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Acclaim for Meredith Small’s
OUR BABIES, OURSELVES


“Meredith Small is obviously a very thoughtful, sensitive and provocative writer. I found her examples engaging and representative of a wide range of human mothering behavior to which babies can adjust. It confirms my own thesis that the human infant is remarkably resilient, competent and ready for interaction and shaping by his/her caregiver…. This is a valuable book.”     —T. Berry Brazelton, MD




“Our Babies, Ourselves has helped so many mothers! It validates what we already know, and gives us permission to mother the way we really want to.”

—Michele Mason, Founder of Child-Friendly Initiative, Postpartum and Lactation Educator




“Our Babies, Ourselves is a great step forward in ending decades of backward, if well-meaning, American thinking about child rearing. This book helps me help parents feel good about feeding their baby when she is hungry, picking him up when he cries, and sleeping comfortably together. I keep several copies in my office that I lend out to new and experienced parents. I can’t praise this book enough!”

—Noel Rosales, MD, Pediatrician, Syracuse, NY




“What a delight. Small brings to the intelligent reader the excitement of new findings drawn from the breadth and depth of evolution to provide options, rather than prescriptions, for caregiving in our time.”

—Ronald G. Barr, MD, Professor of Pediatrics and Psychiatry, McGill University
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FOR MY TWO THAT DIDN’T MAKE IT,
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AND FOR FRANCESCA,
WHO MAKES IT ALL PERFECT.






And all of it was like a boat sinking, the sea rushing in and out and everything in turmoil. Then out, and all of them yelling, and cold like the middle of space. And brightness, in the eyes—so that even though his eyes were closed the light was like needles, and they held his ankles, and slapped and slapped, and he screamed like his lungs were exploding.

And even though his eyes were closed and the room was warm, he was drifting with giants, in ice and sunlight, and sounds like thunder.

And it wouldn’t be over for a long long time.

PAUL CODY
Eyes Like Mine, 1996
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INTRODUCTION

In the winter of 1995, in a dimly lit room in Atlanta, Georgia, I witnessed a birth. Not the birth of a baby, but of a new science. I was attending the meetings of the American Association for the Advancement of Science, and sitting in on a morning symposium on the new field of “ethnopediatrics.” Although the gestation of this science had been going on for a few years, the actual delivery was relatively swift. In a series of papers introduced by anthropologist Carol Worthman of Emory University, this group of pediatricians, child development researchers, and anthropologists announced a new branch of research. Their aim, Worthman explained, was to initiate the study of parents and infants across cultures and to explore the way different caretaking styles affect the health, well-being, and survival of infants. In a time when there is an increased focus in America on family values, at a stage when the human species is moving toward a global culture, and in a world where a third of the population is under fifteen years old, this approach seemed timely, ground-breaking, and critically important.

As an anthropologist interested in the interaction of human biology and culture, I was stunned by some of the findings that were being announced. Talk after talk explained the relationship between infant and caretaker in ways that I had never thought about before. Rather than hearing descriptions of infants as dependent beings that needed food, basic care, and parental guidance and encouragement, I heard words that described the infant—parent relationship as “evolved,” “adapted,” and “entwined.” I discovered that babies in other cultures lead lives very different from those I was used to seeing and hearing about here in the United States. Babies in some other societies, I learned, are carried in slings all day, sleep with their parents in the same bed, and are often integrated into the social fabric early on. I also heard that in other cultures, babies do not cry very often and never develop colic. This was an entirely different view of raising children than the one espoused by Dr. Spock.

The anthropologist in me was especially intrigued by the idea that human babies, and not just their adult counterparts, had evolved under particular ecological and physiological constraints millions of years ago. So far, evolutionary biology has primarily focused on adult members of species; these ethnopediatricians were asking us to step back and think about the human species from the earliest months of life. Thousands of years ago human infants were typically carried at their mothers’ sides, nursing continuously. Why did this close physical relationship between mother and infant come about? And what, if anything, does that ancient behavior have to do with how we care for infants today? Suddenly a new possibility was added to the cast of characters that scientists study in looking at the evolution of the human career. At that moment I knew I had to explore and chart the findings of this new science from its birth through its early development. Our Babies, Ourselves is the result of that research.

The science of ethnopediatrics is a revolutionary way to think about human babies. First and foremost, it is a way of looking at infants from an evolutionarily informed perspective. By combining cross-cultural studies on the various ways in which culture influences child-care styles, we can explore the effects those varying styles have on infant biology. More significant, these findings are not limited to academic discussion alone; this is also a proactive discipline. Ethnopediatrics has the potential to revolutionize the way people in various cultures think about parenting by presenting comparative cross-culture information, the evolutionary history of infants, and the interaction of biology and culture at the infant stage of the life cycle. For example, learning about how !Kung San mothers in Africa respond to their babies, or why the Japanese do not recognize the very concept of a “difficult” child, or the fact that Dutch kids sleep more than American kids, can only inform and expand our own parental horizons. Further, some of this information has practical and even critical value. When a researcher discovers that holding a baby for longer periods and more frequently during the day might decrease the baby’s crying, or even change the baby’s mood, such a study might be used to better our own parenting strategies or techniques. When we discover that the rate of Sudden Infant Death Syndrome (SIDS) is lower in countries where babies sleep with an adult, this offers the possibility of overturning cultural traditions regarding infant sleeping patterns. In a sense, enthnopediatrics combines culture and biology; with this approach it breaks through our traditional and accepted notions of child care and presents options for parental strategies that might be more in tune with evolved infant biology.

All cultures are concerned with children, not only because children are vulnerable but also because they are a society’s investment in the future. It is our children who will eventually grow up to be in charge of the future. Because humans are social creatures living in complex social groups, we must all take some interest in our culture’s youngest members. But underlying these societal concerns is the biology of the individual. In a biological sense, children are bits of ourselves, an individual’s way to pass on genes from one generation to the next. From this evolutionary perspective, our interest in children is only natural, something that is encoded in our brains; our children are walking packets of genes that carry our DNA into future generations.1 As a result, we are motivated to love them, care for them, nurture them, and favor them; natural selection has hard-wired this attentiveness toward children and our natural attraction to babies into our very souls. Like eating and breathing, the desire to conceive, give birth, and care for infants is one of the most elemental urges on earth. In this we are no different from a kangaroo mother who holds a joey in her pouch, or a male marmoset monkey who hauls an infant around on his back. In one of the most elegant dances that nature has ever devised, we are good parents because we must be.

But the path from producing offspring to successful parenting is not always straightforward. There are all kinds of babies, and all kinds of parents. Just because a relationship has been encouraged and selected for by natural selection does not mean it works effortlessly. As we know all too well from tabloid headlines and from watching the news, there are bad parents, incompetent parents, and babies who are mistreated. Even the most well-intended parent has days when he or she would like to throw up his or her hands in despair. And so what seems at first like a pragmatic relationship—dependent babies cared for by adults designed to respond appropriately—can, in fact, be one of the most complex and conflicted relationships on earth.

And the conflict that can arise in raising children is one that exists not only between baby and caretaker, but even more fundamentally between biology and culture. The human infant is a perfectly designed organism; it knows when to sleep, when to eat, and how to cry out and signal its needs. Although caretakers are hard-wired to respond in positive ways to a needy infant, they are also not automatons. There is, in fact, an incredible amount of slack in the “system.” Every adult carries a suitcase of personal and cultural baggage that determines how he or she will parent. And every society has developed traditions that guide how adults “should” treat their offspring. Because the human child is so dependent, and so slow to mature, parents have years in which to make endless choices and decisions about how to bring up their children.

Our ideas about childrearing are an amalgam of personal experience from watching our own parents parent, thoughts about how things might be improved upon from the past, and culturally driven directives that guide acceptable behavior in a particular culture. With so many influences on parenting, it is no surprise that there are as many styles of parenting as there are parents. Moreover, every person, parent or not, feels a sense of righteousness in his or her beliefs. I remember years ago standing at a cocktail party discussing with another guest the bad behavior of some child. The hostess sidled up to our conversation with the comment, “I just love to hear people without children discuss other people’s children.” She was not being unkind or dismissive—she was simply interested to see how we, nonparents, saw the job of parenting. Although at the time we were not parents, we certainly had opinions about childrearing and surely felt we could have done a better job than anyone else in the room. Based on one’s knowledge and value system, everyone forms opinions about parenting and its effects on the children of friends and relatives. Moreover, each of us thinks we are “right.” Think of the mother and father who disagree on the proper bedtime for their daughter, or the grandmother who disapproves of a baby being held all the time, or a friend who wonders why a parent cannot control a child. Each believes he or she has the correct answer, the appropriate approach for bringing up a healthy and happy child. What no one sees is the personal and cultural influences that have brought them to their opinions.

The fact is, babies are subject to a kaleidoscope of radically different parenting styles. Although most kids grow up just fine, no one really knows how these various styles affect the long-term growth, survival, and mental health of babies. This book comes at a time when even the most confident of parents are worried about whether or not they are doing the right thing. On a larger scale, global demographic and social changes are engulfing both undeveloped nations and the modernized West, and nowhere is this change more dramatic than in the realm of child care. Most of the children in the world now come from cultures and socioeconomic classes vastly different from the industrialized West, and yet these third-world cultures are rapidly coming under pressure from the West to conform. For example, aboriginal women who once carried their babies into the field in slings are now encouraged to bottle-feed and use birth control, to abandon traditional ways and to parent like Westerners. And surely the changing role of women in many cultures is bound to have an effect, even a dramatic effect, on the development of children. More generally, peoples from third-world cultures are experiencing a shift in their economic base—nomadic cattle-herders are becoming farmers and farmers are becoming urban factory-workers. Large extended families that help each other out with child care are no longer the rule in America and many other nations, and there is a worldwide increase in the number of single-parented families. Even the cultural ambiance of developed nations is changing. In America, for example, mothers now constitute a major part of the work force; the 1950s picture of Mom at home alone caring for the kids while Dad is out at work is a scenario few American women and their kids will ever experience. In addition, high rates of immigration make most developed nations melting pots of cultures, which means they are also melting pots of parenting styles. All over the world, the family and its childrearing practices are undergoing major shifts in goals and styles. It is therefore imperative that we understand how we are molding the next generation, and how the changes coming our way will affect parenting styles and children’s development.

Perhaps the most startling finding of ethnopediatrics so far is the fact that parenting styles in Western culture—those rules we hold so dear—are not necessarily best for our babies. The parental practices we follow in the West are merely cultural constructions that have little to do with what is “natural” for babies. Our cultural rules are, in fact, designed to mold a certain kind of citizen. A !Kung San woman of Botswana, for example, carries her baby at all times. She lets the baby breast-feed in a way that we in the West have unkindly, and tellingly, called “on demand.” A San child would never be left to sleep alone. In contrast, American babies, for example, are often set in plastic seats or in strollers for long periods of time; they feed on a prescribed schedule; and the accepted rule is for each baby to have a bed, if not a private room, to itself. In general, the two styles reflect the place of person within each society. Feeding, sleeping patterns, and how a baby spends the day quickly become a lesson in expectations. San children live in a tightly knit small community, where social integration is important. In America, social independence is favored, and so babies are regulated and encouraged toward independence. The cultural milieu, then, is a powerful and barely studied force that molds how we parent.

And yet every culture is self-righteous about its parenting styles and goals and disapproving of the parenting styles of others. Kenyan Gusii mothers shown videotapes of American mothers were shocked at how slowly the American women responded to their babies’ distress signals. American tourists, in turn, are often distinctly uncomfortable when they see a five-year-old African girl carrying her younger sister.2 More important, infants can be at a disadvantage when these culturally imposed ways conflict with baby biology. Human infants are all biologically very similar in their needs; that is, they need food, sleep, and emotional attachment. However, parents and cultures can unwittingly twist those needs to their own ends. There is nothing sinister or selfish about this—all parents want the best for their children—but clearly cultures disagree about exactly what that “best” might be.

Our Babies, Ourselves utilizes the research of various ethnopediatricians, child development researchers, and anthropologists in an attempt to grasp how culture influences parenting and infant development. These researchers maintain that the human infant evolved over millions of years, long before today’s culture laid a hand on who we are and what we do. Yet today culture tends to guide much of a child’s growth and development. In the industrialized West, moreover, many traditions have taken on the aura of scientific credibility and thus have become ingrained. Yet until very recently, there has been no scientific documentation that raising babies one way or another is actually “correct” in a biological and psychological sense. What is needed, according to ethnopediatricians, is an evolutionary and cross-cultural view of human infancy coupled with real biological data that can be used to understand truly what is best for infants. As a result, such researchers ask the kinds of questions that are of interest to parents, doctors, and caregivers alike: Why does my baby cry so often and is there something I can do about it? Is it better to feed on schedule or continuously? Do parenting styles really mold personality and temperament from the moment of birth? What is the best way for babies to sleep? In other words—how do we parent young infants who cannot communicate their own needs?

Our Babies, Ourselves, by looking at new information across cultures, examines those decisions and choices, the path of parenting. Set against a biological and evolutionary framework, this book looks at the anthropology of babies. Although this is not a “how to” manual per se, I hope—by presenting the natural history and biology of human babyhood and by offering a global perspective on parenting practices—to be able to give some parents, and any other adults who are interested in human society, more ways to think about childrearing. This might also provide a new perspective on the reader’s own history. For in Our Babies, Ourselves I will explore those biological, cultural, and familial influences that make us what we become as adults.

In Chapter One, I begin the tale of human infants at the beginning of our species, and look at the human infant as an evolutionary organism that evolved over generations into its modern form. We are born naked, with only a fraction of our brain complete. We cannot stand up, defend ourselves, or find food. And we grow very slowly; the human infant is the most dependent infant on earth. Why is that? For some reason, millions of years ago, our species evolved away from an ape-like ancestor and stood up. The anatomical change in the pelvic region necessary for bipedalism placed architectural constraints on the shape of the human pelvis. As brain size increased during our evolutionary history, the dictates of the bipedal pelvis required that human infants finish their neural growth outside the womb. Because human infants are so dependent, their parents must invest heavily in raising each infant; and they must form an intimate relationship with an infant who has few ways to communicate his or her needs. Nature has set up an entwined, symbiotic relationship between parents and offspring, and from this grows the infant—parent bond, a necessary feature of human biology and growth. Chapter One describes this evolutionary path of the human infant and explains the special characteristics of the youngest members of our species and their necessary relationship with adults.

Chapter Two introduces the idea that there are all kinds of ways to parent, and that these ways make societal sense. For example, African Gusii mothers rarely speak to their babies except to comfort them, while American mothers feel compelled to talk to their babies incessantly. Both approaches make sense within the cultural context of each society. The Gusii mothers disdain verbal stimulation, feeling it will encourage self-centeredness, a characteristic unwanted in a family-oriented economy where sharing and belonging are paramount. American mothers, on the other hand, are convinced that verbal stimulation is the only way to bring up a smart, successful child in a society that favors independence and self-reliance. Parenting goals, and where these goals come from, are examined in this chapter. Chapter Two also explains in more detail the concept of ethnopediatrics: the cross-cultural view of parenting behavior and infant evolutionary biology that forms the core of this book.

Chapter Three is a smorgasbord of parenting styles in other cultures. How odd to discover that !Kung San parents in Botswana never leave their babies lying on their backs, and that these parents spend extensive time encouraging babies to sit up and to walk. As a result, San infants are far more advanced than Western youngsters in their motor skills at an early age. Japanese parents tend to see their children as free spirits that need to be integrated into the family unit. And so Japanese mothers and fathers encourage dependency. American parents, in contrast, try to encourage their children to grow up self-reliant and independent, and so encourage more emotional and physical distance. The point is that culture, or the people that make up cultures, have various unstated, often unconscious goals for their kids. These goals are linked to the economy of the society, and to traditions that have been handed down through generations. But these goals are not fixed; when the economy or the political climate changes, parental goals follow suit. The way people parent, then, is both traditional and accepted, but also flexible. More significant, although every parent thinks that what he or she is doing is “correct,” such confidence does not take into account the enormous variability in parenting styles across the globe.

The next three chapters in the book focus on the triumvirate of infancy—sleep, state or attitude, and feeding. These are the channels through which parental goals are translated into daily tasks and interaction. Chapter Four examines infant sleep. In the West, parents use sleep patterns as a measure of their child’s development, and complain to pediatricians if a newborn doesn’t sleep through the night. A wakeful baby is considered abnormal, developmentally behind. To the ethnopediatricians who study sleep patterns, wakefulness is natural and the Western pattern of sleeping alone is, at any age, contrary to human biology and evolution. Infant sleep evolved in an atmosphere of close mother—infant contact, and even today 90 percent of the babies around the globe sleep with an adult. More remarkable, new research shows there are physiological benefits when a baby sleeps with its mother. Researchers now believe that infants have evolved in an atmosphere of co-sleeping, and that they use the model of parental sleep to help them learn how to breathe during the night. Co-sleeping might even be implicated in protecting some babies from Sudden Infant Death Syndrome (SIDS).

Chapter Five deals with infant state and so it begins with crying, the state that is most dramatic and traumatic to new parents. Ethnopediatric research suggests that crying is not just a way for the baby to get food, or to get a diaper changed, and certainly not a way to annoy adults. It is an evolved adaptation, a signal by the infant that something is out of balance. Ignoring such cries only makes the situation worse. Babies in many cultures cry less frequently than babies in the West because they are held more often and because someone responds very quickly to a cry rather than allowing the infant to wail for long periods. There is also strong evidence that infant state, and an adult’s reaction to infant state, can have a significant effect on infant mood. Research by psychologists on young infants suggests a biological and inherited basis for temperament—that is, the baby’s mood and attitude, and especially its reaction to novelty. But when the baby is part of a mismatched, nonsymbiotic parent—infant relationship, that temperament can be significantly altered for the worse. Because the baby and the parents exist in a dyad, each influences the other. Infant state is not something that exists in a vacuum—it is partly a function of the baby’s relationship with its mother and father and others in its social circle.

Nowhere is the interface of culture and biology more at odds than in the area of breast-feeding, a subject I tackle in Chapter Six. Most children in the world today are breast-fed. It is convenient and is nutritionally the best source of food for infants, providing important antibodies and other health benefits. But in the past few decades bottle-feeding has grown in acceptance, and has been promoted, until very recently, as if it were the best method for feeding infants. More interesting is the fact that bottle-feeding has taken on cultural meaning—since the 1960s it has become a sign of modernity, freedom, and sophistication in the West as well as other cultures where artificial milk is imported. Increasing numbers of mothers in underdeveloped nations, where sanitation is not adequate, have opted for bottle-feeding and the result has been high infant mortality. And so the method chosen for feeding infants has become a political hot potato and a health issue, as well as a cultural phenomenon.

Chapter Seven concludes the book by discussing how parents must navigate through all this information. Parenting decisions are not completely instinctive—conscious and unconscious choices are made every day by parents as they care for their babies. In essence, all parents weigh a series of trade-offs as they move through the day. Carry the baby and he will not cry, but he sure is heavy; bottle-feed the baby and put up with all the equipment needed or breast-feed but be tied to the baby; sleep with the baby and sleep lightly or sleep alone and worry about the baby. For every decision there is a consequence. But most important, parents might like to know that although their own culture dictates one way to parent, there are more alternative paths than any one culture provides.

Let’s face it—mothers and fathers are molded by millions of years of evolution to do the right thing in raising babies. We would not have survived this long as a species if this were not so. And the fact is, babies thrive in a vast array of parenting strategies. But these strategies are not simply a matter of opinion, tradition, or fact, but a complex mixture of culture and biology, and the way we raise our children does influence our adult behavior. Ethnopediatrics aims to understand what makes us bring up our kids the way we do; and, with that understanding, to discover what is best for babies.


CHAPTER ONE
THE EVOLUTION OF BABIES

Several years ago, The American Museum of Natural History in New York City sponsored a special exhibit of human ancestors. Their goal was to bring to the public a four-million-year record of original human fossils. These fossils are usually locked in museum vaults in Africa, Asia, and Europe, privy only to the eyes of qualified scientists. But that spring, the average person was going to have an opportunity to see their ancestors, not in the flesh but in the bone. For me, an anthropologist, this was a dream come true—to see the actual fossils that I had spent so many years studying and teaching about. I drove to New York the first weekend it opened, excited as a teenager on a first date. I had seen photographs of all of these fossils and played with plaster casts of many. And now I was going to see what Louis Leakey, Don Johanson, and others had seen when they reached down and scooped one of our ancient ancestors out of the dirt.

I walked up the main steps of the museum, passed under the banner announcing the exhibit, and entered. It was dark, and quiet, with only a few people milling about. The ambiance suited me—it echoed my own sense of anticipated reverence. Before me, the first exhibit was a tall glass case lit from above. Inside was a child’s face, set high at adult eye level so that our gazes met. There was no flesh on this skull, no eyes, no mouth, just the empty face of a child with a set of battered teeth. I froze, sucked in my breath, and stared.

This was the “Taung Baby,” a two-million-year-old Australopithecus africanus, discovered in 1925 and once thought to be the missing link between humans and apes. Long ago, when this little kid died, he or she somehow ended up in a limestone quarry where the bone tissue leaked away and was replaced by stone. Two million years later, quarry workers chucked this hunk of rock into a box of possible fossils that they routinely passed on to Raymond Dart, a British anatomist working at a South African university. Dart used his wife’s knitting needles to pick away at the stone until the small face appeared. Dart was used to finding baboon fossils in his shipment, but this was no monkey—the brain was too big and the face was too flat. It was, Dart was convinced, the first evidence of the ape-human split. We know now that Taung and its relatives were a kind of human that walked upright but still had small brains, and that they were possible ancestors of our species, Homo sapiens. A child, then, led the way to understanding our past.

And here was that same face that Raymond Dart had looked at sixty years before. The face is gray stone, dished in from forehead to mouth, but with a flat nose. The eyes, were they in their sockets, would stare straight ahead. The right side of the inner skull is filled with a geode, sparkling crystals that give Taung a jewel-like glow. And that is appropriate. This skull, and the stone impression of this child’s brain that Dart also found, are as precious as diamonds to those who are trying to figure out the human path of evolution.

Staring at that skull, I was struck by the fact that this ancient child was somebody’s baby long ago. Perhaps she was sick, or maybe he was accident-prone, or perhaps this baby was some predator’s dinner. Standing there, I could picture him or her long ago, smiling, laughing, and reaching out to grab a mother’s breast. It was the most beautiful thing I had ever seen.

From a biological point of view, the Taung child represents a specific stage of development for Australopithecines, our ancestors that lived from four to two million years ago. Paleontologists tend to concentrate on adults of any species because adulthood is the mature end product; but fossilized babies and children also give clues to anatomy and physiology, to rates of development and growth. Children are not just miniature versions of adults. There are sound evolutionary reasons why infants and children look and behave the way they do—childhood is a specifically evolved stage in the life course. The Taung child emphasizes the fact that we are not born as adults but go through a lengthy period of growth and change. In this child, and all children, are some of the most important secrets of our anatomy and behavior. There are reasons why mice are born blind and human babies cannot hold their heads up. Natural selection has opted for fawns to stand on their own soon after birth, for human infants to smile automatically, and for baby chimpanzees to cling to their mothers’ fur. And all of this makes some sort of natural biological sense. The pattern of birth, infancy, and childhood in any species follows a particular course that eventually outlines adult biology and behavior.

THE HUMAN INFANT DESIGN

In the summer of 1990, on a trip to Africa, I had the opportunity to hold a wild baby chimpanzee. Its mother, and all its relatives, had been killed by a poacher. The poacher was caught before the infant was shipped off to some European zoo, and for now he was housed at a hotel where the sympathetic manager had made it a policy to take in abandoned animals. Cradling the infant ape in my arms was uncanny—she felt just like a small child, only hairier. She squirmed a bit, looked at me with frightened brown eyes, and cooed softly, lips pouting out. After a few anxious minutes, she stretched her long arms over my shoulder toward the woman who usually cared for her, reaching for the only mother she now had.

That chimpanzee felt so much like a human child for a good reason—about 98 percent of our genetic material is identical to that of chimpanzees. We are, in fact, more closely related to chimpanzees than chimpanzees are to gorillas. I state this fact to underscore a point: Human babies, and human adults for that matter, are animals. We are primates, a kind of mammal, and our babies are animal babies. Although humans like to think of themselves as unique, we share much of our physiology and behavior with others of our kind, with other primates. For example, the shape of our head follows a continuum with other primates that shows a reduced snout and an enlarged brain case with a full forehead and forward-facing eyes. Our teeth are primate teeth, rather than dog teeth or alligator teeth. Our eyes see the way monkeys’ eyes see, with color vision and good depth perception to facilitate swinging through the trees. And our flexible hands—the hands that can pick ripe fruit off a tree, type these words or tie a shoe, hold a flower or build a model plane—distinguish us, and all primates, from other mammals that have paws. Our whole upper skeleton reflects an even closer relationship to other primates, apes in particular. Using a human anatomy book, one can dissect a chimpanzee or a gorilla and find everything in the right place. We have the upper bodies of long-armed apes. The only difference, in a broad anatomical sense, is the fact that the human pelvis, legs, and feet have been adapted to upright walking. So much of our physiology is simply that of an upright-walking primate.

The point is that human babies, like all babies, are animals of a certain species, born with certain physical and mental abilities and lacking some others. As this book will show, much of the animal context of human babies and children can be understood best through the lens of biological evolution. Taking this tack, one cannot think about babies as early unformed organisms or shadows of the adults they are to become. They are instead simply what they have been designed to be.

Why the Baby Cannot Sit Up

Not all babies are the same. Human babies are rather helpless, interested mostly in food, sleeping, eating, defecating, and comfort. Compare human babies with newborn deer. When fawns are born, they immediately stand up and soon are able to run away from danger. Scientists call these two types of babies in the animal kingdom altricial and precocial. Altricial infants are born helpless, usually after a short gestation or pregnancy, and their brains tend to be not quite finished. Precocial babies usually spend more time in the womb, are more alert at birth with eyes open and a brain able to control their limbs and make them move appropriately; their central nervous systems are more advanced, compared with those of altricial infants. Altricial infants tend to be small-bodied, small-brained, and fast-breeding—such as mice. Precocial infants tend to be large-bodied, big-brained, and slow-breeding—such as gorillas.

Both are reasonable alternative paths to survival; the altricial baby tends to grow faster after birth, whereas the precocial baby has gone through more of its development while still inside the womb. The size of the brain of typical precocial babies at birth, for example, is 4.5 times bigger than the brain of typical altricial infants of the same body weight. But the difference disappears later in life. The altricial brain grows to 7.5 times its size from birth, whereas the precocial brain grows only 2.5 times; in other words, the smaller brain grows almost three times as fast once it is out of the womb.1 This overall physical and ecological framework is necessary to put our own species into perspective. What dictates a strategy for a precocial or an altricial infant, and why did the human path lead to dependent babies? There are, of course, good biological reasons why our fetuses are born at a certain average time and at a particular size.

Most primates are relatively precocial animals. Monkeys and apes, for example, are born with their eyes open, unlike mice, and they are able to cling to their mothers’ fur right away. They cannot run from predators or feed themselves, but they are able, under their own power, to seek out their mothers’ nipples and suckle soon after birth, and they can explore the world with eyes and hands. Primates are also unusual among mammals in that the brain is so big, no matter the developmental stage. The brain in all primates is 12 percent of fetal weight, whereas for other mammals (except whales and dolphins, which also have relatively big brains), the fetal brain accounts for only 6 percent of body weight.2 But if most primates—large-brained precocial animals—are able to be interactive with the world about them, why are human infants born so helpless?

Humans differ from other primates in that they are considered “secondarily altricial.”3 This means we had precocially adapted ancestors and then, for some reason, evolved some altricial traits that now overlay that basic pattern. The key to our rather new altricial status is our huge brains; human babies have been designed to adjust to this selective choice toward large brain size. We come from a large-brained order and we have been selected to take this feature further than any other primate species. For some reason, millions of years ago when we shared an ancestor with apes, one kind of ape with a bit larger brain did better—that is, survived and produced more offspring—than some other ape species; there has thus been strong selection for increased brain tissue, and so the large brain was selected. But large brain size also comes with a cost. Nature has had to figured out all sorts of solutions to adapt to this overall selection for big brains in the human species. For example, brain tissue takes more calories to maintain than any other tissue, so much of our feeding provides nutrition and warmth for brain cells. More significantly, our babies need to be born earlier than they would be otherwise, with brains that are underdeveloped. As a result, human infants lack a mature central nervous system, which explains why they cannot walk and cannot talk for a very long time; they do not have the neurological network to do so. The baby cannot sit up because its nervous system—most importantly, its brain—is unfinished. And so the primal cost of having a big brain is that our infants are born highly dependent and in constant need of care.

Obviously, babies do catch up. Our brain growth after birth is faster than that of any other mammal, and this rate continues for twelve months, after which time we switch to a more typical mammal pattern of brain growth. R. D. Martin, a primate anatomist and paleontologist, claims that humans really have a twenty-one-month gestation—nine months in utero followed by twelve months outside.4

But it is not brain size alone that compels human infants to be born before they are neurologically finished. Our babies are rather large, given maternal body weight, and this taxes the entire reproductive system. Most important is the placenta, which acts as the oxygen exchange system from the mother to the fetus. When the baby reaches a certain weight, the placenta just cannot do an adequate job anymore.5 When infants are overdue, parents often think the reason the obstetrician recommends a Cesarean section is that the baby has gotten too large to fit through the mother’s pelvis. Actually, physicians are more concerned that the placenta will break down and not be able to carry oxygen in to the baby and to carry waste materials out. The size of the infant in relation to the placenta is, at birth, a more critical factor in the timing of birth than is the size of the brain.

These three birthing strategies—altricial, precocial, and secondary altricial—are all related to a complex of constraints and adaptations that molds one species or another. Ecologists see these strategies as a continuum. At one end are the species that produce a large number of offspring at a rapid rate while investing little in each infant, such as insects (these are called r-selected species). At the other end of the continuum are species that reproduce only occasionally and invest heavily in each infant (called K-selected species).6 Mice, for example, have done best by producing large litters of altricial infants that stay in a nest until they develop. For most ungulates, the horned and hoofed animals, evolution has opted for large animals with alert, fast precocial babies. And the human line is defined by big-brained babies that come out unfinished. There is no easy answer as to why one path is taken rather than another. Sometimes chance may nudge a species in a certain direction. More often, the pattern can be explained as an adaptation to a particular set of environmental circumstances that favor this or that physical change. So far, we only know that the evolutionary history of humans has moved toward favoring big brains, which in turn necessitated developmental and physiological consequences at birth and during infancy.

The Complication of Bipedalism

We might not have ended up with babies with half-finished brains if evolution hadn’t introduced a complication into our infant development—bipedalism. At least four million years ago, when our human or hominid lineage split off from the common ancestor we shared with chimpanzees, our ancestors took on a new form of locomotion. Unlike apes, who hang from the trees with long arms and walk along the ground balancing their weight on the surface of their knuckles, individuals in the human line stood up on their back legs. Other primates, too, spend some time on two legs; they stand at attention when frightened, or to investigate visually their surroundings. The difference is that humans, and our ancestors, have used bipedal walking as the primary form of locomotion. That switch to bipedalism eventually brought us the pain of childbirth.

I have four pelvises on my desk. One is from a human woman who died not long ago. Another is a plaster cast of a chimpanzee. The third is that of a monkey, one of my subject animals, which died during my study and lived on in my office to instruct me about monkey skeletal anatomy. And the fourth is a cast of Lucy, an Australopithecine who died almost four million years ago. Set in a row, the affinities are clear. Lucy’s miniature pelvis looks much more like the pelvis of her human sister, and the ape and the monkey are from their own similar mold. Most telling are two features. First, the blades that form the body of the pelvis, the ilium, are elongated in quadrupedal monkeys or knuckle-walking apes, whereas the blades are short and broad in hominids—in Lucy and in the human pelvis. These short wide blades are designed both to hold the body organs of a creature who is spending all its time standing up, and to leave plenty of surface area for attachment of muscles that must hold a vertical body upright and balanced during walking. Second, the pelvises are of two different shapes. Holding them together and looking down through the birth canal, one can see that the ape and monkey pelvic canals are shaped like an oval that is elongated front to back. In the two hominids, the hole is shortened from front to back and widened side to side; the oval is now sideways.7 The difference in shape is caused by a shortening from the lower back to the hip joint in the bipeds. As a result of this wider but broader pelvis, the muscles that start on the hip blades and attach to the legs are rearranged; the butt muscle, gluteus maximus, is enlarged to help stabilize the leg during walking and to enable the side muscles to easily attach to the upper leg bones, while maintaining body balance as well. This in turn makes bipedal movement possible, and prevents the rotational momentum that occurs when a quadrupedal animal tries to stand up for long periods.8 The inner space of the pelvis of the human and of Lucy are also affected. The sacrum, the lower back, is wider and thicker and it angles into the pelvic opening to help support the internal organs in a creature with a shifted center of gravity. And so, right in the middle of what should be a clear hole for infants to pass through, there is a point of the sacrum coming radically close to the pubic bones of the front of the pelvis—a detour sign for emerging babies that arose when humans stood up on two legs.

The entire architecture of the pelvis in modern humans, and in any ancestors that appeared from the point when we became bipedal, is different from that of our quadrupedal and knuckle-walking ancestors. No one knows exactly what pushed this shift: to bipedalism. Various theories have been proposed, many of them discounted. The most popular is that humans stood up to carry things. Although standing up does free the hands, the resulting ability to carry objects, and maybe children, doesn’t seem like much of a selection pressure. Surely there must have been a more compelling reason to push for such a dramatic rearrangement of muscle and bone. More likely, our ancestors were reacting to changes in the environment or were exploiting new resources. Bipedal locomotion might have been the most efficient way to move between scraps of diminishing forest; the ability to move out of the trees and from patch of forest to patch of forest may have been a strategy that separated our ancestors from competing apes.9 In any case, Lucy and her fellows, and all humans since then, have walked in the woodlands and across the African savanna in a striding gait.

The Tight Fit

What did these pelvic alterations mean for the hominid fetus and for the moment of birth? Initially, not much. First of all, Australopithecines had smaller babies than we do, simply because they were smaller creatures; Lucy, for example, was only three and a half feet tall. More important, they had very small heads. Brain size of the adult Australopithecus afarensis was about 400 cubic centimeters, about the size of a chimpanzee brain (roughly the size of a softball). Australopithecine infants have been estimated to be about 1600 grams (3.5 pounds) in weight at birth, with a brain size of 143 cubic centimeters.10 Passage through the pelvis was probably not particularly difficult. Infants did, however, need to compromise at one level.

Monkey and ape pelvises are long front to back, which matches infant head shape; and the sacrum, the wide bone that connects the two sides of the pelvis, does not dip into the pelvic opening as it does in the human pelvis. As a result, baby nonhuman primates usually enter the pelvic opening face up. Since the Australopithecine pelvis was squished front to back, shortened top to bottom, and had a sacrum that curved into the space where newborns should go through, these babies had to navigate a different sort of birth, one more similar to that of modern human infants.11 They had to enter at a transverse angle and adjust their passage according to the interior inclines of the pelvic cavity, either staying transverse or rotating a bit and coming out face down.12 They may have slipped through as easily as a monkey, but they might have had to twist and turn to do it.13

The real obstetrical dilemma came long after Lucy and her colleagues became extinct, when there was a sudden upsurge in brain expansion. About 1.5 million years ago, the adult hominid brain went from the Australopithecine size of 400 cubic centimeters to 750 cubic centimeters in a species called Homo habilis, the first member of our genus. In other words, the brain just about doubled in size. A mere million years later, the hominid brain doubled once again until it reached its present average size of 1200 cubic centimeters.14 This is quite sudden in evolutionary terms.

What was the effect of this voluminous increase in infant brain size on the birth process? The architecture of the pelvis, once it adapted to bipedalism, remained about the same for three million years. Obviously, much larger brains were not going to slide easily through a pelvis that had been designed for efficient bipedalism and small-brained newborns. The problem is architectural—the pelvis was designed as a scaffold for bipedal musculature and is as wide as it can be while still allowing women to walk efficiently. There is no way to retrofit the pelvis to accommodate a larger-brained infant. And so compromise had to come from the infant, and it did. First, there is a biological limit placed on infant brain development. Like all primates, human infants are born with a brain that takes up about 12 percent of their body weight; although destined to be highly encephalized—that is, proportionally bigger-brained as adults than other primates—we start out with the relatively same-sized brain as any other primate.15 Again, we make up for this by an extremely fast rate of brain growth after birth. Second, prior to birth the bones of the skull are not fused and there is thus lots of room for smashing those bones together and molding the head as it squeezes through the pelvic passage. The “soft spots” on infant skulls, more correctly called “fontanels,” are the areas where various skull bones meet—often you can see the pulse of a heartbeat through the thin cranial membranes. In nonhuman primates these spots are almost totally fused, but in humans, they remain wide and flexible. The resulting “cone-head” shape of the human newborn’s head is simply nature’s way of squeezing a child out with little damage to brain tissue.

These two features work to accommodate head passage, but they do not compensate for the fact that human babies are also rather big relative to maternal size.16 Usually, small-bodied animals have proportionally large infants and large animals have proportionally small infants. Oddly enough, we rather large mammals have rather large infants relative to maternal weight. And so it is not just a big head that’s a problem, but the shoulders and overall body size as well. More to the point, the once rather spacious pelvic canal became, with the adaptations to bipedalism, as tight a fit as a cork in a wine bottle. And so a third accommodation had to be made, this time to the route a fetus travels to be born through such a tight space. The infant must twist and turn, bend its head to its chin, and enter the world face down. The human pelvis is not a straight tunnel as it is in other animals. Instead, the opening where the baby first enters is a transverse ovoid. The middle of the canal is elongated front to back, and the outlet is circular. Also, the sacrum is bent inward, which makes the midsection—where the fetus must pass the sacrum and the front pubic bones at the same time—a tight squeeze.17 And so the infant enters the birth canal at a side angle, twists to accommodate the midsection, flexes the head down to bypass the squeeze at the sacrum, and ends up coming out face down. Since the outlet faces more backward than downward, the baby also has to bend a bit and thus comes out at an angle facing the mother’s back. The shoulders follow a similar path, dipping and twisting; but since the head is then already out, this requires the execution of a head—body twist that would do any professional gymnast proud.18

The Consequences of Labor

And so we have the miracle of modern human birth—a painful, twisted journey that squeezes the infant head like Play-Doh and causes mothers unbelievable pain. And we also have all the pieces for the answer to why our infants are born so helpless. They are born with unfinished brains because the pelvis simply cannot be any wider or any bigger. If it were, women couldn’t walk. Painful childbirth and helpless babies are an evolutionary compromise between selection for bipedalism, which came first, and later adult brain expansion.

Anthropologists Karen Rosenberg and Wenda Trevathan point out that the consequences are not just mechanical, they are also behavioral and social.19 The tight fit and tortuous route for human birth causes long and difficult labor for both the mother and the child. This trauma affects how the mother feels after birth, both physically and mentally. And infants come out rather exhausted and battered from this ordeal as well. The more than difficult process might account for the difference in style between human and nonhuman primate birth. A birth in a colony of Barbary macaques that was witnessed by two researchers, Vivika Ansorge and Kurt Hammerschmidt, was described as comparatively quick but not without pain.20 The mother, following the troop to the sleeping trees for the night, stopped several times and did stretches with her legs, a sort of dance that signaled something odd going on. She
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