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For Ross





Then all went on their knees, and holding out their arms cried, “O Wendy lady, be our mother.”

“Ought I?” Wendy said, all shining. “Of course it’s frightfully fascinating, but you see I’m only a little girl. I have no real experience.”

“That doesn’t matter,” said Peter… though he was really the one who knew the least. “What we need is just a nice motherly person.”

“Oh dear!” Wendy said. “You see, I feel that is exactly what I am.”

— J. M. Barrie, Peter Pan (1911)






Introduction: Of Mice and Moms

“IT FEELS like I grew a new heart.”

That’s what my best friend told me the day her daughter was born. Back then, I rolled my eyes at her new-mom corniness. But ten years and three kids of my own later, Emily’s words drift back to me as I ride a crammed elevator up to a laboratory in New York City’s Mount Sinai Hospital, where cardiologists are probing the secrets of maternal hearts.

Every year, thousands of pregnant women and just-delivered mothers land in emergency rooms with a life-threatening type of heart failure. Symptoms include swollen neck veins and shortness of breath. Their hearts can hardly pump. The cause of this “peripartum cardiomyopathy” is unknown, but it’s the kind of health disaster that for regular people ends in a prompt heart transplant, or oblivion.

Yet fate has a different design for the fledgling moms. About 50 percent spontaneously get better, exhibiting the highest rate of recovery for this type of illness. Some mom hearts are practically as good as new in as little as two weeks. Adult heart tissue doesn’t rally easily, but new mothers may somehow be able to regrow heart cells the way salamanders sprout new tails.

At this Mount Sinai Hospital lab, a cardiologist named Hina Chaudhry thinks she’s figured out why. After surgically injuring mother mice to simulate a heart attack, and then cutting out and dissecting their tiny tickers, she and her research team discovered just what they expected: heart cells with DNA that doesn’t match the mother’s own.

The mystery cells belong to unborn mice. During pregnancy the baby mouse’s cells cross the placenta into the mother’s body, joyriding around in her blood vessels until cardiac damage happens, at which point they sense inflammation and make a beeline for her wounded heart. It’s a little like how my second daughter sprints at me with a Band-Aid when I scrape myself grating Parmesan for dinner.

“They just zoom in,” says Chaudhry. “These cells home to the heart like heat-seeking missiles.”

Multiplying in maternal chests, the fetal stem cells transform into blood vessel–like tubes and even something that looks an awful lot like the holy grail of cardiology: full-fledged heart muscle cells, which cardiologists have struggled for decades to re-create in a lab. The mother’s crippled organ likely uses this fresh tissue to heal.

It feels like I grew a new heart.

On a nearby computer screen, Chaudhry pulls up highly magnified video footage of these fugitive baby mouse cells in a petri dish. Tagged with a green fluorescent protein, they look like fresh peas in a dish of gray gravy.

She hits play, and the peas begin to pulse, to twitch. Ga-gung, ga-gung, they seem to say, like Patrick Swayze in Dirty Dancing. I squint. Why on earth, I ask, are the fetal cells bopping around like that?

Chaudhry grins. “They’re beating.”



It’s not just hearts. A mother’s body is like her living room, strewn with kid castoffs and debris. Scientists discover fetal cells in the darnedest places, like when I find somebody’s shin guards stuffed behind the TV, or a tiara in the laundry basket. Our children colonize our lungs, spleens, kidneys, thyroids, skin. Their cells embed in our bone marrow and breasts.

Often they stay forever. Scientists find rogue fetal cells while dissecting the cadavers of old ladies, whose littlest babies are now middle-aged men. Long after giving birth, the bodies of surrogate mothers are scattered with the genes of strangers’ progeny.

The phenomenon is called “fetal microchimerism”—“micro,” because these are typically teeny numbers of cells, only a handful per millimeter of blood in pregnant women, and fewer in moms later in life.

A “chimera” is a type of awkward Greek monster remixed from various familiar creatures, until an entirely new organism arises.

On my computer screen I stare at statues of these ancient freaks cast in bronze: goat legs, lion heart, dragon wings and fire breath billowing out of one of three heads.

That’s no monster, I think. That’s me most mornings. That’s a mom.



Although fetal microchimerism is evolutionarily ancient and common in mammalian moms from cats to cows, modern researchers are just getting around to studying it. So it goes for much of the science surrounding the two billion or so human moms patrolling the planet today. Though in a sense, there are far more of us than that, since microchimerism also flows the other way, with mothers’ stray cells trespassing into babies’ bodies and living on through them. Thus, while one of my dearest friends died of cancer three years ago, a fraction of her cells are currently attending second grade.

Worldwide, more than 90 percent of all women become moms. But until pretty recently, few scientists, especially in cutting-edge fields like neuroscience, had been even vaguely curious about our inner happenings. Blame the historically macho scientific establishment, if you must: some thinkers trace this neglect all the way back to Charles Darwin, who grew up motherless and maybe couldn’t bear to think about us too much, poor guy. It wasn’t until 2014 that the National Institutes of Health confessed its “over-reliance on male animals and cells” in research studies and mandated the inclusion of female models, moms occasionally included.

Another long-standing weakness of mom science is that what little exists is often the disguised study of babies, which as models of the human condition are (we get it) way cuter and less encumbered by obnoxious variables like culture and personality, and can be compensated for their time in Ritz crackers. Compared to their rapidly developing infants, moms have a reputation for being dull and predictable, hardly hotbeds of sexy hypotheses. In nature, animals such as baby whales sometimes mistake ocean buoys and other large, inert orbs for their mothers; scientists may make similar assumptions.

But finally more scholars, many of them young women, are taking the time to actually investigate, sometimes by attaching spy cameras to babies’ heads, or sewing microphones into their onesies. Their state-of-the-art experimental tools include the most ordinary materials in moms’ lives—family photo albums, Froot Loops, Play-Doh. They’re discovering that the moms themselves are not so ordinary. In fact, we may be more intriguing and complex than anybody imagined.

And that’s what makes Chaudhry’s heart work so eye-catching: it’s indisputable proof that, if you peer closely enough, moms often look very different from the rest of humankind.

Scientists are still trying to understand why, and what it means for women. For even as Chaudhry and her team hope that their microchimerism research will ultimately lead to all sorts of promising heart therapies for a wide variety of people, at the moment nobody knows for sure what those kid cells are really doing inside their moms’ bodies.

The hope is that they help us. “It’s evolutionary biology,” says Chaudhry, who published her first microchimerism paper in 2012. “The fetus is designed to protect the mother,” the organism most essential to its future survival. And the fetal cells do seem to mostly stick to the Goody Two-shoes act, as if they’re shortly due an allowance payout. In addition to our hearts, they may mend moms’ flesh wounds—fetal cells likely pack my C-section scars, for instance—and help shelter us from myriad dread diseases. One decade-long Dutch study tracked 190 women in their fifties and sixties, and those with detectable leftover baby cells were less likely to die of virtually everything. It’s even been proposed that these swarming stem cells slow the aging process, no $300-per-ounce face cream required.

In a particularly famous case, doctors discovered that a son’s lingering cells had rebuilt an entire lobe of one woman’s ruined liver. (The case is notable mostly because the mother in question had no children. Her son had never been born but was living on, after an abortion, inside her.)

In some instances, though, our babies’ cells may get up to mischief. Anyone who’s watched little kids play dress-up realizes that it would be unwise to let them permanently refashion the human form. Greedy fetal cells—well, technically cells are just mindless entities, but even scientists tend to humanize them when they belong to people’s kids—may collaborate with certain cancers, especially breast cancer, in a covert effort to max out moms’ milk outputs. They may infest our thyroids, jacking up our body temperatures the better to warm themselves, causing various metabolic disorders while they’re at it. Despite their sweet little Muppet voices, our children may actually puppeteer us, perhaps even bully us a bit. (Some evolutionary biologists also think that my three children’s cells might be making war on each other inside my body, and honestly—I wouldn’t put it past them.)

This sweet treachery, recognizable to any mom who’s watched her kids lovingly snip up homemade confetti for her birthday and then turn around and booby-trap the dishwasher, explains why I did a double take upon learning that there’s evidence for fetal microchimerism in mom brains.

Could undercover kid cells inside my own skull finally explain my baffling life for the last ten years: my sudden affinity for velvety cheeks, azure eyes, deep dimples, and daft smiles, and my persistent mental drift from best-laid plans, the eclipse of the old me by a different sort of self?

In fact, it turns out that what really happens inside the mom mind is so much weirder, and the story of this book.



The first time I ever considered the hard science behind the tender maternal instinct was during a visit years ago to a famous vole laboratory at Atlanta’s Emory University. Larry Young, the lead researcher, told me how prairie voles’ unusual brain chemistry may enable them to form lifelong pair-bonds with their mates by recycling a much more basic and ancient mammalian system: the maternal circuitry that mobilizes when females become mothers. (In humans, similar cross-wiring of old mommy-brain parts may explain our somewhat creepy desire to call our lovers “baby.”)

Though already expecting my second child at the time, I had always thought—or maybe willed myself to believe—that motherhood was an elective lifestyle rather than a biological predicament, a label not a state, and one hat among many that I sometimes chose to wear, as opposed to my entire head and all its expensively educated contents. But Young was describing motherhood as an unseen and poorly understood cellular-level revolution that rebuilds the female brain.

Okay, fine—it was true that I had been feeling more than a little out of sorts for these past few years as I muddled through two pregnancies while working full-time as a magazine writer. My mind seemed a little scattered, my thoughts quickly yanked out and discarded like so many baby wipes.

But surely I’d snap out of it as soon as I got a bit more sleep. My brain would bounce back, in much the same way my body would one day (I so innocently hoped) glide again into those pre-pregnancy jeans kept on the lowest shelf in my closet, within arm’s length but so far out of reach. Until that day, in fact, I had fretted far more about my old jeans than my new brain.

This superficial focus is totally understandable. The visible changes of motherhood are downright distracting, even at moments when I’m not plastered in pirate stickers. Over three pregnancies I gained a total of well over a hundred pounds, losing… not quite all of it. (Still, it could be worse: blue whales gain a hundred thousand.) My sides remain riddled with stretch marks like lightning bolts.

In pregnancy our entire physical selves are in flux. Our moles may darken, our voices drop an octave (as a pregnant Kristen Bell’s did while recording Frozen—it seems that the notorious soundtrack could have been still shriller in places). Our noses widen, our arches flatten, and our toenails fall off. Our hair can change color or gain curl. We may burp as if we’ve swallowed a bomb cyclone. Our livers may leak bile, causing us to itch like the dickens. And we become demonstrably more delicious to mosquitoes because of our increased body temperature and carbon dioxide output.

These sorts of whole-body revisions are nothing to sneeze at. They cause Serena Williams to fail to qualify for the French Open and Beyoncé to bail on Coachella, and they can last a long, long time—maybe forever. One scientific paper rather meanly documents the textbook Humpty-Dumpty mom bod, with “increased abdominal and reduced thigh girth.” It turns out, too, that the old wives’ saying “Gain a child, lose a tooth” rings sort of true—compared to childless peers, moms are more prone to forfeit teeth, whether the cause is our depleted calcium stores or all those skipped dentist appointments. Elderly moms also have more trouble walking. On the bright side, those who breastfed are less likely to have strokes.

And yet all of this turmoil pales in comparison to what’s happening inside the maternal mind.

The writing is crayoned on the wall, if we stop to read it. Those toothless old moms may also have a different relationship with Alzheimer’s disease, with one recent study of more than fourteen thousand women suggesting that those with three or more kids have a 12 percent lower risk of dementia.

Yet not all the neural news is good. Indeed, many dangerous and opaque mental problems hound moms, especially as they transition into the maternal mode. While more than half of new mothers weather the “baby blues,” roughly one in five go on to develop full-blown postpartum depression. Scientists aren’t really sure how or why. Moms are also at increased risk for depression not just around the time of birth, but for years after. Maternity may help resolve the conundrum of why women in general suffer from more than our share of mood disorders. In the first month of motherhood a woman is, for instance, twenty-three times more likely to develop bipolar disorder than she is at any other time in her life.

These are all heavy hints that what’s transpiring within our brains is just as extreme as our somewhat unwelcome external makeover. As moms’ neurons sop up the trippy chemicals of childbirth, the genes inside the cells turn off and on, causing change and brain growth. The upshot is that over the course of a few short months, our brains are abruptly demoed and renovated, HGTV style, causing us to reinterpret familiar stimuli—a stranger’s face, or the color red, or the smell of a tiny T-shirt—in freaky new ways. Suddenly a child’s smile is our alpha and omega. Our old systems of desire have been rewired.

So the most important change in motherhood isn’t about how we look on the outside.

It’s about how we see.



It’s no coincidence, of course, that this idea of being hijacked, hacked, overridden, reprogrammed, or otherwise assigned a new identity is the stuff of dystopian female fiction, from The Stepford Wives to The Handmaid’s Tale.

But I’ve thought a lot about this idea of becoming a “new lady”—which is what my daughters christened me, after I complained about being called an “old lady”—while sitting at the dining room table many nights, drinking my “black wine” (their term for the opposite of white wine). I’ve come to the conclusion that it’s actually rather refreshing.

Ever since I heard that first alien knock of the fetal heart at the doctor’s office, I get a kind of mommy vertigo when I imagine my kids’ six blinking eyeballs, or examine the X-ray of my daughter’s anklebone after a bad ride down the slide at Chick-fil-A. I made these people in my stomach. It’s one of the strangest conceivable thoughts; in a way it feels more normal to picture giving birth to myself.

Which is one striking way to imagine what mothers really do. In fact, the changes of motherhood are so singular and extreme that scientists are beginning to describe us in terms previously reserved for our great scientific rivals, the babies. Mothers are the opposite of dull and predictable. We’re new beginnings, not dead ends. In psychologists’ lingo, we’re “developing.”



Is “maternal instinct” the right phrase to describe the senses and sensibilities formed by this rebirth? These days, instinct is a Giorgio Armani perfume, not a scientific buzzword. It’s something that Jedi knights trust in, not scholars.

A century ago and even more recently, the New York Times and other newspapers used the term in scolding descriptions of disreputable women, like the hula dancer with poor fashion sense and “thick ankles” who stole somebody else’s baby (“frustrated” maternal instinct) or the mom who skipped town on her husband and kids (a tsk-tsky “lack” of said instinct). It smacks of a time when women entered their babies like prize pigs in state fairs and tuned in to the US Department of Agriculture’s housekeepers’ chat.

But I still like it, and many researchers don’t mind it, mostly because it’s a “know it when I see it” term that women themselves continue to identify with and deploy. (Also, if scientists always had their linguistic way, I might not be talking about women at all, but rather “substrates with the capacity to become maternal.”) It’s satisfying to connect the latest scientific findings with Mindy Kaling’s online gushing about her newfound “big maternal instinct” because women do indeed know what they are talking about. The maternal instinct is real and powerful, a spontaneously arising set of emotions and actions pertaining to the perception and care of babies.

But because it is a fraught term, to say the least, let me also mention what I don’t mean by “instinct.” It’s common to hear childless women say that they don’t have a maternal instinct as shorthand for saying they don’t want to have kids. I’m (mostly!) not explaining why some women do or don’t plan or aspire to have kids in the first place or whether that’s good or bad. (Though, by the way, this was totally me. The whole bizarre maternal undertaking was, as we shall see, my husband’s idea.) These are interesting but narrowly human and more or less modern questions—in general, female mammals don’t want to have children. They want to have sex. Offspring simply happen. Besides, on this subject you can’t always trust moms to reveal their true motives. A study last year suggested that many human moms are so bowled over by baby love that they don’t accurately describe their past pregnancy intentions, tending to report accidental conceptions as planned.

What I’m more interested in is what happens to females once they become pregnant, for this is when mothers are manufactured, the maternal mindset unfurls, and the master plan, if there ever was one, goes out the window like a banana peel on the car ride to swimming lessons.

The other “instinctive” misperception that I want to dismiss at the outset is the idea that human moms magically know what they are doing. Much more on this to come, but quite obviously: we don’t. The instinct I’m describing is a transformed mental state, a new repertoire of senses, feelings, impulses; it isn’t a how-to guide for good mothering.

Instead, I’m drawn to two big questions about this mysterious new maternal repertoire. First, how are mothers different from other types of people, and similar to one another? For across the whole mammalian family, hamster moms and wallaby moms and human moms are all kindled by a common spark. And disconcerting as it sometimes seems, our close resemblance to our furry sisters is also lucky, since scientists are allowed to dissect them and not us, and animal models like sheep and mice have divulged much of what we know about ourselves.

My second question is, if we’re all so similar to our distant mammalian cousins, why are we human moms also vividly different from one another? For like our birth canals, moms’ stories have some serious twists. In Japan, hyper-involved “monster moms” reign; in Germany, “raven moms” care only for their careers. There are “late” mothers (to use a très French euphemism for “old”) and “lone” mothers (that’s sad British slang for “single”). “Murfers,” or mom surfers, hang ten in Australia. And in America a million types claw for ascendancy: stay-at-homes, work-at-homes, and work-out-of-homes; free-range and helicopter; formula-feeders and breast-feeders; co-sleepers and cry-it-outers; clear Magna-Tile moms and solid-colored.

Some scientists have become convinced that the secrets of our differences can be found inside each mom’s unique genome—if, fortune cookie–like, we can just find a way to crack inside. But we’ll also see how every woman’s maternal destiny is shaped by myriad and bizarre environmental factors—like whether you babysat, or had oboe lessons, or ate too much fast food, but also by who loved you.

My hope is not to momsplain, but for us to discover together what divides moms and what unites us. I want to witness—under a microscope, or inside a monkey corral—the forces that move us all. I want to know what rocks the hand that rocks the cradle.



Now maybe mom biology just isn’t your bag. Maybe you are like the twentysomething birth striker I heard on NPR the other day who knew all she needed to know about the maternal experience because somebody on her kickball team had a kid once. Maybe it’s not so interesting to you that, in addition to furnishing the raw material for pair-bonding and mammalian social interaction in general, the maternal instinct likely fuels human phenomena as diverse as female friendship, religious experience, right-handedness, altruism, lesbianism, language, music, obsessive-compulsive disorder, and pet-keeping, and also may help explain why the fair sex beats the pants off men when it comes to surviving hardships such as potato famines and measles epidemics and, yes, Covid-19 and plagues in general. (Thank you, Great-great-great-great-grandma.)

But there are also plenty of practical, even Machiavellian reasons to understand this stuff. Tens of thousands of new moms are made worldwide each day. Many of these are in the developing world, like mom-rich Zimbabwe, where some labor and delivery wards apparently still charge women by the scream. But while the West’s declining birth rate may suggest that moms are going out of vogue here, in truth we are still trending. We’re having fewer kids, and waiting longer to have them, and yet a greater percentage of Americans are mothers today than a decade ago, with 86 percent of women still being reborn into momhood by their mid-forties. Even the millennials are joining up at the rate of a million moms per year.

That makes moms a force not just of nature, but also of economics. We comprise a staggering portion of the American labor market, with 70 percent of us working, the majority full-time, and we’re the sole breadwinners for 40 percent of families. We are apparently pretty good at our jobs, since Goldman Sachs is attempting to retain new-mom employees by internationally airlifting our breast milk. Even MI6 actively tries to recruit mom spies—not for our honeypot appeal, alas, but for our “emotional intelligence.”

Marketing companies are eager to figure out how our brains work, the better to sell us everything “from bras to booze,” as the title of one recent seminar put it. According to the latest research, moms hit mobile consumer apps starting at 5 a.m., and reportedly shop 15 percent faster than other people. (“Remember the ‘drudgery’ ” of motherhood, one analyst urged, advising businesses to ply harried moms with “easily digestible information.”) Microsoft’s eggheads have even developed a handy code that spots new mothers online based on our altered usage of impersonal pronouns and other linguistic tells.

Finally, we are a crucial voting bloc, since in recent elections women have checked more ballots than men, and the hidden changes of motherhood sometimes seem to track with political shifts—not just a no-brainer embrace of overtly mom-friendly policies, but also unseen effects, like potentially “warmer feelings toward the military.” Yet these shifts are not globally consistent: there’s a complex interplay between women and their political systems, and the maternal instinct can be harnessed by either side of the aisle. With nearly two dozen American congresswomen tending to minor children at home, a growing share of our politicians are knee-deep in diapers themselves.



But although the prospect of channeling global mompower is beguiling, as you can probably tell I’m even more interested in what benefits us.

For understandable reasons, the more that motherhood is seen as a choice, one life path among many, the more women are inclined to wonder whether they are likely to be happy as their new selves. In fact, America’s record share of older, educated moms means that many of us spent scores of perfectly contented years being somebody else. Maybe it’s no wonder that today’s moms-to-be have rates of depression 50 percent higher than our own mothers did. I can tell you straight off the bat that motherhood has made me the happiest and saddest that I’ve ever been in my life.

While Will I be happy? is a question somewhat outside the scope of science, biology reveals the forces that swing the pendulum. We are at the mercy of so many powers, infinitesimal and vast, from the stuff going on inside of our own cells to the prejudices of whole civilizations, not to mention the diseases that can suddenly drop on our societies, marooning us with our little darlings for months on end. There is no one maternal path, and every woman has the potential to morph into many different moms. In fact, you will soon see that I’ve been multiple mothers myself, and science has helped me to understand how each of these best and worst selves came to be.

This is the paradox and the wonder of the maternal instinct. It is both fixed and highly flexible, powerful and fragile, ancient and modern, universal and unique. As I learned from my dying friend who spent her last days monitoring her daughter’s cupcake intake and curating a stylish wardrobe to last through middle school, death itself cannot destroy it. And yet, under the right circumstances, it can be undermined or undone.

It can also be repaired and nurtured. Scientists deep in this research look forward to new and better mom-specific medications, and to the day when brain scanners are as much a part of ob-gyn visits as blood pressure cuffs. But there are plenty of nonmedical measures that governments, communities, friends, and families can take to make a difference in moms’ lives right now.

Do we really need help? Female Homo sapiens, after all, have been in the mom biz for some two hundred thousand years now. In some ways today’s moms are better-equipped than ever, with our newfound ability to give birth how and when we want, even via strangers’ transplanted uteruses if push comes to shove. We can pump breast milk while sleeping (aka “pump and slump”) or running half marathons (“pump and thump,” perhaps?). Pregnant women, whom society once tucked away “in confinement,” can do anything: report the news from war zones, go for Olympic gold, summit various Alps, and preside as prime ministers and CEOs.

Yet despite our robo-strollers and fancy-pants baby monitors that let us sing lullabies from far-flung time zones while on business trips, we aren’t always in charge here, nor are we precisely who we used to be. In the course of becoming mothers, we do not “change our minds” about the world. Our minds are simply changed.

In the present age of individualism and bespoke identities, this feels uncomfortable to say. And yet acknowledging our lack of agency, and understanding the aspects of motherhood that modify us without our consideration or consent, is the first step toward taking control.

One Princeton University–led study suggests that much of the world’s maternal misery may stem from the simple mismatch between women’s preconceptions about motherhood and the “information shock” of its lived reality, especially as it plays out in educational choices and the workplace. Pretending that we are just the same as we ever were—in other words, the same as everybody else—and that we have anything like the final say in the matter is deeply counterproductive and even dangerous.

Maybe some of us would rather stay sheltered from these truths, like the female hornbill moms who (using their own feces) seal themselves and their hatchlings inside tree cavities for the duration of young motherhood, allowing their mates to feed them the occasional ripe fig.

I’d rather face the music, even if it’s Raffi on repeat again, and even if my mom brain does end up resembling a pile of scrambled eggs or pulled pork, as I secretly fear. Recognizing the fundamental shift in my center of gravity—both physical and mental—is the best way to move forward.

The other day, one daughter wrote my name on her leg in red marker, as is her habit. Standing over her this time, though, I noticed something new: the flip side of MOM is WOW.




Chapter 1 MOMENTUM The Birth of a Mother

“MOM.”

No response from the determined slumberer beside me. She’s taken out her hearing aids, I groggily realize. No matter—it’s mostly for moral support that I’ve dragged my seventy-one-year-old mother to a back bedroom on a windswept Connecticut sheep farm.

Mom and I are on duty as evening “watchers,” supervising the fates of fourteen heavily pregnant ewes, several of whom are expected to give birth on this frigid March midnight in the big, weather-beaten barn next door to the farmhouse where we’re sharing a bunk. We’re supposed to rise every two hours to check on them. Of course, I’ve bolted upright at the iPhone’s very first alarm: with three small kids at home who still wake up at all hours, I’m no stranger to the dead of night. Mom, on the other hand, is a little out of practice these days, but soon enough we’re both pulling on our boots.

The chance to cuddle newborn lambs, with their shell-pink noses and curly knees, is what attracts most of the farm’s sleep-starved volunteers, but I am here for the mothers. Sheep are a key study animal for anyone interested in the initiation of maternal behavior, the first moments of momhood. Since they are herd animals, whose offspring usually join a large, confusing crowd of hundreds soon after being born, maternal bonding is fast and furious, with some 30 percent of ewes able to recognize their lambs immediately at birth and the rest within a four-hour window.

It’s so cold outside that the stars glisten like tears.

Mom and I crunch across a snowy lawn. Entering the pungent warmth of the pitch-black sheep barn, I mentally review the emergency lambing techniques we might be called upon to implement if the farm manager can’t get here in time, the most unnerving of which involves swinging unresponsive lambs in a near-circle above our heads. There is a large laminated booklet of all the intimidating tangles that leggy twins and triplets can come in, and one factor that had been keeping me from sound sleep is the knowledge that the ewe known as Lady 56 bore five lambs last year and is due to deliver any moment.

Taking a deep breath, I snap on the barn light.

Nothing. The ewes have not magically morphed into moms. In fact, they are chomping hay like a bunch of bubble gum–loving Valley girls. “Do they just sit here eating all night?” my mom whispers, a little jealous. (I only brought her a granola bar.) The ewes are huge and docile, though they sometimes accidentally sideswipe each other with their great bellies. “They have no idea how big they are,” a farmworker had warned, and third-trimester humans can certainly relate.

We check for telltale signs of sheep labor: saucer eyes, craned necks, curled lips. I inspect wooly rears, looking for the amniotic sac, which we’ve been told resembles “a big ole water balloon sticking out the back,” or the mucus plug (“a big snot”). Obligingly, Lady 56 raises her tail as I walk past, releasing a dainty tumble of Raisinet-like poops. She sighs, then belches.

The lambs don’t arrive that night, despite my vigil. But by the time I return a few weeks later, the barn is a different world. One by one—or three by three, as the case may be—new lambs have been born, and they’re hopping about their crowded pen like popcorn in a hot pan.

Their mothers, too, are entirely new creatures.

It’s not just that the ewes are almost comically trimmer, no longer appearing to have severe cases of clover bloat. Their personalities are transfigured as well. I settle down on a hay bale in the middle of the floor for an udder’s-eye view, ignoring the spiffy little newcomers who nibble my elbows and notebook.

There is no more sisterly side-by-side chewing. These newly maternal ewes are downright crabby, preferring to stand alone—an unusual impulse in a herd animal. Two moms tussle over a spot at the manger, then slam their heads together like rams. “They’re in a constant state of high alert,” explains Laura Mulligan, manager of the Hickories, as the farm is known. “They’re like, ‘Okay, who is touching me? Where is my baby? Where is my other baby?’ The babies just go to anybody who has milk. It’s up to the moms to sort it out.” Looking for their lambs, the new mothers emit funny low-pitched honks—technically called “maternal bleats,” or “rumbles,” that only new mothers make.

Sheep Number 512 has just been released from her “jug,” or post-birthing pen, with its restorative supply of warm molasses water. She is one of the herd’s rare black members, but her twins are snow-white like the rest and immediately get swept up in the lamb blizzard. It seems impossible to tell whose lamb is whose. There is a millisecond of jerky panic, and a musical chairs–like sorting process of mothers and newborns. Somehow the black sheep locates her own darlings among all the identical others, drowsing under the orange glow of a heat lamp.

The farm’s owner, Dina Brewster, never gets tired of this show. Brewster is a new mother herself, and baby gear and lambing equipment intermingle everywhere at the farm. (I briefly mistake some sort of sheep-mating harness hanging on a peg in the barn for a BabyBjörn.) She often wonders what these animals are thinking.

“There’s so much mystery here and a whole lot of hormones,” she says, hanging over the barn railing to watch. “I always want to know: Why? Why? And how do they know?”

Trying to understand how ordinary sheep shape-shift into mothers, some scientists monitor the animals’ sense of smell.

For ewes, at least, the nose is a key organ for maternal behavior. In one experiment, researchers placed a lamb in a transparent airtight box where a mother could see but couldn’t smell her baby. The moms swiftly lost interest. However, if the lambs are hidden inside breathable mesh cubes, and smelled instead of seen, the mothers still act like moms.

Moments after birth, ewes memorize their baby’s specific scent and can snuffle out impostors: in a 2011 experiment, scientists did their best to convince ewes to mother an “alien lamb,” by dressing unrelated newborn sheep in cunning jackets infused with a chemical that intimately, but not quite perfectly, matched the real lamb’s odor of more than a hundred volatile organic compounds. The moms were not fooled. They knew their baby’s signature fragrance down to the molecule.

Is a supercharged schnoz a hallmark of human motherly love as well? To a certain extent, yes. In one experiment, Canadian researchers presented new human moms with Baskin-Robbins ice cream tubs that (rather cruelly) contained not Pralines ’n Cream but instead cotton balls steeped in various odors, including the smell of particular babies. Lo and behold, the women were frequently able to sniff out their own progeny’s bouquet.

And yet these striking sensory tweaks—which, by the way, are far better understood in sheep than in humans—offer just glimpses of the radical self-revision that new mothers experience: this sea change, this tectonic shift, this rude awakening, this flipped script, this systems upgrade, this shuffled deck, this revised mission statement, this new commandment, this final amendment.

We are used to thinking of pregnancy and childbirth as a bottom-up process, with growth in our bodies (and often, alas, literally in our bottoms). But motherhood is, above all, a top-down phenomenon, in which pregnancy and childbirth hormones, controlled first by the conquering placenta and then by our own systems, change not only our bodies but also our minds.

In truth, I’m not sure I really want to know what has become of my brain, three pregnancies to the wind. Just thinking about it gives me an uncomfortable feeling, like peeking into the Tupperware drawer with all the mismatched and microwave-melted lids. Especially lately, I’ve been something of a mess.

And yet, as the daughter of a mother who—some four decades after my birth—will still tail me into wintery sheep barns, and as the mother of a daughter who presently aims to be the “first girl on Mars” but also to have twenty-two children, I have many questions about this shared female journey, and the places that women unknowingly go. Is the maternal instinct a real thing? Can we see and measure it? Do all mothers have it? Do only mothers have it? Are we permanently assigned to this new self?

Like the sheep farmer leaning over the barn railing, I wonder: Why? Why? And how do we know?



Let’s start with the obvious: To the extent that the term “maternal instinct” implies that human moms miraculously know what we are doing, clearly nothing could be further from the truth. “There is no maternal instinct” of that sort in human beings, says Jodi Pawluski, a neuroscientist who studies maternal behavior at France’s University of Rennes 1. “Everybody has to learn to parent.”

This is music to my ears. I’ve long ago given up on waiting for my inner supermom to show up.

The nagging worry that I hadn’t the foggiest idea how to become or be a mom began nearly a decade ago, at the dawn of my first pregnancy. I was thirty years old. My high school babysitting days were a distant (and not particularly fond) memory, and I’d since spent only a handful of hours in the company of tiny children. It would be a stretch to say that I missed them. As Washington, DC, twentysomethings, my husband and I enjoyed a rather yummy existence, traveling the globe for journalism work and, while at home, patronizing the neighborhood’s hip new Balkan restaurant or loping along local running paths at a ludicrously slow pace. My central complaint was that there were too many friends’ weddings to attend on the weekends.

But now the jig was up. An invisible stowaway was biding its time inside of me. I was going to be a mom, though I had rarely imagined it. My mind was ominously devoid of motherly knowledge. I felt that I must take some type of preparatory action—but what? One day in my second trimester I wandered out to the mall. But instead of shopping for, say, a baby blanket, I spent a long while cruising the department store aisles for slippers and a matching robe, an ensemble that I had never previously possessed or desired, but which I felt could be just the thing for shuffling through the hallways of the labor and delivery ward among fellow well-appointed ladies, pausing now and then to elegantly wince.

And of course, as a lifelong grade-grubber, I had to sign up for a class. Nobody was sure if Lamaze even existed anymore, having been eclipsed by other birthing fads. But I figured that I was no slave to fashion and that my mom had breezed through this same course thirty years earlier, the “blow out the birthday candles”–style breathing techniques ultimately carrying her to maternal triumph.

The Lamaze teacher had coiffed gray hair and amazingly commodious hips. Those hips, she explained at the start of the class, had allowed her to squirt out her one and only kid in ten minutes flat, leaving virtually no time to deploy the Lamaze wisdom that she would be sharing with us that day.

A Methuselah’s tally of extinguished birthday candles later, I graduated Lamaze with only one memorable takeaway. At the outset all of us moms-to-be had been pinned with very large and unusual round name tags made of construction paper. At some point, the teacher revealed that these bagel-sized circles were precisely ten centimeters wide, just like a fully dilated cervix. That image lodged in my head as more useful facts dispersed.

A decade and a trio of kids later, I’m not all that much wiser, having become a battle-tested matron who’s alarmingly bereft of both timeworn wisdom and trendy tips pertaining to childbirth and children. I never figured out sleep regressions or which molar comes in when. I’ve been reduced to consulting experts that I once had no idea existed, to teach my kids how to go to sleep (sleep coach), how to eat (food coach), how to ride a bike (some poor soul at the bike store). I once took my daughter to the doctor to have a splinter yanked from her toe. For years I carried the business card of a professional lice picker.

Whenever I think I have a parenting move down pat, or feel a glimmer of what seems like motherly intuition, I’m quickly disabused of the notion. Take the time, not long ago, when I had to unexpectedly nurse a baby on the fly during a family hike and ended up shirtless—sports bras pose such a riddle in these situations—and surrounded by a crowd of camouflage-clad senior citizens armed with binoculars. (“This is a hotspot on the warbler migration,” one disdainful birder reprimanded me.) Or the weekend when I waved away one of my kids’ stomach flu symptoms so that we could embark on a long-planned family trip, a debacle that ended in epic communal hotel retching, a misplaced purse, pilfered keys, and ultimately the theft of our trusty family car. (The car was eventually recovered, its front end crushed, after a high-speed chase with police ended in a crash. “The stroller yours?” asked the policeman who canvassed the wreck for our belongings. “How about the brass knuckles?”)

My husband and I have even coined a term for this special kind of snowballing domestic disaster: the “parental cascade.”



Thank heaven it’s not just me. Study after study highlight human mothers’ native incompetence. We are ignorant of the US Department of Agriculture’s child nutrition guidelines. We haven’t the faintest idea of how to treat a fever or how to stop kids from choking or how to put them to sleep safely. According to one headline, “Potty Training Is a Scientific Mystery” that moms are incapable of solving. (Indeed, as the average age of kid continence continues to rise—from two years in the 1950s to three and counting today—our meager maternal talents seem to be atrophying.) No wonder moms are lining up to join groups like Loom, a kind of country club for posh yet anxious Los Angeles women offering “judgment-free services” to “navigate the maze of contemporary childcare protocols.” No wonder we download baby translators like ChatterBaby, an iPhone app that supposedly decodes what the heck your kid is crying about.

At first I guffawed upon reading about the invention of the Snoo, the $1,300 iPhone-enabled robotic bassinet bristling with microphones, speakers, and Wi-Fi switches that reads your baby’s cues and cries and jiggles her automatically back to sleep.

Then, a few months later, I ordered one. (Good thing I only rented mine, because I couldn’t ever quite figure out how to work it. The machine undoubtedly knew more than I did.)

Not every human mother is so clueless. But in many ways our capabilities lag well behind those of the busy ewes. While never completely predictable, other mammals boast far more of what scientists call “fixed action patterns”—innate and automatic mothering behaviors designed to get the job done.

After giving birth, a mother rat is pretty much on autopilot: she eats the placenta, cleans and retrieves and carries the pups, nurses and hovers over them, and engages in zestful anogenital licking. And that’s about all there is to the job.

The mother rabbit has perhaps the most vivid and specific maternal routine. Precisely one day before birth, she starts madly plucking the fur from her thighs, which she uses to line her nest. If scientists shave her body to stop her from doing this, her other maternal habits will be derailed and her babies will likely die.

It’s possible that human moms may have a touch of this “nesting instinct,” with questionnaire responses suggesting that pregnant women are more likely to experience “an uncontrollable urge to reorganize and cleanse” their homes as their due dates draw near. (“Organize hair elastics!” I vehemently vowed on one pregnancy to-do list.) Yet, divested of her Windex, a woman will still care for her child.

Indeed, scientists have long struggled to find a human version of the “fixed action pattern,” or any single behavior to which every Homo sapiens mother robotically defaults. One contender is “motherese,” the high-pitched, cutesy speech patterns that moms use when addressing babies, which is broadly documented from America to Japan, with even deaf mothers seeming instinctively to adapt sign language along similar lines. Researchers can generally tell when mothers are speaking, not just by the absurd things we say during scientific observation (“Let’s not eat the kitty cat,” in one study) but by the timbre of our voices. Some go so far as to claim that the ancient duet between mother and child is the basis for all human language, and maybe music, too.

Yet even motherese is not a species-wide given—at least, not in the way that thigh-plucking is for rabbits, or the maternal bleat is for sheep. In some cultures mothers rarely speak to their infants at all, and seldom even look at them. (In Papua New Guinea, for instance, a baby disappears into a kind of droopy backpack suspended from his mother’s forehead for most of the first two years of his life, and I’ve definitely heard worse ideas.) Singing to babies isn’t universal either: a study of American moms in neonatal intensive care units showed that 40 percent did not spontaneously serenade their tiny sweethearts.

Even that definitive mammalian behavior, nursing, varies wildly among our kind. While mother rats nurse like clockwork for twenty-one days, human moms may breastfeed for five years, or not at all. If it were so natural, so deeply ingrained and instinctive, why would we need a four-hundred-page brick of a bestselling manual on the “womanly art of breastfeeding”? (Naturally, I enlisted a lactation consultant.)

Among near-universal mothering behaviors, perhaps the most striking is called “left-handed cradling bias.” Something like 80 percent of right-handed women and, remarkably, almost as many left-handed women hold their babies automatically on the left. In most statues of the Virgin Mary, the baby Jesus is sitting on her left, and ordinary children often wind up in the same spot: though heavily right-handed, I cannot seem to manage to cradle a baby with my right arm. It just feels wrong. While this maternal tendency is most pronounced in the first three months, even today my school-aged kids still fight tooth and nail to be on my left side during story or movie time.

It turns out that left-leaning moms populate the animal kingdom. Researchers recently catalogued lefty preference across a braying array of mammal mothers, including Indian flying foxes and walruses, which like to keep their baby portside as they (respectively) hang upside down or float.

This global inclination probably has to do with the lopsided layout of the mammalian brain. Holding and observing a baby on the left helps transmit information to the mom’s right hemisphere, where her emotions are processed. It likewise allows the infant to view the more expressive left side of the maternal face. Researchers who thumbed through family photo albums recently found that “more depressed and less empathetic” mothers tended to hold their babies on the right. Italian scientist Gianluca Malatesta, an expert in this area, pointed out to me that the depression-prone Princess Diana was given to right-cradling. (Or maybe, being a princess who quite literally never lifts a finger renders one unprepared to schlep stuff, babies included.) Some fascinating work suggests that babies cradled on their mothers’ right sides grow up to have a diminished ability to read faces. Even little girls hold baby dolls on the left—although I wouldn’t know firsthand, since I never played with baby dolls myself.



But it’s also possible that in humans, at least, left-handed baby lugging isn’t a mom-only habit.

In a recent and rather adorable experiment, ninety-eight British kindergartners were given pillows to hold, which they did without favoring either arm. Then researchers painted the pillows with primitive faces. Suddenly many five-year-old girls and boys—none of them mothers, obviously—switched to cradling on the left. The lefty baby-snuggling bias isn’t so pronounced in adult men, but it’s still apparently present (although my own husband is a resolute right-cradler).

Which brings up the next challenge in defining the human maternal instinct. In most types of mammals, such as rats, males and females who are not themselves mothers will ignore babies or—worse—gobble them up. But humans are an alloparental species: super social, we have universal caregiving capacities, and babies occupy a special place in the hearts of all men and women, and in our neural circuitry as well.

So some of what we think of as the maternal instinct is common to the entire human race. A baby is one of the most arousing stimuli, regardless of a person’s biological sex or parental status. Our body temperature rises when we look at babies, let alone cuddle them. Our brains generally tend to process baby faces differently than they do adult faces, and additional brain regions are involved. In one 2012 study, childless Italian adults viewed pictures of unfamiliar human babies, adults, and animals while fMRI machines mapped the blood flow in their brains. Baby faces activated distinctive swaths of gray matter. This “species-specific response,” the researchers wrote, appears “to transcend the adult’s biological relationship to the baby.”

It transcends race and ethnicity as well: while adults tend to have varied neurological responses to people of different ethnicities, race is apparently irrelevant when it comes to baby faces, a comparison of Japanese and Italian subjects showed. The human brain goes gaga for them all.

It’s much the same story for infant cries. In a study of British neurosurgery patients—chosen because they conveniently (for the researchers, at least) already happened to have electrodes planted deep inside their brains—scientists played a tape recording of a sobbing infant. A deep-down area called the “periaqueductal gray” fired up within 49 thousandths of a second at the sound of the baby’s quavering wail. That’s about twice as quickly as the brain responds to similarly structured noises, such as the distress calls of cats.

Primal infant signals seem to prepare people to act, as well as to look and listen. Adults who’d just heard a baby’s whimper excelled, in one laboratory experiment, at fast-reflex games of Whac-A-Mole, compared to people who’d heard a more pleasant stimulus, like birds singing.

These studies and more suggest that all humans are hardwired to heed infants, to respond at least a little bit as a mother would even when they aren’t one. If a man or woman spies an abandoned baby bawling in the gutter, the vast majority will fish the poor creature out. The average Jane or Joe might not vow to shelter and feed the kid forever, but will at least attempt to find help, and certainly won’t treat the child as a tempting hors d’oeuvre. As bare-bones as this behavior sounds, it sets us apart from practically all other mammals.

But science also shows that, even among human beings, certain gifts are reserved for mothers alone.



A few months after our lamb vigil, my mom and I again visit a maternity ward, this time my younger sister’s, in a Pittsburgh hospital a plane ride away. I’ve left my own brood back in Connecticut, and, maternal instinct be damned, I’m enjoying the momcation: it’s been ages since I’ve cleared an airport without decanting bottles of breast milk for security line explosives tests, or disassembling my stroller like a marine during rifle inspection. Well rested, recently showered, and laden with shelter magazines, I give a little beauty-pageant wave to my hollow-eyed brother-in-law, the new father waiting for us near the baggage claim.

“I held a leg,” he says, and then keeps mum for the remainder of the long drive to the hospital. With deep satisfaction I note that he is suckling from a cup of Dunkin’ Donuts coffee, a classic parental beverage that he and my sister had previously disparaged as “brown water.” No more home-roasted espresso beans for you guys! I chortle to myself in the back seat. No more hot yoga! These unkind thoughts may be all too typical of what scientists would call a “multipara,” or mom of multiple children, observing the ordeal of a first-timer, or “primipara”—my poor sister.

After a tense hallway standoff with a hospital robot delivering lunch trays, I enter my sister’s recovery room and find her amid a jumble of Greek yogurt containers. My just-hatched nephew is out promenading with a nurse.

Only now that the baby is out of the room does my sister feel finally able to get out of bed. She’s vowed never to stand up while holding him, for fear of keeling over. “It’s the smell of his head,” she explains. “It’s like a drug. I feel like I’m going to pass out.”

She’s not crazy: babies not only smell especially distinct to moms, as those experiments with sheep perfume and fraudulent Baskin-Robbins containers have shown us, but they smell unaccountably delicious to us, too.

In another scent-based study, which involved whiffing cheese, spices, and babies’ T-shirts, mothers of two-day-old infants gave the baby aromas higher “hedonic ratings” than non-mothers did. To new moms, saggy-diapered wretches are as aromatic as lilac trees, or chocolate chip cookies fresh out of the oven.

This deliciousness, as we shall see, is the rub and the wrinkle and the hidden twist. It’s nature’s secret weapon. The second birth of motherhood is a kind of neural renaissance that overhauls what women find rewarding. There’s a paradigm shift in our experience of pleasure, a drug fiendish–like narrowing of desire. The hairless little life-form that nine months or so ago hacked into your immune system is all of a sudden your sun and stars, your new true north. It’s not just that you will gamely liquefy your bones and your fat stores to breastfeed it. Your entire field of vision now has a (teeny) focal point.

Perhaps most remarkably, these thrilling feelings of pleasure and enjoyment come quite hard on the heels of profound fear and suffering. The adored little dreamer in a brand-new mother’s arms has likely just put her through the worst hell of her life.



Though wracked by two days of intensely painful labor, my sister still had what’s called a “good birth.”

My first was… not so good.

Everyone else seemed so confident that nature would take its course. At my initial ultrasound appointment, the doctor—who was supposed to be checking for things like genetic abnormalities, and twins—instead felt compelled to comment on my “enormous carrying capacity.” Was he calling me chubby? Well, sort of. Upon interrogation, he explained his point that I was simply a big, sturdy girl built to handle the hard physical tasks of womanhood ahead, unlike certain poor slender waifs elsewhere in his practice. As my husband watched with large and frightened eyes, I managed to grit out a smile and refrain from decking the doctor.

I did indeed seem to have a certain genius for getting larger, but by the end of the third trimester nothing much else was happening. I felt like a time bomb, big and round and ticking, and hopelessly addicted to peanut butter–smeared apples.

Forty-one and then nearly forty-two weeks passed, and even though I’d now been pregnant for more than ten months as opposed to the falsely advertised nine, labor did not strike. Instead, on an appointed day—Super Bowl Sunday, as a matter of fact—I packed up my matching fuzzy slippers and robe and a lot of other random doodads and decamped to the hospital for induction.

That night I was dosed with a cervical softener, and the next morning with the birth stimulant Pitocin, and then still more Pitocin. The contractions started as ripples and quickly mounted to tidal waves. “Pit her,” a nurse said matter-of-factly. The waves reared higher. I had heard somewhere that visualization techniques are effective in labor and so, dutifully, I attempted to imagine myself as a surfer, carving my way through these terrible swells. When that didn’t work, I also tried the trick of fixating on a single object, but I had nothing symbolic to focus on, and so ended up staring at the red cap of a Coke bottle with all my earthly might.

My official goal of a painkiller-free birth was not guided by my parenting philosophy (I didn’t have one) nor by concern for the unborn baby—whom, after all, I’d never even met—but rather by my lifelong fear of blood and needles and, most of all in recent days, C-sections. I knew that unmedicated birth was one strategy to avoid the scalpel and the primal terror of being disemboweled, if only on the most temporary and medically routine basis.

Alas, these induced contractions were getting the better of me. After a long morning of muffled, and then somewhat less muffled, screams, a nurse strode in to check my progression: four centimeters.

Four centimeters! I thought. That’s not even half a name tag!

So maybe, after all, I wasn’t a big ox of a gal ready to gut my way through nature’s worst. I seemed to be failing at a task that I didn’t even understand. The epidural—hey there, big needle—was somewhat nightmarishly inserted. Then a sweet, if brief, peace came.

Paralyzed from the waist down, I was unable to parade the halls in my fashionable birthing attire, so my husband and I binge-watched TV shows instead. It was a stern gray winter day. The blinds were tightly closed.

“Don’t you guys want some sunlight in here?” a nurse asked in a disapproving tone.

Evening came. Nothing much appeared to be happening, but apparently something was, because at one point the doctor came in and said that I was now ten centimeters dilated and it was time to push.

The first push was a disaster. The baby’s heart rate, previously a peppy rat-a-tat on the monitor, decreased suddenly, like a stone ricocheting off the sides of a deep, deep well, each thud later than the last. The doctor rushed back in. But the heart rate steadied itself. So I pushed again—and again, and again.

It seemed like progress was being made. The birth canal’s stations of delivery range from −3 to +3, the last stop before daylight. A nurse reported that I had stormed from −3—through −2 to −1—all the way to zero. I had never been so happy to achieve zero. Zero was epic. Only three more stations to go!

But something was not quite right, it became clear perhaps twenty minutes later. Another check below deck, and yup—the previous nurse had measured incorrectly. I was stalled way back at −3. After several hours of me straining and huffing and puffing like the Big Bad Wolf himself, the baby hadn’t budged a millimeter.

“I don’t think you’re going to be able to push this baby out,” the new nurse said coolly, resting her chin on my quaking knee in the most nonchalant manner.

My husband, now frantic, took the opposite approach. “Come on!” he roared up the birth canal, urging a final charge of some valiant invisible cavalry.

How could I politely point out to these people that I was dying? I no longer cared enough to mention it. The once-vanquished pain came pouring back. My will, always formidable, ebbed away. A fever took hold and my temperature spiked. Everyone’s faces began to shimmer and ooze. I took a long, steep step into a valley full of stars.

An operating room. A blue tarp rose up before my eyes, swift and almost festive, like a just-pitched circus tent, mercifully blocking my view. The surgeons chitchatted away—of all the emergency C-sections they’d seen, mine was hardly the most dramatic. They even let me stay awake, which was really not ideal from my perspective. There was lots of tugging and yanking in my belly, and at one point it felt like somebody jumped on my rib cage. I gathered that I was getting scooped out, like an enormous party melon. But at least there was no more pain, as I gazed at the twinkling surgical lights above. “The baby’s out,” somebody said. A long, ominous silence followed, and then finally, a tentative cry.

There was meconium—fetal poop—in the amniotic fluid, an indicator that in labor the baby had been as panicked on the inside as I was on the outside, and might have inhaled some of the tarry black stuff. So the baby would need to go to the neonatal intensive care unit for at least twenty-four hours of observation.

I saw a baloney-colored blur, and then the creature was gone.



Dawn. Although still adrift on many drugs, I had a growing awareness of the aching wound on my abdomen. My flesh was a yellow-green color from blood loss, and my ankles had begun to swell grotesquely from all the IV fluids. I still couldn’t walk, but then again, I no longer wanted to. I didn’t want to call my mom or talk to Emily. I didn’t want to pencil in a newborn photo shoot or “make a game plan” with the lactation nurse who’d already popped in to say hi. I didn’t want to think about yesterday or tomorrow or about the baby at all. What I wanted was to go back to sleep.

After a while—a few minutes or maybe hours later, I’m really not sure—my shell-shocked husband finally spoke up from his station on the hospital room’s plastic-upholstered couch.

“Should we go see him?”

(We had, in fact, had a girl.)

I guessed so. I didn’t care much one way or the other, but I did worry what the nurses would think if I said no.

My IV bag and I, slumped in a wheelchair, rolled down the hall as my husband (for once) pushed. We passed a procession of triumphant baby-flaunting new mothers, some of them wearing matching slippers and robes, just as I had always imagined. So much for being a mom, I thought.

The NICU was a small room. Several desolate little creatures lay in clear plastic “isolettes”—a word new to me, and one of the loneliest in the English language. The nurse pointed us toward a container in a far corner. My husband steered me over, and I looked down.

She was sprawled out, wearing only a diaper, and zigzagged with many, many wires and tubes, including one poking up her nose to deliver oxygen. But I didn’t really see any of that.

I saw her. I saw her face. Her tiny mouth was bent in a frown. She had my husband’s round ears and my pointy eyebrows.

“She has eyelashes on the bottom!” I breathed in wonder. “She’s so cool.”

She was more than cool. She was the most exquisite, vivid, and arresting thing I’d ever seen in my life. It felt like my eyes were branded with the sight, the way they’d felt when I watched the World Trade Center collapse on live TV, or when, in eighth grade, I saw the face of my father as he lay in his coffin. But somehow this was a happy cataclysm.

With shaking legs I stood up from my wheelchair for the first time, ready to take my baby in my arms. She looked enormous, so much bigger than the others. Part of this was because she was full term and then some, and so she really was bigger. At 8 pounds, 11 ounces, though, she also seemed much larger than life.

Between my IV tube and her IV tube, holding her was no easy feat. I could manage it for only about a minute.

But I beheld her.



How can researchers re-create this primal epiphany in a laboratory? How can science prove that in that moment—or, more accurately, in ten months’ worth of moments, and a zillion subtle genetic and neurochemical changes that one by one paved the way for that moment—my mental goalposts were uprooted and dragged beyond the normal field of human affection, far enough that I was now playing a different game entirely?

Curiously enough, on the exalted subject of motherly love, studies of lowly lab rats often supply the best answers.

Remember, before having her first litter, a virginal rat doesn’t enjoy the presence of pesky rat babies in the slightest. Like my former self, a childless urbanite perhaps overly fond of a bottomless mimosa brunch, the pre-maternal rat will always choose eating snacks over hanging out with rat pups… and gluttonous rat maidens will happily nosh on the pups themselves, given half a chance.

This preference persists almost until the end of pregnancy. But just about three and a half hours before birth, something momentous happens inside the rat mom-to-be, and she starts preferring pups to food. (Likewise, while I felt out-of-the-blue clobbered by love upon meeting my daughter in the NICU, studies in humans suggest that my attitude toward babies likely began to subconsciously shift midway through pregnancy, as my brain chemistry gradually changed.)

How do we know that babies suddenly trump brunch?

In one early study, new rat moms were given the chance to press a bar to receive pups, which tumbled down a chute into a little cup. The moms hit the pup lever over and over, so frenetically that the end of the chute became clogged with “an accumulation of bodies”—a scene reminiscent of what happens at the bottom of playground slides, when human toddlers begin to pile up. Confronted with this spectacle, the human scientist decided that each mother rat would be allowed to keep only six pups in her cage, yet “this did not seem to slow down the determined behavior.” One particularly demented mom hit the pup lever 684 times during the three-hour experiment. The scientist assumed that she would eventually exhaust herself and quit. In the end, though, only the scientist wearied, writing in his journal article that he “got tired” of stuffing the chute with fresh specimens.

The new rat moms didn’t devour the pups once they were deposited in the cage. They just wanted the pleasure of the pups’ company. And “pleasure” is the word: the rat mom will even choose quality time with an infant over a straight-up hit of cocaine, having become—like my sister, nodding off in her hospital bed—a type of baby addict. She will brave an electric grid to reach pups, which a virgin wouldn’t risk even for the most lavish cornucopia. You can blind her, deafen her, muzzle her, amputate her nipples, disable her nose, even burn off certain bits of her brain. You can trap her babies in a glass bottle or try to stump her entirely by substituting newborn guinea pig impostors, or even little hunks of raw beef heart, for her pups—and, for better or for worse, scientists have done all of these things to rat moms. She won’t waver in her devotion.

Clearly we can’t study the habits of human moms by zapping them or ejecting human baby after human baby from a laboratory chute. But scientists have devised other clever ways of testing just how powerfully babies trigger us as mothers.

For instance, they’ve figured out how to peek into our skulls to see what’s up when we inhale the fumes of those “hedonic” little baby heads. In a 2013 smell-based experiment, thirty women sniffed at a mystery item—a newborn’s two-day-old pajamas—as scientists watched their brains react via an fMRI scanner. Only the mothers showed distinct activity in an area called the “thalamus,” which regulates sensory signals and alertness.

Baby faces, too, are extra-stimulating to moms. One 2014 experiment, titled “Here’s Looking at You, Kid,” pitted the neural responses of twenty-nine first-time moms against thirty-seven non-mothers as they viewed the (somewhat eerie) pictures of disembodied heads of babies and adults floating against a black background. While both groups of women seemed to find the baby mug shots more stimulating than the adults’ faces, the moms ogled the babies for measurably longer.

Perhaps most important, infant emotions move mothers more profoundly. Our pupils dilate rapidly when viewing distressed babies, and we are slower than others to look away. Our scalps register different electrical readings at the sound of baby screams.

Using a technique called “near-infrared spectroscopy,” Japanese scientists tracked how the oxygen levels of moms’ brains changed as they viewed emotional baby pictures—of happy babies, who had been playing with attractive toys; of enraged babies, from whom said toys were taken; and of fearful babies, who were being eyeballed by a strange male. The moms showed activation in a different area of the prefrontal cortex than women who had never been pregnant.

For non-moms, male and female, laughing babies are more stimulating than crying babies—which seems sensible enough. For mothers, though, our fMRI readings suggest crying initiates a more powerful cascade in our amygdalae—and we may even find cries strangely rewarding. This neural switcheroo likely helps explain why moms persist longer than others when experimentally tasked with soothing a blubbering infant mannequin, even when the doll has been programmed to be inconsolable (as so often seems to be the case in real life). Other people may avoid despondent children, but moms seem propelled to approach—and research suggests that we are especially vulnerable to cries of pain, as opposed to those of hunger.

All this underscores something already clear to veteran moms. Being a mom isn’t as simple as riding high on baby fumes and vibing off their button noses. Just because we have a new source of jollies doesn’t mean mom life is suddenly a picnic with sippy cups. As usual, pain accompanies pleasure.

Motherhood, as many of us well know, is often an intensely miserable business. Having been internally rejiggered to find babies immensely rewarding, we are also made intimately aware of all their cues, and rebuilt to perceive and read and interpret their states, which involve grocery store tantrums and night terrors at least as much as story time smiles and good-night kisses. This compulsive interest and monomaniacal focus, this constant obsession that first opened its gray eyes inside me that morning in the NICU, is essential to our transformation.

“Sensitization” is science’s term for our experience. It’s almost as though our nerves extend out of our bodies. I think sensitization explains why mothers have a hard time watching movies or even TV commercials involving suffering children. We feel it too deeply.

It’s a little depressing to think of oneself as uniquely attuned to tears, but this perhaps explains why bawling babies on planes make me feel like I’m being boiled alive, a peeled tomato rolling across jagged pavement. That’s maternal sensitivity for you. Of course, other mammal moms have it so much worse: deer hunters know that to attract does, you play the recorded bleats of fawns.



And yet while all babies, including the screamer in seat 3F, hold some sway over mothers, a human mom’s own infant rules supreme. Rat moms are equally attracted to all rat babies, since, living in private underground nests, they are unlikely to stumble on unrelated young and waste their precious milk and attention on them. (Besides, a mom rat can have more than a dozen babies at a pop, so maybe it pays not to play favorites.)

Sheep, on the other hand, typically give birth to just one or two little ones in the middle of a mob—and, as we’ve seen, are evolved to think that only their own offspring are the bee’s knees.

Human moms fall somewhere in the middle. Like rats, we are extra-attuned to all babies. But our own child is also a special little lamb. A human mom’s brain responds most intensely to her particular youngster, and these findings seem to hold across cultures: from Cameroon to South Korea, we are all more infatuated with our own infant than the rest.

“We don’t really need neuroimaging to tell us this, but it does,” says Linda Mayes, head of Yale University’s Child Study Center.

Even if our one-and-only is draped in the exact same gray cloth as every other kid in the experiment, our brains react faster just for him, and additional reward areas catch fire at the sight. Looking back at my own three babies’ early pictures, I can now acknowledge that newborns look a lot alike, especially for the first few weeks. Stripped of their fetching little outfits, almost all bear a certain regrettable resemblance to an uncooked Perdue chicken, plucked and ready for trussing. But in the heat of the new-mom moment, your own baby appears wildly distinct, a face full of unique character and panache and promise and fragile beauty.

She has eyelashes on the bottom!

Moms’ minds process our own children uniquely, too. It’s not only their scents that we home in on. Within a day of birth, we can pick them out visually from a lineup of seemingly identical angry, red-faced neonatal burritos. Studies suggest that we can recognize them simply by stroking the silken backs of their hands. Even their particular diapers smell dreamy to us—or at least, they don’t smell terrible, according to a 2006 diaper-delving study rather bluntly titled “My Baby Doesn’t Smell as Bad as Yours.” (I would argue that my babies’ poop doesn’t smell like poop at all—more like carob.)

A woman’s one particular munchkin amps up activity in parts of her brain involved with reward, emotion, empathy, social cognition, motor control, and other functions—practically the whole enchilada. Our heart rates accelerate for our own five-month-old’s hollering, while they slow down below normal for an unknown five-month-old’s, even if we aren’t told which cry is which.

In fact, within forty-eight hours of birth, a new mom recognizes her own baby’s cry so well that she would wake only for that sound, amid the strident screams of other same-aged babies in the hospital. (This finding comes not from some highly unethical experimental setup, but from real-life investigations of the midcentury multi-bed maternity wards into which our mothers and grandmothers were shoehorned for lengthy stays.)

In those first endless hospital days, my brand-new daughter’s cry was so piercing, like the screech of a peregrine falcon, or possibly a pterodactyl. Every time she screamed, I felt like I was being zapped with a cattle prod. I screamed a bit myself. “She’s spitting up!” I would holler, in a tone normally reserved for announcing an alien invasion.

She was out of the NICU after twenty-four hours, which was wonderful except now my husband and I had to figure out how to take care of her. Hunkered down in our hospital room, we held her like a swaddled grenade. We needed help with absolutely everything: diapering, burping, and especially breastfeeding.

But I would stop at nothing to learn how to do these things. I soon became the terror of the nurse’s station, roving half-naked and (despite my wounds) quite nimbly through the halls at all hours in search of assistance.

Because all of a sudden my new baby was the most wonderful thing in the world, and exquisitely sensitive as I now was to all babies’ emotions but most of all hers, I was extremely motivated to take action to protect and help her however I could.

These three things—infant-centric pleasure, heightened sensitivity to baby cues, and bullheaded motivation—make up the heart of the new mother’s instinctive awakening.

Maybe I would never know when bedtime ought to be, or which model of pacifier to deploy, or what on earth to do at any given moment. Maybe my newly sensitized sister, a half-dazzled hostage in her hospital bed, wouldn’t figure it out either. Maybe none of us ever truly will.

But we will want to know, in a way that an aunt or babysitter or friendly neighbor won’t, even though they’ll aid a distressed foundling. Motherhood isn’t about knowledge. It’s about desiring to do anything at all for your child, at every given moment, and to press on to the ends of the earth until something works. Moms are enthralled, in all senses of the word.

Roughly 90 percent of new mothers report being “in love” with their new babies, and neuroscience backs us up. Our brains burn for our special cupcakes in patterns that echo those activated by our lovers.

Except that this common analogy is backward, and the mimicry runs the other way. In our species’ natural history, maternal love long predates candlelit dinners and likely explains their existence. Mother love is the planet’s original romance.



In Pittsburgh, my sister is at last discharged from the hospital, kid in tow, after the usual rigmarole of circumcision appointments and a blur of paperwork. The latest and greatest in Diaper Genies waits on her front doorstep, alongside a basket of blue flowers.

We order her favorite pumpkin curry for lunch, but she won’t eat it because the spice might pollute her breast milk and give the baby gas, and she certainly won’t touch the celebratory champagne, so Mom and I pick up the slack.

We discuss in detail the baby’s cherubic thighs, the length of his fingers.

“Is he still breathing?” she asks every few minutes.

All of this is perfectly normal. Freshly fledged moms are explicitly thinking about their babies, on average, about fourteen hours every day. Scientists think baby mania might help explain the evolutionary basis of obsessive-compulsive disorder—and indeed, clinical-grade OCD symptoms manifest in about 11 percent of new mothers, compared to just 2 percent of the general population.

My sister used to listen to so much NPR that she joked that the baby would identify Ira Glass as his real dad. But now the house is as silent as a mausoleum, so that the little kumquat’s every fart and warble reverberates. My sister, the elite and fearless athlete, is scared to carry eight pounds up the stairs. Her phone is off, her voice mail full, and, for the moment at least, she won’t be returning any calls.

The fact is, my sister may never really come home.

I’m pretty sure I never did. And the latest brain scans support this hunch. Mom brains don’t just act different. They are structurally unlike other people’s brains as well. A Leiden University–led lab recently discovered stark differences and gray matter reductions in the brains of first-time moms versus the brains of childless women. Even more striking, the new moms’ brains looked much different from their own old brains, revisited through scans taken before they got pregnant. These gray matter losses may total up to 7 percent in some mothers, another study found. Change of this magnitude is practically unheard of in mature humans, with the possible exception being survivors of traumatic brain injuries.

The Leiden lab even cooked up an algorithm that identifies mothers based on brain anatomy alone, with near-perfect accuracy. The maternal mind, it seems, is distinct to the point that it’s actually diagnosable.

These mind-bending changes last for at least two years, and maybe for life. “Are you… European?” one nurse carefully asked during one of my subsequent maternity ward stays, observing my scantily clad condition as I plowed about my room.

In fact, I had spent most of my life as a prudish New Englander.

But now I was somebody else.

The term “maternal instinct” may undersell the extent of this invisible neurological revolution. An instinct sounds like one arrow among many, instead of the whole quiver. Robert Bridges of Tufts University prefers to describe a maternal “unmasking,” the abrupt reveal of a hidden potential or latent identity that was lurking inside you all along.

I like his term a lot, both because it gives the grunt work of new motherhood the glamorous air of a costume ball, and because it implies that our maternal self is a legitimate entity, not some mushy-gushy, frizzy-haired pretender to the throne.

It’s a little sad to part ways with your old identity. Every rebirth is also a goodbye.

But my new self and the organism formerly known as my little sister certainly have a lot to talk about.




Chapter 2 DAD GENES How the Father Makes the Mother

WHAT ABOUT my brother-in-law? Has he gone permanently missing as well? Or is he simply on yet another Dunkin’ Donuts run, due back any minute?

A semipro martial arts fighter who also just happens to be a PhD candidate in child development and computer science, he is far better prepared in body and spirit than most first-time dads. He’s read the latest high-tech baby books, bought the top gizmos, and crunched all kinds of kid data. And yet for much of our visit in Pittsburgh he looks a little green around the gills, chugging from various Styrofoam receptacles that almost certainly don’t do justice to the coffee beans’ complex flavor notes.

Might some kind of internal transformation be underway inside of him as well? Could new parenthood blow dads’ minds just as much as moms’? Maybe we should be searching for a “parental instinct,” not an exclusively maternal one.

As scientifically neglected as we moms have been, even we have snagged more research dollars than dads, leaving many fascinating questions about the paternal instinct on the table. But, so far at least, studies suggest that while the transition into fatherhood may be personally shocking and scientifically measurable, moms and dads experience parenthood in quite different ways.

Well… yeah. This fact was laid bare, along with my bladder and intestines, during my first C-section, and afterward as well. My vicariously traumatized husband was a trooper, to be sure. He spent that wretched first night of fatherhood atop a camping mattress the approximate thickness of a graham cracker and never complained once.

But something happened while he was snoozing. When they’d wheeled me up from surgery, nobody noticed that the call button on my hospital bed was broken. In the middle of the night, overtaken by agony, I needed more meds—but my increasingly frantic button-smashing summoned no one. I croaked to my husband for help, but try as I might, I couldn’t wake him from his exhausted new-dad blackout. Finally an alert nurse gathered what was happening. The blinding beam of the repairman’s flashlight bounced around the room and still my husband did not wake up. I told him all about it in the morning.

I realized that night that while my husband and I were legally full partners in this parenting enterprise, our fates had fundamentally diverged. I was stuck in my sawed-apart body, my stomach slowly deflating like a hot-air balloon come to ruin, and he was lounging over there, more or less intact. The physical differences between the two of us had been compounding for ten months. A journey of ten centimeters had just yielded a new world to me. And now, in birth’s bizarre aftermath, our mental and emotional paths seemed to be dividing, too.

Maybe they had been separate all along.

This probably shouldn’t have surprised me as much as it did. Just as men and women on average exhibit clear physical differences—pelvis shape, say, and body fat distribution—our neural anatomy also varies somewhat. Women have a bigger hippocampus and more wiring for language, while men have a larger amygdala. We use different parts of our brains to rotate shapes and to read John Grisham novels.

Even before we become parents, these sex-based differences guide how we process infant cues, or so experiments suggest. Yes, all people are primed to like babies, but on average women appear to be somewhat more sensitive to them from the get-go. Conveniently enough, reproductive-aged women—especially those in the fertile phase of their ovulation cycle—may be the non-parents most responsive to baby cues.

In one National Institutes of Health–led experiment, childless men and women listened to white noise interspersed with earsplitting baby screams. Women’s brains perked right up at the screams, while “the men’s brains remained in the resting state” for the duration as their minds continued to “wander.”

Another experiment used facial temperature to measure emotional arousal in response to pictures of various faces. The tips of women’s noses changed from a cool green to an excited yellow for baby pictures.

Meanwhile, the men’s, ahem, tips warmed up more for women’s pictures.



Just how did women end up liking baby pictures better? Why are we emotionally entangled with our kids right off the bat in ways that men oftentimes are not?

The answer may stem from those age-old domestic essentials: eggs and milk.

Outside mammals’ corner of the natural world, moms are not always the default caregivers. Among fish, when parental care is provided at all, males usually step—make that swim—up. Many human moms will be (perhaps endlessly) familiar with the dutiful daddy fish from Finding Nemo. In the Pixar spin, Nemo’s mom is derelict because she has, most regrettably, been eaten. In real life, however, a mommy fish is more often the eater. Many fish enjoy a rather splendid adaptation called “unrestricted growth”—which means the female can get continuously larger throughout her life, gorging and growing and releasing ever more eggs as she expands. (These revelations have made me glare jealously into my daughters’ goldfish tank, all of whose occupants are allegedly girls.) Because the female fish’s fertilized eggs land on a seaweed frond, or in some other likely spot outside her own body, the father may be thereafter deputized for egg- and larva-minding duty while the mom, finloose and fancy-free, shimmies through the world’s oceans looking for the next opportunity to sow her wild eggs.

Female birds aren’t quite so carefree, but about 90 percent of bird species equitably split chick-rearing duties with their mates, as though someone had stuck a chore chart on the refrigerator. Because, once again, the fertilized eggs mature outside the female, eggs and hatchlings can benefit from both parties’ steadfast efforts to guard and warm and provision them. Our backyard is home to a pair of hawks, and I often gaze up at their biparental nest in silent salute.

Mammalian females don’t lay our eggs, however. We keep them tucked in our guts, even after fertilization. Internal gestation of embryos helps explain mammals’ riotous global success: pregnancy keeps our youngsters warm, fed, and shielded from predators and lets us infiltrate even the harshest environments.

But the same nifty adaptations that helped us to outlast the dinosaurs have also left females holding the diaper bag.

In our kind, the males are the gamete-spewers, who can theoretically sire nearly infinite numbers of babies. Females are saddled with a cramped internal tenancy that’s often months long. A mammalian mom has no choice but to invest heavily in the fetus(es) already jammed inside her, and to postpone passing on her genes to more. Males, meanwhile, may move on to fertilizing eggs in somebody else’s basket.

Nine—make that ten, and then some—months of pregnancy (or twenty-two months, for the unfortunate she-elephant) is actually just the beginning of our maternal predicament. Milk further seals mammal moms’ fate. Our “mammalian” identity flows straight from our mammaries, or breasts. A few other non-furry creatures—tiger sharks, garter snakes—have evolved internal gestation. But only mammal moms make milk.

Sometimes it feels almost liberating to tote around a ready-made food source for a child. I’ve been caught countless times without a spare onesie, a diaper, and even my stroller. Heck, I’ve nearly forgotten my kids. But a nursing mother never leaves behind her milk.

This 200-million-year-old convenience comes with consequences, though. In pre-Enfamil days, a built-in milk bar meant that moms alone could nourish newborns, a vast and intimate undertaking that often halts ovulation, intensifying mammal moms’ investment in the hungry youngster at hand.

To complicate matters for human moms in particular, the type of milk that we make is unusually thin and watery. Other mammals spend far less time nursing their young. For wild rabbits, with their rich milk, it’s about five minutes a day. Fur seals may nurse only once a week. Humans, though, can spend half the night trying to get the job done. And while other juvenile mammals are weaned within weeks, humans are built to nurse for years because childhood is so long.

In this respect, the by-products of our bodies—eggs and milk—help make up moms’ minds. The way that mammals bear and nourish children means that the onus is on females to care for them, and in turn, that moms’ brains are built to emotionally foster this paramount relationship.

As the maternal behavior scholar Laura Glynn noted in a TEDx Talk, it may be that “the burden has fallen on the female nervous system to protect our genetic legacy.” In the overwhelming majority of mammalian species, a bundle of joy is exclusively Mom’s to lug around. Feeling the joy helps her bear the weight.

From jaguars to giraffes, most mammal dads have nothing whatsoever to do with their offspring. As much as we human moms justifiably lament bad or absent fathers, maybe we ought to be thanking our lucky stars that we’re part of the measly 5 percent of mammal species in which dads chip in any care at all.



I confess that all of this chilly biological lingo sounds a bit outrageous to a privileged modern woman like myself, serving beside a patient and unflinching partner who is arguably the superior parent—a celebrated lunch-box chef whose diaper-changing arts border on origami. By nature, my husband is attuned to the plight of helpless creatures: he’s always worrying, for instance, whether our kids’ hamster, Clementine, has eaten enough fresh broccoli lately. Before we reproduced, I always took for granted that he and I were more or less evenly matched when it came to caregiving, and I wouldn’t have been surprised if he even outdid me in one of those shrieking-baby “battle of the sexes” experiments. As a brand-new father, he was so jittery piloting our little trio home from the hospital that he got one of the only speeding tickets of his life. He shed tears at day-care graduation. He’s the epitome of an involved dad.

He’s far from alone. Modern fathers have clearly picked up plenty of the tricks of the parenting trade, with a record two million American stay-at-home dads today. There are more single fathers than ever, and dads are spending an average of more than seven hours per week with their kids, three times as much as in 1965. In the most competitive corners of our culture, elite paternal strategy seems to have shifted to a mom-like focus on showering resources onto just a couple of offspring.

If I can drag us back into the Stone Age, though, it’s likely that even from the early days of Homo sapiens there were advantages to having a resident caveman around to keep an eye on the kids, not to mention bludgeon saber-toothed tigers, while you stirred that just-invented fire. Almost certainly those early dads did sometimes pitch in with the prolonged and vexatious task of raising a human child. Involved fatherhood actually caught on, and flourished, long before women began agitating for it—becoming hardwired into dad brains in measurable but distinct ways.

Obviously, mammalian fathers don’t undergo pregnancy and labor. (“Why do men feel more attractive after childbirth?” one study mused. Hmm, go figure.) Nor do they lactate. (Well, a couple of kinds of weirdo daddy fruit bats do—although that’s more likely due to something funky in their diets rather than to any sort of simmering Mr. Mom ambition.)

But a few special types of mammal dads, humans included, may experience hormonal changes upon the arrival of their young.

New fathers’ testosterone levels, for instance, oftentimes plummet, the chemical drop possibly explaining “sympathetic pregnancy,” or couvade syndrome, in which some unusually devoted dads gain their own little Buddha bellies. For somewhat less clear reasons, dads-to-be often grow beards, and in some South Pacific cultures they may even theatrically take to bed for the duration of the pregnancy, complaining of aching backs. New dads can experience a form of postpartum depression—though it’s far less common than in mothers.

In baby-cue experiments, new dads are quantifiably more reactive to infant cues than childless men are, and they may find baby odors to be unusually beguiling. Some studies have spotted similar neural patterns in mothers and fathers interacting with their infants and—look away, dads!—men with the most robust activity had the lowest testicular volume to begin with. Resident dads can match even moms when it comes to recognizing a particular kid’s cry.

All these documented changes, though, are still “nothing like what you would see in a woman,” says Joe Lonstein, a maternal behavior researcher at Michigan State University. “The magnitude that you see in a mother is nothing like you see in any person at any other time.”

More on the substance of those radical mom changes in just a minute. For now, let’s simply note that the clever algorithm designed to pick out mom brains can’t spot the dads. Fathers’ neural anatomy isn’t so trademarked. There aren’t always the same predictable patterns in dads’ revised brain structures, or the same reliable gray matter flux.

And while it’s true that as parents my husband and I are a lot alike—sharing values and schedules and discipline strategies and a mutual inability to cut last year’s Christmas tree twine off the minivan roof—I think we’d both agree that I changed more.

A famous pie chart from the 1980s illustrates this feeling. A year and a half after their kids were born, dads reported that fatherhood accounted for roughly 27 percent of their identity. For moms, though, it was 55 percent—such a big slice of the identity pie that it looked like a gaping Pac-Man mouth, ready to gobble up the “partner” slice and the “career” slice and the rest of the woman’s former self.

You might think this is just cultural expectations at work. But before giving birth, the women themselves expected that motherhood would account for only 16 percent of their personal pies—a striking mismatch between anticipation and reality. Future dads estimated 17 percent, which was at least within hailing distance of the truth.



Just as childless men and women react differently to babies’ signals, moms’ and dads’ responses often diverge, too. Overall, mothers remain more sensitized to their child’s emotions. When a child weeps, deeply situated brain zones related to pain and emotion light up in moms but not in dads. It takes somewhat more urgent-sounding cries to rouse a father, which may help explain why new moms get forty-five minutes less sleep per night than dads. (On average, that is: the gulf can yawn much wider on any given night, believe me.)

In some studies, researchers played the whimpers of babies hungry for food, and the howls of babies who had just been circumcised. Naturally, dads snapped to attention for the circumcision screams. But moms were overall better at telling the difference between the cry types and responding to both. As a rule, mothers react to infant emotions more viscerally, giving the most extreme ratings to intense unhappiness. We also have a better memory for babies’ smiles, suggesting that they are extra rewarding to us.

Moms think about our babies twice as often as dads do. We speak to them far more, too. In fact, it’s not entirely clear that “fatherese” exists. In one study, researchers plopped audio recorders in preschoolers’ shirt pockets, then listened through more than 150 hours of their inane jabbering. When parents addressed the kids, the moms’ pitch soared up 40 hertz: classic motherese. But the dads did not sound squeaky in the least.

These differences may lessen over time. Dads do seem to bond with their children more deeply later in childhood, with paternal interest mounting a year or so after birth when their kid is a tossable toddler as opposed to a still-furled waif. My husband was always a bit baffled by our newborns. “She looks like a rolled-up pair of socks,” he said once, of a tiny swaddled daughter. Another time: “She looks likes a puppet from Mister Rogers’ Neighborhood.”

But even with older children, mom-dad distinctions surface in the most mundane settings, like swim lessons, where mothers are apt to hold their one-year-olds facing them, so they can keep their eyes romantically locked together, while dads point the kids away. Moms who work outside the home are more likely than dads to take time off for kids’ sick days. We tend to soothe and hold, while dads often bounce and throw, pedal legs and tickle bellies, issuing more distracting noises (I can confirm that one) and encouraging risk-taking, a tendency quantified by a rather harrowing-sounding study technique that involves putting toys at the top of a staircase and watching (perhaps from in between your own fingers) what happens next.

These amusing minor daily differences may hint at more extreme life-or-death divides in parents’ priorities. Some economists have argued that giving aid money to mothers instead of fathers maximizes child welfare, presumably because moms are more disposed to care for children. In one experiment in rural Tanzania, in which parents were offered a choice of three gifts—children’s shoes, cash, or sugar—diligent mothers more often scooped up the children’s shoes, while dads preferred cash or sugar.



Above all, the emergence of a paternal instinct—a core pro-baby motive akin to a maternal instinct, albeit buried more deeply and slower to develop in males, and involving a somewhat different behavioral repertoire—seems to depend on the amount of exposure that a man has to the mother of his child and, later, to the child itself. How this works is still something of a mystery, although smell may have something to do with it. A recent study of ninety-one men conducted by researchers at Newcastle University suggested that after inhaling the body odors of pregnant women in an experimental setting, male subjects stared significantly longer at baby pictures.

Simple practice is probably also in play. Like moms, human fathers are flexible, smart, and motivated: what’s more, their brains grow with what they know. Just as London cabdrivers have enhanced mental anatomy for navigation, and bird-watchers’ brains have highly trained circuits for facial recognition, dad brains and their behavior might change if they were only allowed mom-like experience—which our culture’s expectations may sometimes deny them.

For instance, one study showed that those fathers who take substantial paternity leave and put in the early hours alongside new moms are more likely to consistently undertake tasks like diapering and bathing nine months after the baby is born. (Let’s not discount the power of guilt trips in these dynamics, by the way. A rodent study revealed that mice moms must ultrasonically squeak at mice dads in order to get them to pitch in with childcare.)

But whatever the mechanism, a key difference between biological moms and dads is this: new moms are hormonally primed to seek out experience with infants, while new dads must have those experiences in order to get their hormones rolling. Men don’t metamorphose into instinctive fathers after a one-night stand if they never have contact with the woman again—the way the woman will (if impregnated) automatically change into a mother. Fatherhood is a far more elective process. To become a father, the first thing a guy has to do is stick around, and many don’t.

The differences in human male behavior around the world, of course, are as varied as human culture itself. But still, almost everywhere, dads are poised to pivot depending on local circumstances, always with a finger to the wind, while ride-or-die moms are more prone to stay the course.

Several environmental variables can help predict a human dad’s likelihood of lingering. They include the harshness of the setting: in rough conditions where it takes two to tan a deer hide (or perhaps to scrape together a down payment), dads are more likely to remain. On the other hand, dads are more prone to jump ship in areas with lots of infectious disease, perhaps because their presence isn’t necessarily protective against germs, and if kids are sick or dying they would do well to plant more progeny elsewhere. (When reporters returned to check on Zika-affected mothers and their babies a year after the epidemic hit Brazil, almost all had been ditched by their sexual partners.)

A society’s means of subsistence also shapes fathering patterns. In hunter-gatherer cultures where human fare is meat-heavy and big-game hunting is a must, paternal involvement may be more pronounced. Take the dad-friendly Inuit, whose traditional diet, nearly 100 percent animal flesh, requires the slaying of whales and other formidable creatures. By contrast, temperate farming cultures lift the upper limits on how many kids a man can sire, lowering his average fatherly involvement.

The certainty of paternity also matters—rates of cuckoldry hover at around just 3 percent in modern Western cultures, but have ranged to 10 percent or higher at other times and places. The current record belongs to Namibia’s Himba tribe, where a 2020 DNA analysis found that nearly 50 percent of a man’s supposed children are sired by somebody else.

One fascinating study showed that the rare area of infant-reading where dads on average outperform moms is “child facial resemblance detection.” In other words, males are more skilled at noticing whether a child looks like them—and are presumably prepared to decamp if the chip is off some other old block.



But even in ideal milieus for male involvement, parenthood rarely becomes truly equitable.

By now my husband and I have raised children in a variety of locales. My daughters were born in densely urban Washington, DC. Then we got the bright idea to bring them up on a farm, so we were living on a multi-acre spread in my rural Connecticut hometown when my son came along. After that plan went up in flames, we and our three pipsqueaks fled to a leafy neighborhood in the nearby college town of New Haven.

Our present street, I’ve come to believe, is a perfectly calibrated microenvironment for dads, with a high degree of paternity certainty, low rates of disease, a monogamy-oriented culture, and a harsh environment for offspring (at least when it comes to college admissions).

But you really never know.

I’m guessing that most of my neighbors, many of whom are professors, would profess that childcare burdens should be equal. Yet academics who (perhaps traitorously) study their own kind have discovered that only 12 percent of tenure-track men take paternity leave compared to 67 percent of tenure-track women. (Maybe this begins to explain why, throughout academia, married fathers have the best chance of getting tenure, while married mothers of kids six years old and younger have the worst.) In another study, academics with children under age two “said they believe that husbands and wives should share childcare equally, but almost none did so,” the shocked-sounding authors disclosed. The female professors performed more of virtually all twenty-five inventoried childcare chores.

Again, it doesn’t always happen this way. Preliminary work on gay dads is especially interesting: in Israeli research on dual-father households, the gay dads’ brains and overall physiology more closely resembled maternal patterns than did the brains of heterosexual fathers. With no female caregiver around to hog the baby, perhaps these men are extra-steeped in infant stimuli, with minds to match.

At the same time, though, many men are clearly disinclined to seek out this mom-like intimacy, or sometimes any relationship at all. As father-friendly as some corners of our culture have become, there are more American children than ever in fatherless homes. Twenty-seven percent of kids live apart from their biological dads now, and more than half will reside at some point with an unmarried mother before the age of eighteen. America has the highest rate of single-mother-headed households in the world. Also, the oft-touted free time that American dads are now spending with their progeny sometimes reflects unemployment, disability, or reduced working hours rather than a burning desire to stay at home and play patty-cake.

Even the valiant single fathers, nearly unheard of before Full House hit the air, don’t fare so well once scientists get to scrutinizing them. A recent study of Canadian single dads showed that they suffer from staggeringly high rates of heart attacks and cancer and are three times more likely to die than single moms in the same straits, suggesting that this unfamiliar role may be highly stressful.

“Men have so many other concerns that their children are often of secondary importance,” writes anthropologist Wenda Trevathan, summing up the global anthropology literature. In “the vast majority” of human cultures, another scholar notes, moms and other females provide more care for infants than dads do. (I’m tempted to up the ante and say “all” cultures, but for a 2017 finding that Finnish dads spend eight minutes more with their kids per day. Those were school-aged kids, though, not needy babies.) This pattern holds true even for anthropologists’ favorite pro-dad peoples like the Aka of Central Africa, where fathers hold kids for 57 minutes per day—which is indeed substantial, but nothing compared to mothers’ 490 minutes.

Until very recently, some of my mom friends would have shot down the idea of this kind of “naturally” lopsided parenting setup, since our culture and clever career choices had always shielded us. But then Covid-19 came along, throwing moms and dads alike back into the home and into a kind of back-to-the-1950s time warp—and suddenly, whaddaya know, working mothers in the highest professional echelons were shouldering the new childcare burdens, and moms across the country were slashing their hours and forfeiting three times as many jobs as dads.

Among the primates, humanity’s branch of close animal relatives, there are a couple of outlier species, most notably titi monkeys, where dads trump moms as central caregivers, holding the baby most of the time, to the extent that the infant actually prefers the father’s arms. (For what it’s worth, the titi dad still seems fairly indifferent to the infant, preferring in his spare time to entwine tails with his lifelong mate.)

But these exceptions evolved in a very specific environment: titi monkeys live precariously high in the jungle canopies of South America. Supplying gallons of breast milk and hurling herself from towering treetop to treetop with a baby in tow, a sky-dwelling titi mom would likely be doomed to starvation if abandoned by her mate.

I have wondered if my husband might have a few drops of titi blood in him. Sometimes my kids call out for him in the night, instead of me, and if we had tails, then on certain days maybe they’d rather twine theirs with his.

In reality, though, people are more closely related to ground-dwelling African primates like rhesus monkeys, who—in lockstep with most mammals—grow up with anonymous fathers. And as welcome as human paternal presence and activity may be, as indebted as we may feel for our mates’ grilled-cheese slinging and stroller patrols, that’s all gravy in the evolutionist’s cold-eyed view, where what matters at the end of the day is who dies and who survives. For humans across cultures, according to scientists who’ve run the numbers, the presence of a nearby grandma seems to be more of a boon to a child’s survival than a dad is. Some go further, contending that dads are essentially irrelevant to child survival.

Deep down, maybe even the most ostentatiously enlightened men suspect this. As a Christmas gift, I subscribed my husband to a magazine crafted for the eager-beaver race of flannel-clad ur-dads, who are adventurous yet devoted, heavily bearded yet soul-baring, and invariably play guitar. It was called Kindling Quarterly, and it featured articles on rock star dads and “Traveling Istanbul with a Baby.”

It folded after six issues.



So as transformative as it can sometimes be, the paternal experience remains highly optional. And yet fickle and flighty human fathers do have one rock-steady part to play in parenthood.

They are essential to the manufacture of mothers.

Even if they’re back on Bumble the day after conception, fathers are still driving the chemical process that induces a woman to surrender her body to his unborn child and then fall hook, line, and sinker for the kid. Dads, or at least dad genes, are a veiled force behind the maternal transformation. This weird and hidden drama plays out in a human organ that is not only often overlooked, but frequently tossed in the garbage: the placenta.

It’s been a slithery downhill slide for the placenta since Egyptian days, when the pharaoh seems to have publicly paraded his beside him, brandished on a tall staff. The Egyptians believed that it was the seat of the soul, and it turns out that they weren’t too far off.

The placenta isn’t just a vital, if short-lived, fetal appendage through which the baby eats, poops, and breathes. It’s also the sorcerer behind key maternal hormonal changes, supplying some of the main ingredients that make a mother.

Yet in all the new-mommy propaganda littering the waiting room of my own ob-gyn’s office, this alchemist of pregnancy is conspicuously missing. Placenta science is a backwater even in the generally neglected field of mom studies, though for admittedly legit reasons: in animals the placenta is a maddeningly difficult organ to study. It’s often consumed, frequently in the dead of night when mammals give birth, like the beastly equivalent of a bottle of delivery-room bubbly. One placenta biologist described how she obtains her samples from hungry new monkey mothers: she barters with marshmallows, which are apparently the only more delectable delicacy.

Physician and research scientist Harvey Kliman of Yale University has been on the cutting edge—and the goopy placenta does have edges, if you know where to look—of placenta research for nearly four decades. He’s also an amateur photographer. Some of his favorite placenta portraits, mostly microscopic close-ups of the tissue that look very much like abstract art, decorate the walls of his New Haven office, just a couple of miles from my home. There’s also a spiraling mobile of paper cranes in one corner—or perhaps, given his profession, they are storks.

On his desk sits a kind of steampunk sculpture consisting of several light bulbs, a microscope, and a plastic human skull riveted to a wooden box. This is Kliman’s “ideas chest.” When in need of creative inspiration, he twists the knob of the brightest Edison bulb all the way up.

“Men can’t create life, so we have to create something,” he says.

What men create are placentas.

Kliman shows me a family picture from the wedding of one of his identical twin daughters before deftly toggling on a computer screen to a snapshot of their identical twin placenta. “This is Rachael and Michelle right here.” He beams.

While nobody paraded with a pharaoh’s staff, Kliman did preserve his twins’ placenta for three years, until someone in his lab accidentally cleaned out the storage cabinet. And why shouldn’t he? It is his handiwork. Kliman’s wife made the daughters, but the double-decker placenta is his own.

“Most people think it’s the mom’s placenta that she makes to feed the baby,” he says. “Nothing could be more wrong.”

A famous series of experiments from the 1980s helps explain why. Scientists long assumed that mother and father each contribute half of a baby’s genes, going Dutch on every trait. Since the placenta is an external organ of the fetus, with identical DNA, the same rules ought to apply.

Yet they don’t. Combining two sets of a mother’s genes in a manipulated mouse egg, stunned geneticists watched the egg develop into a nearly complete fetus with a puny placenta.

Doubled dad genes, on the other hand, yielded a stunted fetus. The placenta, however, was extraordinarily large and in the rubbery pink of health. (This mix-up sometimes happens naturally in humans, if sperm multiply inside of an egg without a nucleus, resulting in a “molar pregnancy” that’s just a huge placenta, resembling a ghastly crimson cluster of grapes.)

And so the unsung placenta first clued scientists in to the intriguing phenomenon of imprinted genes. Mom and Dad do indeed split most traits—like, say, earlobe shape—fifty-fifty, each chipping in one copy of a gene. In less than 1 percent of our genetic code, though, one parent’s contribution is muted and the other parent “imprints,” controlling the chemical messaging.

While imprinting does happen elsewhere in the body, animal models suggest that unusual numbers of imprinted genes are active in the placenta—and most of them are father-driven. The organ’s short life might allow for such extreme genetic experiments. It has to survive for only nine or ten months, while the kidneys or the pancreas must endure roughly a hundred times longer.

Biologists see genomic imprinting in the placenta as an invisible shoving match between mother and father. Perhaps you think of your partner as a comrade-in-arms, the guy who cowers under the covers with you, bracing for the first fateful snuffle from the baby monitor. But as some evolutionary biologists conceive of conception, you two started out on opposite teams, locked in mortal combat in your belly.

This “womb as Thunderdome” idea caught on with me a little more quickly than you might imagine, given my husband’s amicable nature. Way back in college, he showed up forty-five minutes early to pick me up for our first date, his roommates having tricked him by setting his watch ahead while he was in the shower. All that awkward extra time allowed me the chance to study this strange man from my English seminar more closely in the harsh overhead dorm-room light. I took a good, hard look at the face beneath his beard (which, for the record, he sprouted not in the course of sympathetic pregnancy, but in mourning for another woman in our class who’d spurned him).

I knew that face. “It’s you,” I said.

It turned out that we’d been paired up once years before, in a statewide high school debate tournament. I’d never forgotten the insufferable matching sweater vests that he and his debate partner wore, especially because they won—although I did beat my future spouse in speaking points, not that anyone is still keeping score. Our teams ultimately faced off a second time at the altar, where my husband’s partner was his best man, and mine—my best friend Emily, of course—was my maid of honor.

As swimmingly as my husband and I later got along, this adversarial aspect of our relationship sometimes resurfaced, like when we debated how soon we ought to have children. I was on board with the idea in principle—kids were on my bucket list, for sure—but in practice I preferred to delay as long as possible, mostly because I enjoyed drinking beer with my Ethiopian food and eating mountains of raw cookie dough potentially full of fetus-frying bacteria, and because I’d handled enough diapers in my babysitting days not to take the matter lightly.

“Do you know what’s in diapers?” I hissed during one skirmish in a Mexican restaurant, a few margaritas in. “Poop is in diapers!”

I plunged a fork into the dark brown mole sauce drowning my enchiladas.

Eventually he won—or, as I’d prefer to frame it, I gracefully conceded the point, in large part because I’d misjudged the nature of the maternal instinct. Other than sacrificing ten months’ worth of cocktails, of course motherhood would be easy for me. Everybody did it, and I wasn’t just anybody—heck, I’d even ended up the state debate champion, although my husband would argue that’s because he jettisoned the debate team for the high school newspaper. How hard could it really be?

So I determined at last to humor my poor husband, to let him have his timeline and to give motherhood an early whirl. (Obviously I hadn’t seen that pie chart yet.)

But, as placenta science suggests, the truly titanic clashes between us were just beginning.



Since I’ve never actually seen this squishy architect of my destiny, all three of my husband’s placentas having been whisked away behind the prim curtain of the C-section surgery room, Kliman arranges for me to observe a fresh one in the lab.

The still-warm placenta splayed on the countertop looks loosey-goosey and collapsed, like a scarlet omelet, or the stranded red jellyfish my kids poke at on the beach. But it is actually the most surprising structure of any mammalian organ, coming in an array of outlandish layouts.

For all their fur and other frills, mammals are mostly the same inside. A hippo’s liver is much like a jumbo human liver, and a gerbil’s stomach is basically ours in miniature. The placenta, though, is a shape-shifter. Some species’ placentas look like rubber bands, and others like padded rooms, or threadbare sheets draped over lumpy furniture. In the uterus, ours has been said to resemble a yarmulke.

Some scientists think that, like imprinting itself, this extraordinary variety might be more evidence that the organ is a war zone, where mother and father are always striking back against each other, redrawing the map. Love is indeed a battlefield.

The lady—like, say, me—with the newly fertilized egg twirling around in her innards isn’t a doting mother quite yet. Far from it. Her immune system is trying to protect her bodily reserves and may even be trying to put the kibosh on the whole pregnancy. Technically speaking, “having a pregnancy is a big, big problem for a woman,” Kliman explains. It’s risky and nutritionally expensive, and the female body’s first answer is resistance: only a fraction of all pregnancies make it to term, in large part because the maternal immune system tries every trick in the book to attack the placenta in the first few weeks.

Meanwhile, the father—whether he’s sitting beside you rewatching Game of Thrones for the fourth time, or already decamped for Kokomo—is fighting for the pregnancy via his imprinted avatar, the placenta.

It’s messy but mighty, Kliman explains, expertly flipping the omelet, a blood clot dangling from his gloved thumb. The maternal side of the placenta, where it attaches to the uterine lining, is a hot mess, but the fetal side looks smooth, collected, and alien. “No matter how hard you twist this, you cannot compress the vessels,” he says, yanking the umbilical cord. Thick as the docking rope on a sailboat, it disappears into the placenta’s center.

I’d always thought of the cord as a lifeline that I’d flung out to my babies, but it’s the exact opposite. The whole placenta is like a grappling hook swung overhead and cast into the body of the mother. It branches into smaller and smaller hooks, or blood vessels, all designed to draw nutrition from the mom into the fetus. A mature human placenta has more than thirty miles of surface area.

Though it’s also called the “afterbirth,” the placenta starts to form extremely early, at just five days’ gestation, peeling off from the outside of the barely there fetal clump called the “blastocyst.” And almost immediately, this dad-driven faction of cells embarks on a coup d’état.

Normally the pituitary gland, deep in a woman’s brain, sends signals to her ovaries to produce progesterone. (When the progesterone drip stops every month, her period arrives.) But in the very first days of pregnancy, the placenta bypasses the woman’s brain and takes the reins, messaging her ovaries directly for more and more progesterone, so that her pregnancy-preventing period never comes.

“The placenta says, ‘You know what, let’s do it my way,’ ” Kliman says, doing his best placental impersonation. “ ‘We can remove your head and still be fine.’ ”

Other maternal body parts go on the chopping block, too. Even your ovaries become irrelevant after about nine weeks or so, since by now the placenta has taken matters into its own “fingers” (that’s how Kliman describes the organ’s weedy internal structure, reaching deep into the woman). The placenta starts brewing up bootlegged progesterone in its own tissue, and components of estrogen, too, so that your ovaries can be surgically removed and the pregnancy will continue on its merry way.

“It’s kind of like when the space shuttle goes up from Cape Canaveral and about ten seconds into the air everything is taken over by Houston,” Kliman tells me. “The placenta is Houston. The pregnancy, through the placenta, takes over all operating systems of the mother.”

Meanwhile, the placenta ratchets up a mom’s appetite and thirst, even as placental hormones make it harder for her to access her own blood sugar. Three pregnancies’ worth of pad thai had, unbeknownst to me, bypassed my own liver to feed my husband’s placentas. Placental hormones also ready the breasts for nursing, prepping for a future when the baby’s nutrition will be delivered via milk instead of blood.

All of this baby-mama drama arises, in part, from one of those lingering difficulties with internal gestation, which is that a mammalian father never really knows for certain if a child is his. So, rather than provision the child from the outside at great personal expense, he has evolved ways to press his claims from within.

And because a man can’t be confident that he’ll ever have a shot at another kid with you, it’s also in his biological best interests to ransack your carcass for all it’s worth this time around and extract the biggest, healthiest brat possible. Despite his kind, twinkly eyes and habit of bringing home your favorite grain bowl unbidden, his genes want to take you to the cleaners.

Under a microscope, Kliman shows me a piece of a woman’s uterine lining that, to the naked eye, looks like a slice of fine prosciutto. With a ghostly white arrow he shows how certain placental cells—“They’re very aggressive,” he says—actually leave the placenta proper and migrate into the tissue of the mother, where they attack her arteries like starved wolves.

Setting sail a few weeks into pregnancy, these invasive cell bodies, which look like tiny black polka dots in the pretty pink paisley of the mother’s tissue, remind me of the thousand ships that the Greeks sent after Helen. There are far more than a thousand, though. Hundreds of millions of placental cells surge into the flesh of each pregnant mother. And they use military-style tactics that even Agamemnon might admire.

Once they’ve got the mother’s juicy little artery surrounded, they assault its wall and—in a process that may sound all too familiar to mothers—turn its taut muscle into pink mush, a first step in commandeering the mom’s blood supply.

The artery weakens, then widens: once almost invisible to the naked eye, it becomes a gusher as wide as a dime. What began as a tight little stream is now a roomy, and very much man-made, Panama Canal, carrying the mother’s blood from the uterus through the placenta to the fetus.

Normally, about 5 percent of a woman’s blood flows into the uterus. By late pregnancy, thanks to placental tampering, it’s more like 25 percent—an ocean of blood to feed a developing child whose own total blood volume is less than a small bottle of Poland Springs.

Fascinatingly, humans may have the most aggressive placentas of any mammal. Our placentas launch greater numbers of invasive cells even than the placentas of other primates, with the possible exceptions being chimpanzees and gorillas, our closest great ape kin. This suggests that our vampiric placenta may be necessary to nourish humanity’s other distinctive organ.

“The placenta has been hugely central in the development of the human brain,” says Julienne Rutherford, a placenta researcher (the one who traffics in marshmallows) at the University of Illinois. “The brain is a very expensive, demanding organ, and where is the energy coming from? There has to be some kind of energetic shift, and a combination of placental invasiveness and placental surface area explains the energy that is coming in.”

All the extra blood flow also likely explains why postpartum hemorrhages plague human women. Mostly unknown in other mammals, hemorrhage impacts roughly 10 percent of our births and is the leading cause of maternal death worldwide—still claiming 125,000 women per year (even as blood transfusions save many more in our medically advanced era), collateral damage in the dad’s wholly unconscious yet ruthless campaign to make his offspring feel right at home.

Kliman shows me one last slide, on which another mother’s rosy uterine tissue appears to disintegrate into chaos. I’m not sure what I’m seeing. This, he says, is an example of “placenta percreta,” where the mother cannot bring her lover’s siege to a stalemate. Left to its own devices, the placenta grows all the way through the uterus and sometimes even into neighboring organs, such as the bladder.

“I’ve seen a lot of these cases,” says Kliman, growing uncharacteristically somber. Now I know that we are inspecting a fragment of a dead woman.



The placenta doesn’t just siphon away nutrients to grow big brawny brains for some random guy’s spawn, co-opting our uteruses, breasts, and blood vessels. It also procures love for the father’s helpless descendants.

It wants our brains, too.

The mechanics of how the placenta’s hormonal tsunami prepares women’s minds for childcare are complicated and still poorly understood, although progesterone, estrogen, and other hormones are well-established players in the process. Yet however the magic happens, scientists suspect that the imprinted dad genes are driven to maximize maternal care.

A British lab recently published an unnerving paper about how the placenta might reach its gooey fingers all the way up into our minds. Rosalind John of Cardiff University and her team focused on a gene called PHLDA2, which normally limits the amount of hormones the placenta can produce, acting as an important check on paternal power. Using genetically manipulated mouse offspring, the researchers wanted to see what would happen if they shut down the mom’s copy of the gene so that the hormonal tariff was lifted and the dad gene’s motives, so to speak, were exposed—letting the placenta churn out all the lovey-dovey chemicals it liked.

The extra placental hormones spewed into the mother mouse’s system, suffusing her brain. And after the mouse babies were born, sure enough, the high-hormone moms spent extra time nursing and grooming their newborns. The researchers were even able to pinpoint changes in two brain regions key for maternal care. Just amping up placental hormones, and by extension paternal influence, enhanced moms’ behavior.

John thinks these findings may be one key to the disorienting shift to intense maternal devotion.

“If someone woke you up at four o’clock in the morning, crying and screaming and covered in poo, you would not be happy under normal circumstances,” John says. “But somehow a new mother says, ‘Oh, look, you are awake, and I will take care of you.’ ”

In fairness, the new mother isn’t precisely happy. But she is willing, for reasons that begin with the placenta, and the nutritional, immunological, and behavioral overthrow inside the woman that the father’s genes help unleash.

In a sense, in fathering a baby, the dad also fathers the child’s mom.



It all sounds a bit like Stockholm syndrome. Having been immunologically hijacked and nutritionally abused, mothers are somehow browbeaten into adoring their new babies—and in certain cases, into demanding to have more.

For after the birth of our first, my husband found that the tables were permanently turned: in our discussions of future children, he was suddenly the one urging caution, which I was now more than ready to throw to the wind in pursuit of the next cutie-pie. If dads do indeed make moms, he had created a momster.

But paternal prisoner-taking isn’t the only way that moms are made. The placenta and its hormones are evicted from our bodies at birth, so their temporary presence can’t sufficiently explain the lifelong transformation we undergo, the maternal fallout that only seems to increase with time.

Our own systems are at work here. Moms also make ourselves.




Chapter 3 THE WHOLE SHEBANG The Maternal Chemistry Kit

EVEN TODDLERS grasp that moms are distinct from other people. “You’re not a maiden,” my three-year-old son declares as we read fairy tales together on the couch. “You’re a mama.” My goofy smile back down at him is no doubt as damning as any brain scan.

Observing differences between moms and dads, and moms and pretty much everybody else, is relatively easy—on the outside, that is. (It’s readily apparent whose hair has been styled with spit-up, for instance.) What’s harder to grasp is how a female mammal—Sheep 513, my little sister, or me—transforms from maiden to mama on the inside, at a cellular level.

Hard to grasp, and—fair warning—hard to convey. I’ve recently bragged to you that before having kids I’d succeeded at most things I’d tried, but perhaps that’s because I never tried to be a neuroscientist. This stuff is really challenging, even for those whose brains have not been impaired by successive childbirths. So what follows is just a glimpse of how scientists ask and answer questions about mom brains’ inner workings, not a definitive account.

Still, this peek is worth moms’ while, for what feels like a change of heart is actually a change of brain. Neurochemicals, and the genes that code for them, influence our actions at the playdate or the parent-teacher conference. They drive disastrous maternal health problems like postpartum depression and other perinatal mood disorders, which—as many of us have learned the hard way—doctors don’t really comprehend on a chemical or personal level, making these conditions tough to treat even as they are on the rise. That’s in large part because we don’t yet fully fathom the healthy maternal brain and how it ought to function when everything is working right. To understand ourselves, it’s vital that we learn the rough outlines of how, on a microscopic level, mom minds are made up.

There do seem to be a few secret ingredients involved. Since the 1970s, scientists have known how to concoct a mouse mother on short notice, without a father or his placenta or any of the other sloppy hassles of pregnancy. Give the virgin rat a simple injection in the lab, and she begins to act like a mom, snuggling babies instead of consuming them.

What is this special sauce, or fateful potion, inside the syringe?

The injections, it turns out, contained a very simple substance: another mother rat’s blood. Yet decades later, scientists are still trying to understand the precise chemicals that bring a mom to life.



It looks like the researchers at the NYU Grossman School of Medicine are contacting space aliens instead of studying mothers. Amid swirls of wires in one corner of the enormous lab, a beaker of crystal-clear liquid—a homemade version of cerebrospinal fluid—bubbles above a high-powered microscope. Tiny glass pipettes chill nearby in a purple ice bucket.

Postdoctoral fellow Soomin Song uses tweezers to lift what looks like a large white snowflake from a glass full of flurries.

It’s a sliver of brain, drained of blood. About fifteen minutes ago the whole brain was inside a female mouse—though not a mother.

She was literally a sacrificial virgin.

“Her brain is actually still alive,” Song says as he works hard to keep it that way, bathing it in the faux cerebrospinal fluid, and keeping it at a mousy temperature of about 95 degrees. He wants to make sure some neurons are still functional so that we can “spy” on them.

“We are essentially trying to listen in on the maternal brain,” lead researcher Robert Froemke had informed me a few minutes earlier. “We break it down into parts to figure out how it works.”

The part of the mouse brain that his researchers are zeroed in on is the auditory cortex, which processes sounds, and some very special sounds in particular: “We are trying to examine the low-level brain circuits that respond to the acoustic structures of baby cries.”

Ultrasonic mouse pup distress calls, which mice babies most often make when they get cold, are like nails on a chalkboard to virgin mice. That’s part of why they shun babies. But the exact same noise is a siren song for mouse mothers, luring them like ships onto rocks. The moms prefer the pups’ sorrowful keening even to the sound of music. So what makes the mother hear so differently?

Song slides the virgin’s brain sliver under the microscope. He zooms in on the part that contains the mouse’s hearing zone, peering first at four times magnification, then at forty times. Seen this close, the landscape of the virgin’s brain is reminiscent of a vast and rolling gray desert. Song soon spots one of the so-called pyramidal neurons he’s seeking.

“There’s our neuron right there,” he says, manipulating the microscope’s joystick with telling dexterity. (“I’ve spent many a quarter in the arcade,” he admits.) Approaching the target brain cell with a near-invisible glass pipette, he prepares to perform a technique called “whole-cell recording.” It’s sometimes jokingly known as “kissing” the neuron. “I’m literally going to be smooching it,” Song informs me. He puts his mouth on the end of a long tube and sucks, creating pressure until a dimple forms on the cell’s surface beneath our probe. As he sucks, there are even a few audible smooching noises, of the type overheard as I plant a wet one (or ten) on my son’s pillowy cheeks before he can wriggle free.

After accidentally exploding the first neuron, he swiftly gets a lock on the next, embedding the glass pipette just under the membrane so he can tap into what’s happening within.

The goal is to measure this single brain cell’s reaction when it is stimulated. Now Song zaps the entire brain slice with electricity. This stimulus mimics something very important: the real-life electrical impulses of a bereft pup’s cry. The pipette suctioned to the cell functions as a tiny electrode, taking readings. On a nearby computer screen, we watch the lone virginal neuron respond on a tracing, like a heart monitor. It spits out a series of little spikes, its own electrical signals.

Song will repeat this process almost endlessly, comparing readings from dozens of virgin brain cells with readings from dozens of mom-brain cells, looking for variations in the neurons’ reaction to the baby-cry stimulus.

Typically, mom neurons fire while the virgins’ fizzle. This means that the moms’ cells are somehow more responsive, with spikier readings.

It’s like the story of maternal sensitization on a single-cell level.



One key sensitizer—or secret mom ingredient, if you will—that likely helps explain the difference between the neurons of a “maiden” and those of a “mommy” is the hormone oxytocin, which is made in a part of the woman’s brain called the hypothalamus. “Oxytocin” means “swift birth” because it gushes into the bloodstream during labor and delivery—just as the placenta and its estrogen and progesterone are being evicted—and facilitates uterine contractions and milk letdown.

Scientists have recently become captivated by its impact on the brain as well. Sometimes called the “love hormone” or the “trust hormone” in humans (yes, men have oxytocin, too), it is associated with social and romantic bonding, and even with activities like charitable giving. Froemke and others suspect that oxytocin doesn’t just prepare women’s bodies for birth; doubling as a neurotransmitter, it also readies our brains for infant worship. It is likely one of the unseen substances in the rat mothers’ blood that transformed the injected virgin rats in those intriguing laboratory studies from forty years ago.

Froemke’s lab members wanted to see if they could use oxytocin to watch a rodent brain transitioning from virgin to mom in real time. They set up a series of experiments, published in 2015 and now considered classics.

The lead researcher, Bianca Jones Marlin, drew her high-tech tools from the new field of optogenetics. She picked mouse virgins whose DNA had been manipulated to include extra code for brain cells that produce light-sensitive reactions. In this case, a blue light from a laser shining into the mouse’s skull would stimulate a natural oxytocin rush.

Marlin whisked these genetically engineered virgins off to the lab’s own studio-grade sound booth and implanted brain probes to take readings from individual neurons. (It’s like what I did with Soomin Song, only in Marlin’s experiment the brains were still inside the squeaking, breathing mice.) She played pup distress calls, but the virgins remained unmoved. Their brains responded in a typically disinterested manner, with a jaded spike here or there.

Then she blasted the blue light.

Oxytocin flooded the auditory cortex, as it might in childbirth. When she played the pup distress calls, the virgin brains began to perk up, with more reactive spikes. Within three hours, the virgin readings matched those of the moms.

Exposure to oxytocin had somehow sensitized their neurons to the cries.

“That was a pretty amazing thing to see over three hours,” Marlin says. “We replicated the birthing process in a single neuron. The first time it happened I got chills. I got tears in my eyes.”

It turns out that female mice brains are built to sop up this oxytocin gush. Throughout their life spans, both male and female mice have low levels of oxytocin receptors throughout their bodies and brains. But Froemke’s researchers have detected a unique surge in the number of receptors in the left auditory cortex of female mice who have passed through adolescence and are ready for mating (that is, mice that are about twenty days old). While this lab group is laser-focused on this sound-related region, the oxytocin receptor burst likely occurs elsewhere, too, perhaps in areas related to other senses. It seems that some of the special neural equipment to handle the chemical rush of childbirth gets automatically built in.

With live dissection of humans being a definite no-no, much less is known about the natural distribution of oxytocin receptors in our own brains. But the data we have suggests that oxytocin also modulates human maternal behavior, whether we’re howling our way through labor and delivery or, ever so much more appealingly, getting paid to inhale the stuff in the lab.

In several experiments, when childless women snorted jolts of oxytocin into their noses, they, too, had enhanced responses to baby faces and infant cues like crying and laughing, compared to women who’d only sniffed placebos. And after the oxytocin snorting, fMRI scans showed that certain parts of the childless women’s brains involved in feelings such as empathy likewise mirrored the neural activity of mothers’ brains.



But wait a sec. Before anybody gets too excited about this smoking gun—this “mother molecule,” as one scientist described oxytocin to me—you should know that there is another well-regarded laboratory, just down the way and also part of NYU, that studies the transformative maternal effects of an entirely different neurotransmitter: the pleasure chemical dopamine, which, like oxytocin, is produced by the mother’s own body.

Still other labs remain keen on the lingering behavioral impact of progesterone, estrogen, and other by-products of the father’s meddlesome placenta, which throughout pregnancy seem to combine in precise ratios to prime the mother’s mind for the climactic hormonal rush of birth.

And of course there’s prolactin, the breastfeeding hormone, and stress hormones to boot.

Yes, artificial blasts of oxytocin can kick-start maternal behavior in virgin rodents—but so can injectable cocktails concocted from various other maternal molecules. Sure, oxytocin explains why, if a sheep farmer wants a ewe to mother an unrelated lamb, he must often manually perform vago-cervical stimulation on her, faking birth’s “love hormone” surge. (This was another potential task I’d dreaded that night at the sheep barn.)

But of course, then there’s me. I didn’t deliver my kids the old-fashioned way, and I don’t recall any kind of pleasurable oxytocin rush as the surgeons hacked me open. There was no handsy sheep farmer standing by. Yet I still love my kids plenty.

It would seem that rewiring a female rat, let alone the lady ommmmm-ing beside you in baby yoga class, is a pretty complex business. All those neurochemicals piggyback on one another in poorly understood ways. For instance, estrogen enhances oxytocin receptor expression in various parts of the brain. Meanwhile, “oxytocin and the dopamine reward system are separate systems, but they talk to each other,” says Lane Strathearn, who studies maternal behavior at the University of Iowa. “In the brain there are direct connections between oxytocin-producing brain cells and reward centers.”

And once all the neurochemicals together amp up brain activity and start various and sundry brain regions chattering, new connections form and old ones die, and various brain structures begin to physically metamorphose. This malleability is moms’ signature feature. Like so much else in our lives—baby bottles, Barbie dolls—moms’ brains are plastic, too.

These new connections help make canoodling with your scrunchy-faced baby seem just as delicious as the most decadent dessert—when in your previous life you hardly gave babies the time of day. The thoughts and sensations stemming from our newfound purpose persist far into the future, and probably forever, long after the hormonal bonanzas of birth and breastfeeding are distant memories. (If you can even recall them. More on the memory-deleting aspect of the mommy brain later, provided that I remember to tell you.)



So which parts of our brains are changing here? Where, exactly, is the maternal anatomy?

When I first started talking to scientists, I thought that unlocking the secrets of the maternal brain would mean looking for something discrete and self-contained, and maybe even helpfully labeled, like the ladies’ lounge in a department store. I thought finding it would be like the moment in late autumn when the last leaves drop off the backyard trees, and you can finally lay eyes on the exact branch where the bird’s nest is cradled, the source of last summer’s singing.

Of course, in reality the brain is just a football’s worth of squashy tissue. It doesn’t have rooms or alcoves, and to the extent that it resembles a forest, the crucial maternal structure is not sitting pretty on a single backyard branch. It’s the whole raucous jungle.

“No behavior is controlled by a single brain region,” warns neuroscientist Danielle Stolzenberg, of the University of California, Davis. This is not an “X marks the spot” situation. Different groups of scientists have spent careers studying various nooks and crannies.

Rodent-studying scientists, with their many extra tools, have scurried far ahead of the human-centric ones. To the extent that they’ve found a maternal locus of control, or a “central site” of mom behaviors, they often refer to a part of the hypothalamus, way down toward the brain’s core. This is a sensible seat for such an ancient instinct, since the deepest parts of our brains are thought to be similar across the mammal class.

The hypothalamus is “really important for the four F’s,” Stolzenberg says. “Feeding, fleeing, fighting, and… uh, mating.” And at the very front of the hypothalamus sits the “medial preoptic area,” or the mPOA for short.

The mPOA can be stimulated to produce maternal behaviors. Surgically dismantling or anesthetizing it, on the other hand, makes maternal behaviors disappear in rats, to the extent that moms no longer collect their screaming pups. (The animals’ mouths still work fine in these experiments, since the moms remain proficient at gathering up Charleston Chew cubes and other treats. Babies simply no longer seem sweeter than candy to them.)

The mPOA is not some coveted corner office in the brain, complete with brass nameplate. It’s a barely visible cluster of cells—in a female rodent, smaller than the head of a pin. But it receives oodles of sensory inputs from the eyes, nose, and other sensory areas that gather baby-related data from outside the body. For instance, the auditory cortex—the oxytocin-rich mouse brain cranny that Froemke’s lab probes—feeds information into the mPOA.

These many layers of input help explain why the maternal instinct is so robust, as demonstrated in those old experiments in which a mother rat’s senses are eliminated one by one. Disable a mother rat’s nose, and she can still see her babies. Blind her eyes, and she will smell them.

This zone is also rich in its own estrogen and oxytocin receptors that help it detect chemical signals, receptors that seem to naturally multiply—in female rodents, at least—in the forty-eight hours right before birth.

And within the brain itself, the mPOA tosses long nerve fibers, called axons, like lassos hither and yon to network with other important brain clumps. The most important axons tether it to the dopamine-rich ventral tegmental area, a reward center related to motivation. (This key synergy might help explain why we moms stay high on baby scents for months after the first hormonal lift of childbirth fades.) In fact, together these two synced-up areas—the mPOA and the ventral tegmental area—are sometimes called the “maternal circuit.” This packages baby cues together with reward.

But the whole maternal shebang ultimately ropes in many other systems related to pleasure, stress, memory, and practically everything else—and the more these connections fire up, the stronger they grow. The maternal circuit also gets input from the amygdala, hot spot of fear and emotion. The pleasure-centric nucleus accumbens is also in the loop, of course. Nor is the striatum, involved in voluntary movement, left out in the cold. And who could forget the periaqueductal gray?

Although scientists favor gee-whiz circuits and flowcharts to describe the relationships and hierarchies inside our skulls, it’s also something of a jumble in there, like the contents of a mother’s handbag. (“Strangest thing in your mom purse?” one of my favorite mom websites asked recently. Answers included a tutu, an avocado, cat food, a Christmas ornament, and a plastic dragon.) The jumble gets even more complicated when you make the jump from rodent brains to people brains, with our supersized cortexes that can override primitive impulses.

Human mothers are not just giant hairless two-legged rats—although we may feel otherwise on our worst days, scrounging for the last scrap of cheese in the fridge. Not only are our mom brains larger and more complicated, but most inconvenient of all, from science’s perspective, they are far less freely available to slice and dice and centrifuge. So while scientists suspect that a human mother’s hypothalamus is very much in the limelight as well, we can’t even really make out her mPOA on brain readings—it’s too small to see on MRIs, and way too deep down for EEGs to detect. We won’t be able to probe its true importance for maternal care until our tools improve. Meanwhile, human mom-centric scientists are hobbled in other ways, too—for instance, we can’t just up and genetically engineer ourselves to get an oxytocin rush at the blink of a blue light. (Too bad, really.)

Many studies of human pregnant female and maternal brains are forced to focus on larger hunks of the brain, or on layers closer to the surface. And even here, there is a level of ambiguity that leaves the brightest scientists scratching their heads. We don’t truly know which brain bits grow and which shrink. Alongside the previously described and somewhat distressing evidence for the withering of moms’ gray matter, with 7 percent losses in some women, other researchers have found that the maternal brain grows in similar areas. This contradiction is somewhat mystifying to researchers themselves, though it likely has to do with the different methods that various labs use to measure brain volume.

At the moment, scientists do not necessarily agree on the precise nature of human maternal metamorphosis and where it transpires. They are adamant only that change occurs—that mothers are molten creatures.



Meanwhile, creating a mom rat, or the PTA president, doesn’t just involve the hardwiring that female brains are born with or automatically develop as they mature, or the hormonal priming of pregnancy (hail, placenta!) and childbirth.

There’s a third H in our alphabet soup recipe: hands-on experience with the baby, or I suppose paws-on, if you happen to be a rat.

Let’s return to that fateful day, February 7, 2011, the Monday after Super Bowl Sunday, the agonizing space between when I was delivered of my first baby and when I truly met her. For nearly ten months, I’d been plied with various natural hormones and, in those final hours, some fake ones, too—“Pit her”—but was distinctly not reborn. My brain was bobbing about in a type of maternal limbo.

This unnatural, panicky pause between becoming a mother and meeting my baby is painful to recall but also, in retrospect, quite instructive. For it shows me that hormones and neurotransmitters aren’t all-powerful. Sure, they paved the way for the epiphany to come. But that tiny face grimacing up from the isolette? She was the clincher.

This lived revelation may also come as a surprise to scientist mothers, even Bianca Jones Marlin herself, who happened to give birth to her first child amid her oxytocin research.

“I thought I knew a lot about maternal behavior because I had a PhD in maternal behavior,” she tells me. Oxytocin was her whole life. “Then I became a mom.”

She had a natural birth, but shortly afterward was separated from her baby to receive medical treatment and had to give up on breastfeeding, which in nature keeps the oxytocin flowing. But of course her infant remained her everything, even without that particular hormonal flood.

Human motherhood is not just a scripted series of chemical explosions, choreographed like fireworks. It is also a chaotic reality dependent on interactions with an unpredictable other, the baby. At some point in every maternal life span, even for women who’ve given birth naturally and nursed for eons, the chemicals become secondary. A mother still fiercely loves the ten-year-old she hasn’t breastfed since infancy. That’s because our brain connections, the link between attention and reward, become strong enough that they function on their own, no longer dependent on hormonal refreshing. At a certain point mom brains are just, well, mom brains, responding to baby cues without constant chemical prompts and incentives.

And, under certain circumstances, helpless little babies themselves even seem to be a stimulus powerful enough to make moms without hormonal prompting.

We’ve seen how, in our brave stunt doubles the rats, virgins become mothers via special chemical injections that can induce maternal behavior. But scientists have also found that rat mothers can be engineered without any chemical treatment at all, by exposing virgins to rat pups for long periods.

You simply stick a virgin in a cage with a mother and her pups.

During the first seven days, nothing happens. (You have to be very, very careful that she doesn’t eat anybody.) But after about a week in close quarters with the babies, the deep-down systems start to awaken, and the formerly cannibalistic virgin begins to act like a big softy around the pups.

While I’m at the NYU lab, Naomi López Caraballo, another one of Froemke’s graduate students, shows me a virgin mouse whose maternal instinct has been “unmasked” this way.

With latex-gloved fingers, she expertly drops a couple of peanut-sized eight-day-old mouse pups into the cage with a tellingly svelte female who is not a biological mother, but who has been exposed to pups for a week. “Let’s see if she’s up to retrieving,” López Caraballo says.

The deposited pups immediately open their mouths and begin to shudder with the force of their inaudible-to-human-ears distress cries.

Instead of fleeing, the valiant virgin inches closer. (Watching her adorable diligence, I feel a pang of regret about certain snap traps laid in certain kitchen pantries.) She runs her paws gently over the pups’ tiny, shaking bodies, then hustles to fluff up the cotton fibers of her nest, much as how I plump my living room couch pillows prior to playdates. These are maternal behaviors, and although the virgin doesn’t retrieve the pups in my presence, she did in previous trials.

“We don’t know what trains the virgins to retrieve,” López Caraballo says.

One propellant may be the biological mother herself, who—in a seemingly desperate bid for adult help or company—will drag the reluctant virgin into her wretched nest again and again. (I sometimes try to do this with babysitters.)

But the virgins are also increasingly willing participants, their reluctance diminishing with time. The researchers use all kinds of cunning little cameras, ultrasonic microphones, and neural recording equipment to monitor the mice in an effort to isolate the factors shaping their learning process.

If a clear barrier is placed between the learning virgin mouse and the pups, in later trials she will still come to retrieve the pups like a pro. But if that same barrier is covered up with gray duct tape, she never catches on. This suggests that, as important as they are, baby cries alone can’t trigger the onset of maternal behavior in virgins, and eyesight and the visual cortex are somehow involved in this mode of sensitization.

I inquire about an odd-looking L-shaped metal plate attached to the virgin’s head, which I somewhat unscientifically refer to as “her hat.”

“Oh, that’s for the virtual reality trials,” López Caraballo says. “It holds her head still.” The researchers are trying to determine if they can spark the maternal metamorphosis in virgins simply by popping in some mouse parenting videos.

Of course, pup-sensitization studies in mice and rats are an experimental tool, not a simulation of real life. Wild mice don’t get much screen time, for starters, and without a watchful scientist to referee, it’s unlikely that a virgin rat would ever get access to unrelated pups for hours, let alone for a whole week. If she did, the fur—and the whiskers, and the tails, and the guts—would soon begin to fly.

Still, this work helps emphasize the nonhormonal components of the maternal conversion. In fact, maternal sensitization is possible even if the virgin’s pituitary gland—her hormonal Hercules—is surgically removed. It’s undeniable that the hormones of pregnancy, birth, and nursing kindle a sudden and startling change in female rodents. But experience with pups, acting on the same built-in brain systems inside all female mammals, is also a strong catalyst for maternal care, though the change happens much more slowly.

These multiple points of entry are further testament to the might of the maternal instinct. Virgin sensitization via pup experience suggests that there is a maternal kernel inside of females, even if they’ve never been pregnant, that with the right stimulus—hormonal or experiential or both—can expand into the maternal instinct in full.

For once they are exposed to pups for the long term, the brains of these initially reluctant rodent caregivers also start to change. Measurable physical alterations accompany the onset of maternal care in females who have never given birth. Pup-sensitized virgin rats gain more prolactin receptors in their brains, for instance, and new neurons may sprout in the animals’ hippocampus in patterns similar to those found in biological mothers.

With enough cajoling, maternal care can even be experimentally induced in male rats, who have no contact with their pups in nature. But drawing it out is far more protracted and painstaking: “You can force males to respond positively to pups,” says Joe Lonstein of Michigan State University, “but it is much, much harder.” If administered via injection, far larger doses of hormones must be doled out over lengthier periods of time. Likewise, male caregiving in rats can be stimulated by exposure, but it takes longer rooming-in periods with pups than the week or so that virgin females require.

Still, this suggests that the maternal instinct is so essential to the mammalian makeup that males, too, have a maternal seed buried deep in their brains. It also suggests, though, that in most species it will never naturally sprout outside of the lab. “The female brain is more ready to be induced,” Lonstein says. “The threshold for males is much higher.”



But what happens only in the lab with animals can be freely chosen by human beings as a way of life. Biological motherhood is like a riptide that sucks in even totally unwilling women. But other types of humans can choose to set sail on these same waters, and going through the motions of motherhood day in and day out may coax forth the latent maternal instinct. We’ve seen how certain dads can become mom-like organisms, even undergoing some hormonal changes, provided they’re fully embedded in the baby experience. And of course there is the almost uniquely human phenomenon of adoptive parents.

Neuroscientific studies of human adoptive moms are rare, but as with the virgin rats, the evidence we have suggests that choosing to care deeply for a baby can awaken and physically mold the maternal brain. In one study, fourteen birth mothers and fourteen adoptive and foster mothers looked at the faces of their own children and of other people. “All mothers, regardless of type,” showed extra neural excitement for their own kids.

In another experiment, foster mothers and their young infants were briefly separated, then allowed to cuddle for thirty minutes. Before-and-after analysis of the foster mothers’ urine showed that oxytocin levels in their bodies rose via contact with their kids, and were associated with maternal “delight.”

Interestingly, a bit like those slowly sensitized virgin mice who had no hormonal leg up on motherhood, the foster moms changed more gradually over time, with oxytocin levels mounting the more months they’d had custody of their child. (Likewise, hands-on experience remains key for biological moms, who may become less physiologically attuned to their new babies if they spend hardly any time with them.)

That said, the brains of adoptive and biological moms probably never become identical. The two groups seem to respond somewhat differently to baby cries as well as to visual cues. Which is not to say that one is better than the other: adoptive moms’ behaviors may subtly differ in ways that favor adopted children—one study found that adoptive moms “nourished and caressed” their babies more than biological moms did.

Since human beings are naturally alloparental, with an unusual affinity for each other’s offspring, it’s quite possible that women have a lower threshold for baby sensitization than other female mammals. Adoption of non-related young, for instance, is more or less unheard of elsewhere in nature, except in accidental cases where group-living animals like seals and kangaroos get mixed up after major predation or weather events. Also, the rare animals that do “adopt” are in almost all cases already biological mothers themselves, who have been mentally sensitized the old-fashioned way.

But humans who have never been pregnant can take up the flag of motherhood—provided they’re really determined to carry it. In fact, some evolutionary theorists think that humans’ pan-maternal tendencies may help explain the mystery of why our aggressive placentas funnel away more resources than biological mothers can afford to give, risking maternal lives in a unique play that would seem counterproductive to a species’ survival.

Maybe our systems take on the risk because maternal demise is not a death sentence for a human baby, the way it is for most mammals. A different calculus applies to our kind. For humans, it’s not just you and your baby alone in the burrow, together against the cruel world. For us there’s almost always an au pair (heaven forbid a pretty one) or an aunt or even an uncle waiting in the wings, ready and willing to tap into the maternal instinct lurking inside of all mammals, to be triggered into caring.

“Human communities have relaxed the strength of natural selection on how much the baby can demand from the mother,” David Haig of Harvard University tells me. “After birth, her health becomes less necessary.”

I give a sarcastic little snort when he says this, but in a way it’s the scariest thing I’ve ever heard.




Chapter 4 MOMMY WEIRDEST When Mom Brains Leave the Nursery

SPEAKING OF worst nightmares: over the past ten years or so, I’ve realized that moms dream differently than other people do, and that our dreams are often not sweet ones. We meet grizzly bears and great white sharks and wolves. (I’m still waiting to have my inevitable dream about a cannibal rat.) We endure landslides and obliterating blizzards. We wake up and check on children who seem to have suffocated in these nightmares but are in reality snug in their beds. We’re the ones in danger because these weirdly vivid postpartum dreams dispose us to sleepwalking.

Scientists aren’t sure exactly what disturbs maternal sleep, but it’s clearly part of the fallout from embarking on an extreme makeover, brain edition. And if motherhood shifts our experience of dreamland, it alters our view of the waking world even more. Giving birth really does a number on you, and the behind-the-scenes neuro-voodoo of motherhood revamps far more than women’s responses to tiny babies (although those responses are always at the root of the alteration). Pregnant women, for instance, mysteriously seem to get in more car crashes than other people—maybe because their minds are elsewhere. Experimented-upon moms have been shown to be less grossed out by disgusting things like human fleas and dog poop. (“Reduced disgust sensitivity might facilitate handling… offspring,” the scientists reasoned, quite reasonably.)

These peculiar distinctions are more important than ever today, as so many moms spend our daylight hours away from our kids, engaged with other types of people and tasks. Sleep researchers advise somnambulist moms to lock themselves up at night so nobody gets hurt. Yet all day we are free to wander.

Some of our new maternal edits seem random and harmless enough. Moms’ taste for food may change. We might exhibit an increased appetite for salt—something evident in rat experiments involving an adorable-sounding tool called a “lickometer,” and perhaps in my newfound Fritos lust. Mother rats are also hotter than their pre-maternal selves—alas, in the quite literal instead of the alluring sense. Their bodies are physically warmer, with a higher core temperature.

Some of these changes likely reflect tweaks to the mothers’ metabolism. But other differences in the way moms perceive and interact with the world at large reflect our revised mommy agenda, our altered system of reward, and our sense of what’s interesting and what’s dangerous. Our inner landscapes recast, we look outward toward different horizons.



The most surprising change is that pregnant women and new mothers are calmer than other people in the face of environmental stress. No way, I thought when I first skimmed these papers, in between frantically marinating chicken thighs and checking my watch for soccer pickup.

But it’s true. In experimental settings, mothers-to-be are less aroused by displays of deliberate rudeness and have lower heart rates during psychologically stressful events like mock job interviews.

We excel at enduring physical discomfort, such as withstanding a heat chamber. If science requires us to stick our hands in buckets full of ice water for a minute, moms’ saliva has less of the stress hormone cortisol than a childless woman’s does. We are also relatively unruffled when viewing disturbing pictures of things like mutilated bodies, guns, and angry dogs. The blunted stress response seems to strengthen throughout pregnancy.

Some of the most interesting experiments on preternaturally calm moms-to-be happen outside the laboratory. Women experiencing “major life events” ranging from serious bodily injury to job loss to deaths of close family members and friends report being much less stressed if they’re in the third trimester, compared to the first.

These life events can sometimes be literally earthshaking. In 1994, a 6.8-magnitude earthquake rocked the area around Northridge, California. Parking garages pancaked, buildings crumbled, and along with the direct casualties, a number of people died from stress-related heart attacks. Afterward, maternal behavior researchers at the University of California, Irvine, asked pregnant women—who lived on average just fifty miles from the quake’s spasming epicenter—to complete what’s called a “life inventory test,” rating the quake from “not at all stressful” to “extremely stressful.” Using a four-point scale, moms-to-be who were very early in pregnancy rated the event close to the maximum it logically deserved. Women in the third trimester, though, gave the seismic cataclysm a “meh” rating of 2.38.

As luck would have it—well, at least for storytelling’s sake—there was an almost-unheard-of earthquake near my home in Washington, DC, the very first time I screwed up the courage to leave my infant daughter home with a babysitter. I was—where else?—in the changing room of Ann Taylor at the time, having desperately pillaged the racks to find work clothes that fit my new body, when the mall building began to sway like a baby swing. The quake was strong enough to crack the Washington Monument and snap the National Cathedral’s spire. Since the shopping center was next door to the Pentagon, I assumed at first that a bomb had gone off and that I was half-naked in the middle of a terrorist attack.

Everyone around me was screaming and stampeding, but somehow I found myself fully clothed and marching out Ann Taylor’s doors in a no-nonsense manner. Although I hadn’t slept in weeks and my mind had been teeming with a million back-to-work details just a few minutes earlier, suddenly it was stacked and orderly. I serenely decided to abandon my car—I couldn’t risk getting caught in the parking garage so far from my baby—and strode outside the mall, hailing the first taxicab I saw, which happened to contain a well-dressed businessman visiting from Argentina who was almost as cool a customer as I was. (This was because, I soon learned, being in a moving car meant that he hadn’t felt the earthquake. Watching people race willy-nilly out of the city’s office buildings, he’d assumed it was simply lunchtime in America.)

So before paralysis even had time to set in around the city, I was back nursing my baby, none the worse for wear, although unfortunately still without anything to wear to work. The quake left the babysitter—a young woman who had no children of her own—in far sorrier shape. My husband had to pry our child from her arms.

My teenage self, once barred from giving blood because of my penchant for hysterics, would have shared her freak-out. But the new me—the mom-me—never broke a sweat.

Perhaps major earthquakes are small potatoes compared to the trials of new parenthood. But, in a broader sense, it probably pays for pregnant ladies and new mothers to stay poised, collected, and focused on themselves and their babies’ safety when a severe threat comes along. And come they do, more often than you’d imagine—whether disaster takes the form of an earthquake or the pot of sterilized pacifiers that one neighbor mom accidentally left boiling on the stove in a brave but doomed effort to go once more out to brunch. (The subsequent blaze was known forever as the “paci-fire.”) My strangely stable earthquake mind didn’t save my daughter’s life that day, but maybe it could have: in a terrible mudslide a few years ago, a California bank teller ended up trapped under her sofa, having somehow had the presence of mind to grab her infant son as her neighbor’s house slalomed down upon them; they both survived.

As a bonus, Jennifer Hahn-Holbrook of the University of California, Merced, points out, feeling ultra chill even in more ordinary circumstances likely prepares moms for the combined boredom and reverie of breastfeeding, which involves hours upon hours of enforced “relaxing.”

Some scientists have even proposed that this suppressed reactivity—this dulling of feeling, you might say—could explain the evolved drive behind the “baby blues” that more than 50 percent of new moms experience. Maybe mild forms of postpartum depression are adaptive—though scientists don’t know what happens chemically to produce the dangerous, clinical-grade kind that strikes approximately one in five women, turning coolness under pressure into the coldness of despair.



Paradoxically, even as moms and moms-to-be become emotionally insulated from our environments, we are also much more physically aware of our surroundings. The vigilance with which we monitor that shining center of the universe—our squalling newborn—seems to extend to its peripheries, which is to say, the fully potty-trained parts of society.

New moms’ ears don’t perk up just for human baby cries, and cries of young creatures in general. (Mammalian moms are, studies suggest, suckers for babies across the board, with deer moms charging to the rescue at the recorded yelps of kittens and sea lion pups, and so on.) Laboratory tests suggest that moms’ brain waves are enhanced even in response to auditory cues that have little acoustically in common with baby cries, like neutral words and tones. Compared to non-mothers, human mothers of infants under fourteen months old in one experiment also “showed greater activity” in hearing-related areas of the brain upon hearing adult voices, not just kids’.

Similarly, moms’ generally souped-up sense of smell can pick up all sorts of odors, not just those wafting from baby heads. (In my experience, not all of these olfactory encounters can be classified as pleasant.) We also seem to examine everything more closely. Policewomen who return to work after giving birth, for instance, report being unusually alert on their beats.

In one typical experiment comparing new moms’ reactions to baby pictures with childless women’s responses, researchers used images of houses as a control, assuming that all women would just glance quickly over these ultra-ordinary sights. They were shocked to see that the mothers seemed to scrutinize the houses more intensely, too. (Perhaps this excuses my egregious HGTV habit.) Another study showed that pregnant women have a “significantly enhanced ability to discriminate between colors.” In a darkened room, mothers-to-be viewed eighty-five colored caps that spanned the visible spectrum, detecting stronger differences in hue.

Moms are also great face-readers, even when it isn’t rug rats’ pouts that we’re decoding. Pregnant women may be unusually good at assessing “apparent health” in people’s faces, which could serve as a safeguard against disease at a particularly high-stakes moment. Moreover, we are adept at noticing the emotions of others. In one experiment, mothers of toddlers were able to more accurately discern strangers’ emotions when watching silent videos. We are skilled at recognizing other people’s faces, even after very short exposures.

But we are particularly intent on scrutinizing a certain type of face. Usually women are best at interpreting the faces of other females: our friends and rivals. But mothers seem to switch to studying the faces of adult males. We excel at recognizing them after just a small period of exposure, and at reading their expressions, particularly negative expressions, like disgust. Mothers tend to rate the faces of potential criminals as more menacing. We tend to be warier of strangers.

Why would moms side-eye some innocent fellow on the subway, but “keep calm and carry on” (as those dreadful needlepoint pillows on some of our couches say) during tooth-rattling earthquakes? It probably has to do with the dangers we evolved to cope with. In our deep evolutionary background, strange men may have posed a far more routine threat to our babies than did earthly tremors. In many mammalian species, infanticide by unrelated males is very common. In our close relatives the chimpanzees, females with young babies avoid males in general. But that’s not really possible in our world.

When you combine moms’ increased environmental awareness and threat sensitivity with our grace under pressure, you get one of our most celebrated behaviors: maternal aggression. Moms are both extra tuned in to threats and decidedly unafraid to face them, which is quite literally a killer combination. And the one emotion that seems to be easily turned up amid our general chill-out is righteous maternal anger.

Everyone knows the stories: mother moose slay bears, and goat matriarchs head-butt wolves down mountainsides. We’ve read the headlines: “Protective Walrus Mom Sinks Russian Navy Boat in Arctic Sea.” And we moms are even rather glad to hear it. Of course she did! What other choice did she have? It wasn’t even a destroyer—more like a biggish rubber dinghy that I could probably make short work of myself, given a pair of thirty-inch tusks.

But you needn’t dip a toe in the Arctic Sea to meet ready-to-rumble mothers. Some of nature’s most murderous mommy aggressors lurk closer to home, apparently supplying many of my kids’ go-to snack foods. Milk cows, it turns out, are far more dangerous to humans than bulls, and are the frequent source of “high-velocity trauma” sustained by farmers. There are some very satisfying online videos of dairy cows kicking the dirty diapers out of human men whom they suspect of menacing their calves.

When I was a child, my dad liked to tell a story about how, while backpacking in Yellowstone National Park in his carefree twenties, he hiked practically right on top of a female bear and her two cubs, and had to reverse-creep all the way back up the lonely wilderness trail. Even then my sister and I suspected that this was a tall tale. Who actually wanders between the proverbial mama bear and her young?

But many years after he died, my sister discovered a stack of old slides from Dad’s ancient camera.

Lo and behold, there was the bear sow, captured in a hastily snapped souvenir suggesting we were both lucky to have been born.

Obviously such warrior moms are a little intimidating to observe up close, so biologists may choose to focus on less menacing critters—say, squirrels. In one fascinating study, researchers played the sounds of rattlesnakes to a bunch of California ground squirrels, knowing that snakes almost always go after the baby squirrels instead of the big ones (who can give the rattlers as good as they get by biting and kicking gravel). In the experiment, the mom squirrels responded most violently to the threat, aggressively shaking their tails at the fake snakes. Moms with the littlest pups shook their tails the most. And the dads? They barely glanced up—which is just as you’d expect for a species with sky-high paternal uncertainty.

Under the right circumstances, human moms may be the beastliest of all. We ram kidnappers’ cars and wrest our kids from all kinds of slavering jaws. “I had a mom instinct, right?” one Canadian mom said in a thrillingly blasé interview about extracting her seven-year-old from a mountain lion’s maw. “I just leaped on it and tried to pry its mouth open.”

Strange men and mountain lions aren’t our only targets. In a recent Modern Love column for the New York Times, a mom described hurling a playground ball at an older kid who played rough with her five-year-old in the swimming pool. When the stunned child turned to face his attacker, “I’m pretty sure he wasn’t expecting to see a middle-aged woman in an unflattering swimsuit, but there I was,” the vengeful mom recalled.

The violence may even be mom-on-mom: “Florida Mothers Slash Each Other with Broken Coffee Mug in Fight over Parenting Methods,” one headline gasped. Moms have occasionally come to blows while wearing baby carriers. These maternal showdowns help explain why the most dangerous restaurant chain in America, according to one Wall Street Journal report, may well be Chuck E. Cheese—as if kid birthday party logistics aren’t headache enough without the police showing up.

Chill yet vigilant, we mothers are a famously feisty bunch, forever forming clubs, sounding the alarm and marching “against” things—drunk driving, most famously, but also tackle football, video games, climate change, airport expansions, the Internet. I once heard the women’s gym that I somewhat fruitlessly frequent described as “the Angry Moms’ Club.” I rather liked that. In wild-caught mother rats, the brain cells of the amygdala, associated with aggression, are bigger. Next to love, the most commonly cited maternal emotion is rage.

Unlike testosterone-fueled male aggression, this maternal rage seems to flow from a different (but by now familiar) set of neurochemicals. In one experiment, female rats were taught to associate a peppermint smell with a painful electrical shock. The rat moms quickly learned to freeze in fear whenever they smelled peppermint—but not if their pups were present. Then the mothers valiantly wheeled about and attacked the tube that was spraying the scent, or tried to stuff it up with bits of their bedding.

When the scientists disabled the oxytocin-receiving areas of the mothers’ brains, however, the pugnacious behavior ceased.

Another experiment, this one on humans, employed what’s called the enthusiastic stranger paradigm—with a premise familiar to any new mom who has dared set foot out of her own door with a toothsome newborn. The mothers and babies were placed in a “waiting room” outside the lab (which—spoiler alert!—really was the lab itself). A researcher posing as “an ebullient, socially intrusive” maintenance worker checking smoke alarms approached the mothers, exclaimed, “What a lovely baby!” and then tried to stroke the child’s cheek. All the mothers reacted negatively, but those who’d recently ingested an extra dose of oxytocin repelled the stranger’s advances with more vigor.

Then there is the nursing hormone prolactin, whose influence seems strong enough that maternal rage is sometimes specifically called “lactational aggression.” Tellingly, prolactin fuels maternal cool as well, dampening anxiety. If you stick a lactating lady on a treadmill, for instance, she exudes only half the stress hormones of a typical woman.

Yet this Zen state dissolves quickly under threat. Even if their tots aren’t present, lactating mothers are more aggressive than formula-feeders. In one experiment, human mothers competed in a computer test against a flagrantly rude, gum-snapping, cell phone–checking foe, who was really another sly researcher in disguise. Compared with the bottle-feeding mothers, the breastfeeders were twice as likely to take the opportunity to “punish” this obnoxious rival. (Even while exacting revenge, the breastfeeders had lower blood pressure than the other women, a fact suggestive of their kicked-backed state of mind.) The punishment was simple: the mothers could electronically blast the other person with a burst of a “punitive” sound, turned up as loud as they wanted.

Call it what it is: a roar. On a reporting trip to the Serengeti years ago, I watched a pack of hyenas stalk a lone female lion with her only cub. Rather than run, the lioness tucked her little one under a tree and walked slowly out to confront the hyenas as they came at her across the grassland. She was like a gunslinger out of the Old West. Something in her level, golden gaze finally made them skid to a halt and—after a brief stare-down and some nervous yips and giggles—turn and run away, despite the eight-to-one odds in their favor.

These days I spend my time on soccer field sidelines instead of on savannas. But lionesses roam there, too.



I’ve never faced down a hyena pack myself, reserving my pent-up aggression for the luckless J.Crew salesman delegated to explain that my kid’s Easter dress went missing in the mail. (“You don’t understand—I have the cardigan,” I shrieked, as my husband winced in the background. “I have the tights!”) I see myself looming huge and grouchy in a teenage camp counselor’s eyes as I demand more fresh air for the children at lunchtime.

But am I really willing to go to war for my kids, like the brave mommy dino in The Land Before Time as she wheels to face the Tyrannosaurus rex amid a very unfortunately timed volcanic eruption? I wonder. I’ve been known to run away from dive-bombing bees, leaving my squealing daughters to fend for themselves. Sometimes they complain that I don’t stand up for them enough. All three kids got mad at me recently when an old lady scolded them for horsing around at a lobster pound, and I was (in their words) “too busy devouring” my lobster to swoop in on their behalf. (Guilty as charged.)

The only moment I can recall embracing physical pain to protect my child was just after my third C-section. There had been some sort of extreme miscalculation about the amount of pain medicine I would require, and midway through the surgery the numbness wore off and I began to feel the cutting. It was the closest I’ve ever felt to the rake of a mountain lion’s claws. My abdomen seemed crisscrossed with trenches of flame. The anesthesiologist administered more medication, but it was too late. I screamed, screamed some more, and threw up.

After my son was safely extracted, the nurses mercifully ordered an enormous shot of something—morphine, maybe?—to put me out of my misery for a nice long while.

But as I waited for relief with chattering teeth in the recovery room, I grew increasingly aware of unsettling things happening around my new child—who was bald as a cue ball, with pendulous cheeks. Strangers kept coming in to look at the baby. A second nurse had noticed an almost inaudible (and possibly imaginary) rasp in my son’s breath that made her wonder if he’d inhaled fluid. She repeatedly leaned in close to listen. She was itching to take him to the NICU on a precautionary basis, I could just tell.

The saving shot of morphine soon materialized on what appeared to be a silver platter (although probably it was stainless steel).

I looked at it longingly for a moment. And then I remembered the NICU tubes and wires slithering across the torso of my firstborn, like snakes.

Nobody would be removing this new baby “for observation” as I slipped off to la-la land.

“Take that back,” I snapped at the nurse with the needle. “Things are happening with the baby, and I want to make sure I know what’s going on.”

This brusque and busy nurse had gone through some trouble to obtain the shot, and there was paperwork involved. It occurred to me that, having loudly shrieked for (and then having been officially prescribed) the medicine, and remaining in still-obvious distress, I would now be forced to take it. My body was still mostly paralyzed, but inside I was scraping together the last of my strength for a nasty fight when the nurse spoke.

“Do you know what I think?” she said, pursing her lips. “I think your baby is lucky to have you for a mom.”



Amid all the pain and internal refurbishment, all the love and rage and marathon diaper changes, maybe it’s not surprising that maternal intellects sustain some collateral damage as well.

Though hotly debated, often exaggerated, and optimistically pooh-poohed, the concept of “mommy brain” describes an undeniable reality. Something like 80 percent of all new moms report cognitive problems, particularly related to memory, and scientists urge us to believe them. Much like our bodies, moms’ heads may be thickened.

Some researchers have bleakly proposed that moms “cannibalize” our own brains to feed our little squirts, which would explain the (as we’ve seen, contested) evidence for brain-volume losses. Other indignant scientists, who sometimes are mothers themselves, retort that this apparent brain contraction might really just be an efficiency-enhancing “synaptic pruning,” which does sound rather edifying, like a vigorous bit of garden work. (The idea is that the mom brain is “leaner and meaner.” Am I meaner? You bet. Leaner? Sadly not.) A few labs have even argued that motherhood “makes us smarter.”

Mother rats do seem extra proficient at certain tasks. Their spatial memories in particular are pretty solid. Mom rats rock, compared to virgins, at finding Froot Loops in a maze. (Interestingly, the “adoptive” virgins sensitized through pup exposure alone are also formidable Froot Loop detectives.) And thanks to their newfound fearlessness, mammalian moms may be better hunters, too. Rat researchers at the University of Richmond set up a gladiatorial “testing arena” for a mom-versus-virgin cricket match. (This involved the insect, not the inscrutable British sport.) Moms pounced on crickets three times faster, noted the researchers peeping through night vision goggles, and the moms were also less likely to unhand the cricket before the fateful “kill-crunch.” Impressed, the scientists later wrote that these bug-munching rodents reminded them of “Artemis, the Greek goddess of childbirth and of the hunt.”

The evidence for maternal hunting prowess outside of the laboratory and classical mythology is sadly somewhat skimpier. A study of leopards in the Kalahari Desert showed that mothers had a “higher-than-expected overall hunting success rate” than females without cubs, and even compared with males. Reading the fine print, however, it seems that the moms’ impressive body count includes many more little black lizards than loping, meaty gazelles. This might be because hungry mothers—whose ability to travel is significantly restricted—are willing to eat literally anything that moves.

Alas, bravery—or desperation—in the hunt has its hazards: researchers have noted that, perhaps because prowling rat moms are so hormonally emboldened, they end up in traps more often than virgins.

In nature, hunting mothers face serious logistical hurdles that cramp their style. To achieve lift-off, milk-turgid mom bats must sometimes kidnap somebody else’s baby to slurp away the extra weight. (Why didn’t I think of that?) Postpartum elephant seal moms are too buoyant to dive for prey: like a human mother trying to shimmy back into a certain pencil skirt, they must drop hundreds of pounds of blubber to become svelte enough to hunt. Among Homo sapiens, hunting moms are documented but somewhat rare: the famous example is the Philippines’ Agta tribe, whose nursing moms can net pigs and other prey.

In the end, any enhanced bacon-bringing abilities can’t change the fact that moms likely have deficits as well. The findings are mixed and inevitably controversial, but a recent meta-analysis of twenty different studies hammers home the theme that moms’ memories are quantifiably impaired. One interesting experiment showed that we especially struggled to remember to complete assigned small tasks outside of the laboratory, like mailing a letter. And we seem to have the most trouble recalling words, reciting lists backward, and, you know, yadda yadda.

Some of this momnesia might be a kind of short-term coping mechanism: studies have documented that mothers truly don’t retain much about the experience of childbirth, and are justifiably horrified by watching highlight reels with researchers who force them to remember.

All the lost sleep—an estimated seven hundred hours per year for new mothers—takes a toll, too. And maybe that last recitation of Guess How Much I Love You has lulled us into a temporary coma.

But some of the memory loss has to do with that new brain that we inhabit. We aren’t wired the way we used to be, and our new skills and interests come at a cost. “There’s an economy of attention,” says Linda Mayes of the Yale Child Study Center. “It’s not that there is an atrophy. It’s just that you are highly, highly focused on that thing. To a certain degree your biology is pulling you to be focused on that baby. And so certain other things have to go to the side.”

If we are wholly intent on the texture of our child’s bowel movements, we can’t quite put our finger on the quadratic equation. If we are busy belting out the extra verses of “The Itsy Bitsy Spider” with everything we’ve got, it’s harder to recite the poetry of old whatshisname. The brain has a “use it or lose it” policy. At present, the playroom-sprucing part of my brain is in good working order, as is the bit that scrubs my son’s plump torso clean of what he calls his “war paint.” The section in charge of the Spanish subjunctive, meanwhile, has crumbled into dust.

I do wonder whether these memory woes might also explain how mothers experience the passage of time. My days used to inch by, bedazzled with a million intrigues and moments to ponder later. Now the days seem over before they’ve even started, and I quite literally cannot remember yesterday. This makes life seem to sail past with alarming speed, like a seven-year-old on the overhead zip line at the Mall of America.

One possibility is that our most highly developed capabilities diminish in motherhood, while the ancient core of our mammalian brain prospers. Remodeling the maternal brain may benefit the older parts, anatomy that we roughly share with lab rats and rhinos and the rest of mammal-kind, at the expense of our trademarked civilization-building add-ons—language and verbal memory and all that jazz. Since these skills have less to do with babies—who, goodness knows, can’t exactly pontificate—perhaps it’s only logical that they would slip into at least temporary postpartum decline.

But this is still tough to swallow when those very skills were central to your sense of self. It’s all well and good that researchers have proposed that we moms might excel at casing a supermarket—perhaps the human equivalent of snuffling for Froot Loops in a rat maze. But even if true (and as always, there’s a debate), it’s not nearly a fair trade if you aren’t some notional everymom but a real person who met her husband on the debate team, thrilled to poems instead of baby pictures, and even once in a while risked her life for the sake of words. I used to tell tales for a living. Now it’s a struggle to scratch down a few fragments in the depressing little pink journal somebody bought me, titled “Mom’s One Line a Day.” (Apparently, that’s all we’re allotted.)

This, of course, is a page from my own sob story. However, yours is likely quite different. While motherhood causes sweeping and predictable changes common across orcas and wombats and women, no two human moms are exactly alike, even though we all answer to the same name. And understanding what makes each one of us unique opens up a whole new can of organic gummy worms.




Chapter 5 MOTHER OF INVENTION The Diversity of Maternal Experiences and Why They Matter

SUBJECT 39 could be any mom: leggings, sneakers, hair elastic around the wrist. More than thirty-five weeks pregnant, she doesn’t flinch when the research assistant at the Yale Child Study Center dots the midpoint of her scalp in blue Crayola marker. I’m betting this isn’t her first child, since clearly she’s been colored on before.

The skullcap of electrodes is something new, though. It looks a little like those netted sacks that onions come in, except this one can read minds.

The electroencephalogram, or EEG, is one of the only safe tools available to study female brains so late in the third trimester. Heavily pregnant women can’t lie flat in an fMRI scanner for long periods because it compresses major blood vessels. (The preggos’ constant need to pee is a scientific hurdle, too.)

The lab assistant asks Subject 39 to remove her earrings, and then drapes her in a salon cape.

“No electricity comes out of this thing,” the researcher promises as she wiggles the close-fitting cap of wires from back to front onto the mom’s head. “It’s just measuring your own electricity.”

Brain cells communicate via tiny electrical impulses, and when thousands fire together, their signals can be detected on the scalp’s surface. The EEG records these brain wave patterns through the cap’s dozens of electrodes. Scientists typically present the mother with a baby stimulus—a picture, say, or a recorded cry—and watch how her brain reacts.

Now it looks as though some suction-cup-happy sea creature has the mom in a death grip. She’s even dripping a bit. To increase conductivity, the cap has been soaked in a mixture of salt water and baby shampoo, which trickles down into the darnedest places, I discover later when I model the contraption myself. Every damp electrode feels like the wet kiss of a frog.

“Oh my God,” Subject 39 says to her iPhone reflection. “I feel like Dana Barrett in Ghostbusters.”

The researcher records the temperature and humidity in the room. It’s time to begin.

The experiment’s working title is “The Transformative Experience of Pregnancy,” but unlike most of the scientists I’ve spoken with so far, these researchers are not looking for the differences between mothers and regular women.

Instead, “we are looking to see how signals vary mum by mum,” says Helena Rutherford, the project’s British-born lead investigator.

As much as society sometimes wants to lump all human mothers together and heave us onto a single sturdy pedestal, the latest research is revealing maternal diversity as well as maternal distinctiveness. Some mothers vibe more off baby smells, touch their babies extra often, and pay closer attention to infant shrieks. Some report greater levels of overall maternal satisfaction. Some neglect their kids entirely. But how and why these differences arise remains a major question of mom science.

“It’s not just that there is a mum brain, or a mum response,” Rutherford says. “We are trying to get a sense of individual differences amongst mothers. There is no one-size-fits-all approach to mum brains.”

The idea is not to hand out Mother of the Year trophies, but rather to develop tools to support individual women, taking advantage of the once-in-a-lifetime neural plasticity that all new moms possess.

Often the ultimate goal is to improve children’s outcomes. Fathers are known to display an even wider range of behaviors, but mothers’ often subtler variations may matter more for children’s well-being, since we play such a definitive role in childcare. I spoke to one pediatrician researcher who kept going on about the child’s “environment,” and it took a long while for me to realize that she meant me.

I find this style of mom science to be completely fascinating, but a little bit frightening, too. All moms know there are differences among mothers. What else would we gossip about at the bus stop? And in our heart of hearts, all of us are a teeny bit paranoid about finding chinks in our own maternal instincts. It’s unnerving to put yourself under the microscope.

On a visit to a different lab, a researcher stuck sensors on the skin beneath my rib cage to see how my heart thudded during exposure to baby videos, and then strapped Velcro strips around the fingers of my left hand to measure my changing sweat levels.

I was definitely sweating. What on earth would the numbers say? Could the machine somehow sense my inability to sing lullabies, or my rank cowardice in the face of a bloodthirsty horsefly at the swimming pool last summer? Could my inability to sew a bioluminescent squid costume, or to construct a log cabin out of pretzel rods, somehow be electronically detected?

Fortunately, we’re nowhere near that degree of diagnosis. But the Yale researchers are amassing one of the richest data sets about the striking differences in mothers’ natures. Once the EEG readings are analyzed, and confounding factors like excessive blinking and occasional catnaps—hey, it’s the third trimester!—are accounted for, they will likely show how differently dozens of pregnant women respond to the exact same set of infant stimuli.

The question is: why? The Yale scientists will combine the brain data with other seemingly random biographical tidbits. Is a given mom right-handed? How well can she memorize a series of squares? Was the pregnancy intended?

Now Subject 39 is instructed to stare at a white cross on a computer screen and to put on a pair of headphones. I don’t have headphones; in fact, by this point in the experiment, I’ve been tucked behind what looks like a gigantic navy shower curtain so I don’t mess anything up.

Luckily, I can hear this piercing sound without any headphones at all.

It starts out like a squeaky hinge in a horror movie, then becomes a parrot’s insulted squawk. The baby’s grief-stricken cry rises. On the other side of the blue curtain, each of the 128 electrodes stuck to the mom’s scalp spits out a reading of brain waves: first foothills, then mountains.

Next, a parade of baby faces crosses the computer screens: some with sly smiles, others with aghast “I have just tangled with mushy peas” expressions.

Bump, bump, bump, go Subject 39’s brain waves.

I can almost feel mine bumping, too.



Human moms are by no means unique in our uniqueness. Other types of mammal mothers, from seals to sows, exhibit behavioral variation, too.

African elephants, red-necked wallabies, and eastern gray kangaroos all have multiple distinct maternal modes. A study at a Mississippi aquarium showed big-time fluctuations in bottlenose dolphins behavior, with some goody-goody dolphin moms hovering within a few feet of their calves at most times, while the bad girls sneaked off to play with pool toys.

Certain marmoset moms will press a button to shush a crying infant far more readily than others. Particular red squirrel moms appear extra motivated to retrieve their experimentally kidnapped young. (I’ve previously implied that squirrel science is a mom biologist’s easy way out, but maybe not in this scenario, which required shimmying up towering Canadian spruce trees.)

Heck, even guinea pig moms fall on a spectrum. Given identical conditions of light and dark, standard wood-chip bedding, and the exact same diet of apples and hay, some seek out tender maternal pastimes like baby “fur sniffing” and “nose-to-nose contact,” while others remain aloof.

“Hence,” a triumphant team of guinea pig researchers concluded after hours of nocturnal snooping, “ ‘mothering styles’ exist in guinea pigs.”

Mammalian moms of other species are, however, much easier to study and assess. To rate a rabbit mom’s maternal instincts, you might simply measure how much cardboard she gnaws for her nest. For baboon moms, you could tabulate glance rate, or scratching behaviors in rhesus monkey moms. You can document how regularly a feral goat ditches her baby to frolic with the herd.

Alas, there is no standard “mother in box” test for human moms the way there is for German shepherd moms employed by the Swedish military, whose mothering habits are monitored via video surveillance while they share an enclosed space with their pups.

Human women are the box—the proverbial black one. Scientists are still trying to figure out how to look inside.



Evolutionary psychologists have thus far found few reliable skin-deep signs of what might make a supermom—and believe them, they’ve checked. They’ve measured our hand-grip strength, the relative length of our ring and index fingers. A very small scattering of studies have suggested that women with more feminine faces, and shorter women, may be initially extra interested in having children. (If true, perhaps this explains my initial reluctance. I hit five foot eight in fifth grade.) And there is some evidence that, just as moose with thicker layers of rump fat have more surviving calves, human women with what’s technically called “steatopygia”—that is, Kardashianesque junk in the trunk—may be built to better nourish babies. Science hails the ample contents of our mom jeans as a “privileged store of neurodevelopmental resources,” and I guess I’ll take the compliment.

However, at least when it comes to nurturing kids after they are actually born, it doesn’t appear that the most beautiful or shapely women have any advantage over their homelier sisters.

To analyze human maternal performance, valiant scientists have attempted a variety of real-world observational tactics—tailing moms with their two-and-a-half-year-olds through grocery store aisles, scrutinizing our picture-book-reading techniques and our quixotic offers of green vegetables to preschoolers.

At sixteen frames per second, researchers analyze a mother’s gestures, sounds, smiles, and silences as she interacts with her infant. They chart how her heart rate gallops at bath time (which it apparently does even when one kid isn’t trying to drown the other).

But part of the problem with studying human moms as individuals, beyond the lingering inconvenience that it is illegal to vivisect us, is that we are far more complicated than guinea pigs: we have personalities, pasts, performance anxieties. We’re each so unique it’s hard to find a pattern, especially given the dearth of fixed behaviors. Isolating moms in sound booths, musically trained observers eavesdropped on them talking with their babies (“Mummy gonna change your bummy?” “Where did you get all this energy!?”) and found that each woman even had what could be considered her own acoustically unique “signature tune.”

Meanwhile, scientists sometimes struggle to define how the forms of maternal “sensitivity” they probe in the lab play out in the real world. “These behaviors are complex,” one group of researchers wrote, involving “cross-situation adaptations.” What counts as an appropriate perception of infant signals or an optimal response could mean something quite different in a woman at a backyard barbecue versus that very same woman at a piano recital—let alone for moms from different backgrounds, in different places, or during times of plenty versus plague.

Scientifically assessing moms is also, to a certain extent, a judgment call that can be easily complicated or confused by different values, contexts, and worldviews. Some anthropologists think that the very idea of being a “sensitive mother” is a by-product of mid-twentieth-century psychobabble, a privileged notion that verges on irrelevance in more hardscrabble times and places. Since various strategies may succeed in sundry environments, it’s hard to tell which bits of moms’ differences are innate or learned or contextual or culturally contrived.

Herein lies one perk—and there are precious few, let me tell you—of being a mother of many, or at least what passes for many these days. Within my own life, as my circumstances have shifted across pregnancies, I’ve glimpsed how much of my core maternal identity is actually up for grabs. I’m not just different from every other mom; with each new birth, the mother I become is different from the ones before. You’ll be meeting a few of me.



But if there are no easy answers for scientists studying these complexities, there are, at least, the reliable and measurable indicators that we keep encountering: all those maternal hormones. While human moms experience roughly the same sweeping hormonal changes through pregnancy and birth, they are by no means standardized, and the varying levels of hormones may help engineer our diverging maternal behavior.

One California laboratory recently determined that a woman’s mid-pregnancy ratios of progesterone and estrogen predicted the quality of the care she would later deliver to her one-year-old child. Another experiment found that first-time mothers with higher levels of cortisol are cuddlier, more drawn to infant odors, and better at identifying the sound of their own baby’s cries. Some women’s dopamine systems, meanwhile, are apparently less activated by infant face cues.

To the surprise of no one, oxytocin is an especially potent force. Very attentive human mothers, who gaze at their kids extra often and speak more motherese, seem to have higher levels of the stuff in their bodily fluids. These differences show up in the animal realm as well, with on-top-of-it gray seal mothers having increased levels of oxytocin in their systems—according to scientists who braved a Scottish beach to net them and sample their blood.

Just as our chemical makeup varies, the brain changes that we undergo are similar but not the same. Universal doesn’t mean uniform. Remember the lab that developed the algorithm to diagnose mom brains with 100 percent accuracy? (The researchers had performed MRI readings before and after pregnancy, using magnets to map the brain’s anatomy instead of tracking its electrical impulses.) While mom brains had lots in common, researchers also confirmed that not everyone’s gray matter shrank by the same amount. Even more fascinating, the degree of an individual woman’s brain contraction seemed to foretell aspects of her future mothering. The women with the biggest volume of lost gray matter on the MRI scans had stronger neural reactions to their babies two and a half months after giving birth.

Brain reactions as well as brain size have predictive power. One EEG study of forty mothers-to-be, similar to the one being conducted at Yale, showed that the women’s neural responses to pictures of infant faces diverged over the course of the pregnancy, and the mothers who showed the strongest increase of activity went on to have more intimate bonds with their newborns. Different moms may also use different parts of their brains to perform the same maternal tasks. For instance, when flashed pictures of their own babies, more sensitive moms showed the strongest response in a brain region called the nucleus accumbens, while less sensitive moms lit up extra in the amygdala, the zone associated with aggression.



So moms aren’t monolithic. There are stark differences in our brains, bodies, and behaviors. But why do some women have Pinterest-worthy postpartum brain pix while others do not? Why does oxytocin surge more for some moms than for others? Are there forces outside us that drive our collective hormonal and anatomical differences? And how much difference can our own conscious choices make?

Most of us are desperate to be good mothers. Something like 90 percent of American moms read parenting books in our scant spare hours. And while scientists suggest that this studiousness is not a bad idea—nor is it wrong to enroll in those hospital parenting classes where you learn to properly swaddle a baby before tiptoeing off to buy the cheater Velcro kind—it also turns out that some of what we think boosts our maternal game actually might not.

For instance, one study titled “Does ‘Wanting the Best’ Create More Stress?” found that taking baby sign language classes, a hallmark of elite mothering, actually had potentially detrimental impacts on mothers’ experience of their children, possibly because our babies only learned to gesture for “more, more, MORE” and it stressed us the heck out.

On the other hand, another group discovered that moms who have studied a musical instrument in the past may be more sensitive to infant cues, perhaps because they can better judge the pitch of screams.

So then should we scrap that sign language manual and start tickling the ivories in piano lessons? It’s hard to know what to make of these highly specific and somewhat random-seeming findings. Can mom science reveal more general themes?

In fact, there are a few very basic life history factors—including a woman’s previous childcare experience, her age at delivery, her method of delivery and feeding, and her number of previous kids—that scientists believe may help sculpt moms’ individual physiology, brains, and behavior.

And some of these are in play long before the thought of having kids of our own even crosses our minds.



I flamed out of piano lessons as a kid, so that’s one strike against me. But I did spend much of my preteen and teenage years babysitting.

This had absolutely nothing to do with a precocious fondness for children. There was a Chinese restaurant within walking distance of my childhood home that let me and Emily pay for our General Tso’s in IOUs. We also nursed a pretty serious Blockbuster Video habit.

So at the age of twelve, facing mounting debt, we founded our babysitting firm, the Brucker Brothers. Brucker was an amalgam of our last names, and although we were not brothers or even related, we liked the ring of it. We printed up official business cards in middle school shop class and started handing them out around town.

These days, few mothers in my circle would let a peculiar, pimply preteen—forget two of them—care for their precious-snowflake babies, but this was the early 1990s, and we had plenty of takers. Those Saturday nights went about as you might expect. Diapers were left to molder, sometimes still attached to toddlers. Our necks were often soaked with infant tears. Invariably we downed all the frozen mozzarella sticks in the freezer in addition to the pizza that was ordered for us. After our charges were asleep, we sometimes terrified ourselves with Alfred Hitchcock movies, hid beneath our employers’ bed, and telephoned the police. (We never told anybody’s parents—the children’s or our own—about these midnight episodes, in which suburban officers showed up to inspect the premises. “Frightened Babysitter on Whipstick Road,” the police log would report in the following week’s town newspaper, which we sorely hoped nobody read.)

We were paid something like two dollars an hour. To justify charging three, we completed a professional babysitting course, practicing shuttle runs to salvage the maximum number of babies from imaginary fires. Dusty chalkboard erasers substituted for children in these drills. I distinctly remember thinking, There is no way I’m doing this in real life.

So it would seem that we were bottom-of-the-barrel babysitters—from the perspective of our clients and their disgruntled toddlers, at least. But science suggests that babysitting may have been good for us—or rather, for the mothers that we had no real inkling we would one day become.

I grew a new heart, Emily would tell a dumbfounded me nearly twenty years later. But her mom brain might have begun growing way back in middle school.

It turns out that the classic hustle of money-grubbing preteens is actually a bona fide biological leg up for mammalian females, with potentially lifelong consequences. In humans, first-time moms with in-depth childcare experience seem to have a knack for new motherhood.

I don’t want to overstate the case here, as I cannot even handle my own kids alone at a pool club, let alone haul a six-week-old baby to remotest Russia on a whim, like another mom friend recently did. But the ex-babysitter’s edge may transcend these practical matters. Our experience might not tell us exactly how to soothe a colicky baby’s banshee screams, or how to tidy pigtails (my kids’ salon charges by the tangle, I’ve learned). But it may protect us somewhat from postpartum depression and make us less averse to baby cries and more drawn to infant odors, inclining us to form snugglier bonds with our babies. We may even have easier pregnancies on average.

In one lab test asking adults to diagnose the mysterious cause of a baby’s cries, women who were not yet mothers but who had significant childcare experience needed fewer clues to solve the riddle than the biological dads did—and they even gave biological moms a run for their money.

Biologists studying our close primate cousins know for a fact that previous exposure to infants is imperative for effective mothering. If a Japanese macaque has never seen a baby before, she may flee, terrified, once her own is born. In another experiment, scientists allowed a group of subadult chimpanzees exposure to youngsters while another gang capered around child-free. When all these chimps later gave birth themselves, the ex-babysitters got the hang of motherhood much more easily.

Indeed, for a few kinds of primates, babysitting seems to be an absolute parenting prerequisite. When marmoset and tamarin mothers have no prior infant exposure, the survival rate of their firstborns is pretty much zero.

As we’ve seen, many virgin mammals automatically avoid babies, or eat them. But female primates are a little different. At certain stages of life they seek out hands-on experience, with monkey tweens and teens acting particularly baby-crazed. In addition to borrowing their friends’ and relatives’ babies, juvenile female monkeys have also been known to snatch infants from other family groups and even other monkey species.

If real infants are scarce, pretend ones will do. To prime gorilla first-timers for motherhood, keepers at the Smithsonian National Zoo in Washington, DC, hand out little plush gorillas for practice. (They have electronics inside, for realistic baby gorilla babble.) And a recent and rather delightful study of wild chimps in Uganda’s Kibale National Park found that, left to their own devices, juvenile female chimps seem to fashion their own baby dolls—toting around, patting, and cuddling certain sticks, behavior that ceased with their first birth.

Perhaps the power of these maternal prompts helps explain the spectacular flop of popular “baby simulator” programs in human high schools. Educators have tried saddling at-risk teenagers with high-tech baby dolls whose highly realistic emotional and gastrointestinal needs are supposed to discourage teenage pregnancy.

Unfortunately, as a large-scale study in Australia recently found, it turns out that girls enrolled in these programs are significantly more likely to get pregnant than peers without the baby dolls. Which is not all that surprising since, as a University of Chicago study showed, interest in babies in human women actually peaks in adolescence, just as it does in monkeys. (In human males, this curiosity stays at a low ebb throughout the life span. That said, childcare chops may yet be a boon to fathers, as a human dad’s prior experience with small children helps predict how substantial his postnatal hormonal change will be. In fact, I credit my sister-in-law, nine years younger than my husband and a babysitting millstone throughout his early teens, with incubating his parenting skills.)

In part, babysitting experience might up mothers’ games through traditional learning processes, since primates (we humans included) have unusually large brains and can pick up new skills through exposure. I do seem to be something of a slow maternal learner, though. I have two crescent moon–shaped scars on my forearm from folding my stroller wrong. I did it once, bled profusely—and then I did it again. I also once strategically moved a hotel coffee table to clear the way for midnight commutes to an unfamiliar crib, then forgot I did this, promptly rammed into it, and broke my toe. It’s hard for me to believe that I consciously remember many skills from long-ago teenage babysitting.

Subtle hormonal shifts may be a more important factor. Virgin marmosets who tote new babies have different prolactin levels, and there is evidence from lowlier mammals that babysitting also triggers neurochemical changes—perhaps similar to some of the transformations that adoptive mothers experience. All of that little-kid exposure might approximate those sensitization experiments in which virgin rats’ buried maternal seeds slowly germinate just from hanging out with rat pups for a week. Minding babies may be mind-altering.



Teenage babysitters themselves, though, may not always be the best candidates to bear babies—not yet, anyway. In fact, the more time that elapses between a mother’s mozzarella-stick-munching middle school days and the moment she gives birth herself, the more her eventual children may stand to gain.

A mother’s age is one of the best-studied, most reliable determinants of her maternal capabilities. Old moms and young moms are materially different, and when it comes to various measures of their everyday parenting capacities, older is almost always better—which is a lucky thing for kids in the developed world, where moms are now practically geriatric.

The average age of first-time American moms is twenty-six, up from twenty-one in 1972, and college-educated women on both coasts wait even longer—delaying till an average age of 33.4 in San Francisco, they’re practically at death’s door. Reproducing shortly after my thirtieth birthday in Washington, DC, I was one of the youngest moms I knew (whereas my mom, who had me at thirty-two in the New York City area, felt almost unfathomably old for her era). As the national birth rate has cratered these last few years, the number of first-time moms over forty is still rising.

These later pregnancies carry extra risks for the mother and the baby, to say nothing of the challenges of conceiving in the first place. Yet by many maternal metrics older moms excel. (There’s no hard-and-fast rule for what counts as an “old” mom, but by and large the early twenties might be a serviceable cutoff for “young,” although there’s a lot of variation in the studies.) Long-in-the-tooth moms are more physically affectionate, less abusive, more forthcoming with praise, better at structured play, less likely to spank, more vocal and interactive with infants, more supportive of children’s imaginations, and more satisfied overall with the maternal yoke. In other mammals, notably elephant seals, older moms are also known to be extra aggressive in defense of their pups, chomping the bejeezus out of the other big girls on the beach.

The differences start early in pregnancy, when older human moms are more vigilant about following diets and getting prenatal care, and continue through birth, with the oldsters more likely to start breastfeeding and less likely to quickly stop. In the first year of baby life, older moms are more cautious about matters like safe sleep practices. Especially compared to moms in their teens, these women seem to be more affectionate overall, have distinct hormonal profiles, and respond more sharply to infant cues when researchers monitor their heart rates.

Meanwhile, the youngest mothers, especially teenage ones, have specific struggles of their own. These women are more likely to suffer from psychological problems associated with the rocky transition into new motherhood, especially postpartum depression: mental health woes hit teenage moms four times as often as mothers in their twenties, and another study found a pronounced drop-off in postpartum depression after age twenty-five. The most sobering evidence for a maternal-age advantage is the global infanticide rate. A brand-new baby’s most likely murderer is his or her own biological mother—and across the world, mothers under age twenty are the most likely to kill their kids, and older moms are the least likely.

Of course, it’s not all smooth sailing for us ancient ones either. Creaky-kneed, we may exert ourselves less in physical play. We can experience more parenting stress. We are more likely to have C-sections, and are at greater risk for bearing children with chromosomal abnormalities (although perhaps, as we’ll see, for counterintuitive reasons). And it’s unclear how many of our advantages are scripted by brain chemicals and neural architecture, as opposed to resting on a foundation of greater security and wealth. Obviously, the old-mom advantage could be less biological and more cultural, since socioeconomic factors have always been tough to disentangle from maternal age.

Until relatively recently, some scientists assumed that older moms might actually be worse moms because of their so-called “senescent” bodies. (Ouch!) But that was back when an over-forty mom was more likely to be an exhausted, resource-strapped woman on her sixth or sixteenth child. Today, she’s stereotypically a Pilates-sculpted C-suite occupant who’s finally ready to funnel several decades’ worth of accumulated riches into her first kid. Teen and younger twentysomething moms, on the other hand, are now more common in poorer American communities.

Yet some scientists believe that moms with more than their share of stray grays still have advantages even when you control for socioeconomic variables. For instance, in a study of Appalachian moms in a rural corner of West Virginia, the old still outdid the young in terms of sensitivity measures. A study in sub-Saharan Africa found that older women are more likely to seek out medical care for their children.

One compelling explanation for these differences is that maternal brain transformations interact with basic developmental changes. Just as the bodies of the youngest moms are still growing, their brains are blossoming, too. The mental upheaval of adolescence actually continues into a woman’s mid-twenties. If the cognitive changes of motherhood rival those undergone in puberty, as scientists believe they do, then perhaps it’s best not to embark on both neural odysseys at once. And while it’s a common belief that humans are “meant” to have babies young, since American girls can start puberty at as early as age eight, this may be a modern illusion. Hunter-gatherers still inhabit the type of environment that we all evolved in way back when, and studies suggest that most girls exposed to these more natural conditions and (especially) diets don’t even begin to menstruate until their mid to late teens.

To the extent that intellect matters for good mothering, old moms may get particular mileage out of their enhanced “executive functioning” skills, a set of cognitive capacities that teenagers and early twentysomethings notoriously lack. These include the ability to plan, remember, multitask, and manage time. Studies have shown that women who still excel at memory tasks even after taking the cognitive hit of pregnancy respond better to their children’s cues. If maternal brain changes do indeed cost women something in this area, then being older when the mom metamorphosis kicks off might help.

Meanwhile, evolutionary biologists focused on our fellow female mammals offer a somewhat colder-eyed mode of thinking about why old moms outperform the young: perhaps we pour more resources and energy into late-in-life children because this is our last shot at passing on our precious genes, so we better make it count.

Younger moms, on the other hand, have an incentive to hold back, preserving calories and effort for future offspring.

In other words, not only mothering ability but mothering strategy may gradually shift as a woman ages and her reproductive time and options run short. “The forty-one-year-old mother who gives her life for her only child,” the evolutionary biologist Sarah Blaffer Hrdy writes, “is not the same individual who decades earlier might well have aborted her first.” It’s a callous yet compelling explanation for why young women commit more infanticide.

As a very young child I remember once asking my own mom if she would die “for anyone”—meaning, I thought obviously, me—and receiving an uncomfortably long pause in reply.

In her defense, biologists envision a complicated back-of-the-napkin calculus involved in such an answer. Maybe Mom wouldn’t have died for me at age thirty-two, when I was newly born and there was the possibility of several more babies yet to come. But by the time I was ten, with just one measly sibling, she might have changed her tune. Her willingness to martyr herself would have crystallized.

(Or so I tell myself.)

The distinctive dedication of older moms is described, catchily, in what’s called the “terminal investment hypothesis.” It’s more a theory than a hard-and-fast rule, but stories from around the mammal clan, from red deer to rhesus monkeys, lend it some support.

Take killer whale moms, who are just like us—well, maybe not in the way that they crush the ribs of narwhals and devour them alive, but in the scope of their reproductive lives, which start around age ten and end shortly after forty, even as females potentially live on into their nineties. One study showed that the last calf of a killer whale mom is 10 percent more likely to survive than other babies in the pod, perhaps because its doddering mommy is extra motivated.

In humans, some scientists even suspect that terminal investment explains not only older mothers’ more solicitous behavior toward their infants, but their bodies’ treatment of the unborn. According to this theory, one reason that older mothers are more likely to bear more chromosomally abnormal babies is not simply that their aged eggs are somehow faultier. They may also have a naturally higher internal threshold for miscarrying, since perhaps a final baby with challenges beats no baby at all.



Along with her age and prior childcare experience, a woman’s mode of childbirth may also mold her maternal mind.

In mammals, remember, the physical stimulation of vaginal delivery—with its associated oxytocin flood—is often crucial to revving up maternal behavior. But C-sections bypass the vagina and cervix completely, which can have major behavioral consequences for some animals, including humankind’s close relatives. When scientists performed C-sections on 211 monkeys, only seven accepted their babies.

In humans, C-sections now account for roughly a third of all American births—and I’ve done my part for the statistics, having become what obstetricians sometimes call a “three-peat.” I’m not bellyaching about these abdominal surgeries, by the way. It was my call to scoff at what I then considered the ridiculously crunchy idea of hiring a doula for our first—that’s so not scientific, I’d tittered to myself, as a friend described her doula-approved visualization method of hanging upside-down baby pictures around her apartment, to correct a breech presentation. (At the eleventh hour, her breech baby did indeed turn and she dodged the C-section.) Plus, I just happened to be born with non-birthing hips. Today I’m quite pleased to be alive, and as a bonus I can still jump rope without peeing. Fortunately, the power of the maternal instinct ensures that human moms love our infants no matter the delivery method, and sometimes even if we never give birth at all.

That said, there is some reason to believe the ugly pink sneer on my midsection is not the only indelible souvenir from these surgeries. C-sections may mark our brains as well.

One study of C-section mothers two to four weeks after delivery showed that they were less responsive to their infants’ cries, although this difference seems to resolve after a few months. In another study of Israeli moms who had lived through a series of terrorist attacks, the moms who’d delivered via cesarean seemed less naturally buffered from the stress than other moms in those same conditions. And emergency C-sections, like my first one, are the most potentially damaging to the maternal bond. Women who have them are 15 percent more likely to suffer postpartum depression.

This may reflect the absence of the natural oxytocin deluge. Or it could have to do with the fact that many women—like myself—who end up on the operating table have also been dosed with Pitocin, the artificial form of oxytocin given to hasten labor, which some scientists think could potentially disrupt natural hormonal processes. Or it might be that moms who’ve just been minced by their doctors tend to have more underlying health issues and experience unusual lingering postdelivery pain, which impairs bonding no matter the baby’s exit route.



For reasons that likewise have to do with oxytocin, how you feed your kid in the weeks after birth also matters to the maternal makeover. Neural changes in breastfeeding women may well be somewhat different from those of formula-feeders.

Just as breasts grow during breastfeeding, so does the breast-centric part of the brain—or so scientists gather from studying other types of mammals. In nursing rats, the part of the cortex associated with the nipples and chest doubles in size, and there are other alterations as well. (Remember the menace of lactational aggression?) When mother rats are fitted with snug spandex jackets so that their chests can’t be stimulated, their maternal care is somewhat disrupted.

Compared to their leak-free, formula-using counterparts, nursing human mothers have been found to be more sensitive to infant cries as well as less anxious and less tense. It could be all the extra skin-to-skin contact—another proven promoter of maternal sensitivity—that breastfeeding entails. Or maybe it’s a self-selective effect, with cuddly-by-nature moms more game to breastfeed from the beginning.

But the chemical rush of nursing is also in the mix here. It definitely seems possible for both parties to become addicted. (One mom friend had to flee to Europe alone for two weeks in order to wean her son, who was pushing six.)

Some scholars think any differences between breastfeeding and bottle-feeding women are restricted to short hormonal surges during feeding sessions and disappear with the end of lactation. Other evidence, though, suggests longer-lasting neurological consequences of the different feeding styles.

Research on breastfeeding moms, from Boise State University, found that they remained somewhat more sensitive to their children’s cues even by the time their kids had reached fifth grade. And a study of more than seven thousand Australian mothers of various backgrounds suggested that those who breastfed were roughly five times less likely to neglect their kids throughout childhood.

Nothing about these aggregates implies that women can’t be excellent mothers however they nourish their children. The human maternal instinct is powerful and robust, not dependent on any single switch, and bottle-feeding has been going on for millennia—baby bottles encrusted with milk residue from extinct hoofed beasts are one of the oldest forms of human pottery. Also, in our modern world breastfeeding has clear drawbacks, with nursing mothers potentially experiencing more of the “motherhood penalty” at work, and perpetuating the childcare imbalance in modern marriages. Plus, it’s literally draining. I sometimes feel like one of Dracula’s victims levitating out of my bed for a midnight summons.

However, breastfeeding may be more within a given mom’s control than other factors, like how you made your lo mein money in middle school or the dimensions of your pelvis. I ended up being particularly grateful for the option, despite heading into the hospital to deliver my first daughter having barely pondered breastfeeding. (In fact, I had the impression that nursing cover-ups were a type of special tent that moms pitched if they wanted their kids to nap on the go—hey, I just saw the tiny feet sticking out!) During my induction, I was initially far more focused on my hospital bed Netflix lineup—and very soon thereafter, when the delivery went south, on the matter of my physical survival.

As I lay shell-shocked and mostly immobilized in the maternity ward afterward, the lactation consultant looming over me with her plastic cone-shaped pumps like a bad ’80s bra, I was tempted to squelch the whole mushy-gushy business. I had been bottle-fed myself, and I turned out just fine! The vague spiel about how breast milk helps baby immunity barely resonated, and nobody pitched breastfeeding as a boon to my own maternal mind, which, reeling after gory abdominal surgery, seemed to be having just a little trouble getting off the ground.

But the reality is that breastfeeding may be extra important for women like myself who’ve already suffered a series of setbacks, such as a nasty run-in with the surgeon’s scalpel and a baby bound for the NICU, that threaten our potential bond. And learning how to breastfeed was the silver lining of my C-section experience. If I hadn’t been stuck in the hospital for four extra nights, in the clutches of one Terminator-like lactation consultant in particular, I doubt that I would have figured it out.

Because on the day of my first daughter’s birth, which was also the beginning of my own new life, I was swimming upstream against another unseen current.

I was a first-time mom.



Well, duh. There’s a first time for everything, as our own mothers have often lectured us. All moms are newbies at some point. It’s a pretty unavoidable reality.

And yet this idea is a little less obvious than it initially seems. Whether you’re a rat, a river otter, or a human being, maybe the most important clue to what kind of mom you’ll be is whether you’ve been a mom before.

How well I remember the smug smiles of the second-timers as I, having finally been discharged from the hospital, grunted and plunged with my firstborn toward the neighborhood playground, my unwisely chosen stroller with the subpar shock absorption system shuddering with every sidewalk crack.

In those early days I used to spend hours at Buy Buy Baby, roving in endless circles—were there nine, as in Dante’s version of hell?—in search of the saving eco-plastic rattle or bendy giraffe that would magically calm our newborn.

Of course, the real missing equipment was inside me. The maternal change was still in progress in those first weeks and months; though I’d likely begun to transform during mid-pregnancy, I remained unfinished, still morphing into a mom.

It’s not just that veteran moms know all the best spray fountains and have mastered the pacifier cram. The study of “parity,” or the number of times a woman has given birth, covers more than the simple matter of learning the ropes of motherhood (or, perhaps more accurately, mastering the twisted straps of your infant carrier). Beneath these superficial differences in basic know-how, second-time mothers are deeply different creatures from first-timers.

For one thing, once a woman weathers the momentous transition into motherhood, she doesn’t endure the whole unsettling experience all over again for her second or twelfth child. While disruptions can absolutely occur, her maternal brain is for the most part up and running, batteries included, no assembly required, needing only fine-tuning and refinement. She’s already been sensitized, and her good-to-go mom mind makes her faster and more effective at processing her latest baby’s cues compared to the new initiate the next hospital bed over.

When second-time moms report missing that giddy feeling remembered from their first birth, they aren’t merely moping about the lack of extravagant baby showers. They’re missing the sensation of transformation itself. A second-time mom isn’t a woman becoming a mom; she is a mom having a second child. She’s the same mom—only perhaps more so.

“You could say that her ticket has already been punched,” Linda Mayes of the Yale Child Study Center told me. And motherhood is definitely a one-way trip.

This gives second-time moms an edge on many measurements of maternal capability. In general, repeat-customer moms find infant cries to be less aversive. It takes longer for beginner moms to derive meaning from their babies’ particular wails and yodels, while experienced ones are often better at distinguishing the sounds of infant pain from other cry types. Multi-timers tend to touch infants more. They are typically less shaken by events like prolonged separation from an infant, a C-section, or a premature birth.

Throughout the animal kingdom, experienced moms kick first-timers’ tails. Second-time cheetah moms select better dens. Practiced ewes lick their babies much sooner after birth. Sea lion veterans almost never nurse the wrong babies the way the neophytes do.

In lab tests, experienced rat moms catch crickets much faster than the first-time moms (who in turn outdo the virgins), and they also school the rookies in classic maze tests and at finding Froot Loops hidden in cunning little terra-cotta pots. Rat moms who’ve been around the block also dominate the first-timers in feats of maternal tenacity—traversing a slippery wooden rod, climbing a rope, and performing something called a “wire hang test.” (All of these rat mom activities, by the way, are eerily reminiscent of my postpartum boot camp exercise classes.)

For infants, these maternal differences may be a matter of life and death. In our close relatives like gorillas and baboons, firstborns are twice as likely to die as subsequent babies. And it’s not them—it’s us. Certain types of mammalian moms, especially rodents, are notorious for eating their first brood of young. In humans, maternal cannibalism is happily quite rare, but maternal abandonment and neglect are more commonplace. Experienced moms are far less prone to both.

They’re also more likely to display the maternal balance of coolness and readiness for action. Experienced rat moms are much swifter, for instance, to attack strange males, and they fight longer and harder for their pups. Seasoned human mothers are more collected than greenhorns in the face of infant distress—they perceive infant noises as less piercing to their ears. (In the first months listening to my colicky first daughter cry, I felt like Faye Dunaway in the final seconds of Bonnie and Clyde, each sob an invisible bullet—but that feeling didn’t recur with her siblings.) At the same time, battle-tested moms are quicker to detect trouble, with faster heart accelerations at the sound of their own infant’s distress.

Scientists are still trying to figure out the precise mechanisms behind this “not my first rodeo” maternal prowess. Some of it probably is just practice: human beings can get used to almost anything, baby war whoops included, and having basic familiarity with the ways of babies makes it easier to manage and interpret them.

But there is clearly something unseen going on in the brain as well—a way in which our minds might get even more mom-like in subsequent pregnancies, a “cumulative effect” that’s particularly notable in an era when “one and done” mothers are on the rise.

Studies in rats and sheep suggest that multi-time moms have more estrogen, opiate, and oxytocin receptors in certain parts of their brains—including the all-important mPOA—which may indicate that they are already up and running when the new litter arrives. This means just a little dose of feel-good hormones goes further with these worldly females—kind of like how it takes only a smidgen of shampoo to suds up already clean hair.

But being a well-oiled mom machine isn’t all sunshine and rainbows. Momnesia, for instance, is apparently compounded for mothers of more than one child. Human mothers of three have a much harder time with verbal recall tasks than first-timers do, which again suggests that there are mounting chemical and perhaps anatomical changes across successive pregnancies and that these changes are often, whatchamacallit, permanent.

Higher-order moms may also be more prone to hit the bottle: as a by-the-book first-timer, I remember gaping at an experienced mom one restaurant table over who swigged from a glass of wine while breastfeeding. Now I get it. We moms of many also stand accused of being somewhat lazier about playing with our later kids, and that’s fair enough. We may not have as much time to, say, whip up a freshly baked Very Hungry Caterpillar birthday cake complete with home-rolled green fondant to fete a two-year-old. And so it’s an open question whether later kids are better off: they get the benefits of our fine-tuned mom systems, our improved focus and response time, but they still may get less petting overall. Perhaps this trade-off explains the finding that firstborns often do shine brightest in school, while later kids are typically more laid-back and well-adjusted—quite possibly because their moms are, too.

As it happened, there were some very eerie similarities between my second birth and my first. The baby was another girl. Again, my due date passed and labor did not begin. Again, I was most unwillingly wheeled into the operating room for a C-section. In a truly Groundhog Day–like twist, it was once again the Monday after Super Bowl Sunday.

Yet somehow this was a completely different ball game.

There was none of the forged-in-fire stuff in the aftermath. All was calm. The baby’s scream did not sound like a car alarm at close range. Nobody ran naked through the hospital halls. I had remembered to pack a cheater swaddle, and breastfeeding was a breeze. Even my wound didn’t throb nearly as much. In fact, I felt chipper enough to take the once laughably unimaginable step of booking a shoot with the hospital’s roving newborn photographer.

The baby behaved like a champ through her glamour-shot session. The sun even broke through the clouds at just the right moment, producing, if I do say so myself, some of the most beautiful newborn portraits I have ever seen. The bleached-white hospital sheets were basted in butter-yellow light as the baby basked in peace.

But now I wonder if the sun really shone so bright. It was early February, after all. Perhaps the clear skies were inside of me.



My (rather dusty) babysitting résumé, my age, my surgical history, my nursing habits, and even the number of car seats cluttering up the back of my minivan—all of these factors chipped in to make me the mom that I’ve become, and I had at least some degree of control over most of them.

Others forces shaping motherhood, though, are entirely beyond our personal reach. Mom scientists have long noticed how maternal behaviors seem to run in families, with certain parenting patterns flowing across generations, almost as if they are inherited. And the hidden genetics of motherhood has become a hot topic in recent years, with researchers on the lookout for one gene or another that might set especially capable mothers apart.

But while you can increase your skin-to-skin baby cuddle time, reckoning with what’s under your skin is a much trickier enterprise.




Chapter 6 IN SEARCH OF THE MOM GENE What Your Mama (and Your Great-Great-Great-Grandma) Gave You

THE FAMILY observation room at UNC Greensboro feels like the den at your neighbor’s house, or any other plastic-festooned kid zone—except that several scientists and I are hunkered down behind its one-way mirror, secretly taking notes.

On the other side of the glass, a stout eighteen-month-old named Frederick sits with his twentysomething mother, whose outfit—a frilly pink romper—had briefly stumped the research assistant tasked with snaking heart-rate recording wires beneath her clothes.

But that’s all sorted out now, and mother and child have been exploring a carefully curated selection of toddler toys, including a race-matched baby doll, a screeching electronic play phone, and a selection of board books.

And now, right on cue, in strolls the ogre. (“We couldn’t use a clown,” lead researcher Esther Leerkes whispers. “Too many phobias.”)

“Hi, Frederick,” the ogre says brightly from the doorway. “What are you doing? I’m an ogre.”

Frederick looks up, thunderstruck.

The ogre wears a green cosmetology robe. Its voice is Southern-accented, female, and somewhat muffled behind a green plastic mask.

Frederick’s eyes enlarge as the looming green visitor, occasionally consulting the script scribbled on the backs of its green plastic hands, continues its startling soliloquy:

“Do you know what an ogre is? I have a green face. I’m really tall. I have big green hands, don’t I? I won’t touch you. Have you ever seen an ogre before? What are you doing, Frederick? I’m interested in what you’re doing. I see you there, Frederick. You’re not an ogre. You’re not green like me. You’re a little child. Children like to play. I like to play, too. Do you know ogres like to play? I can’t play with these big hands. They’re too big! That’s because I’m an ogre.”

The ogre hums the tune of “This Old Man,” bopping along to the music, then takes a sudden nap. Its delicate snores fill the room.

There is no telling how a given toddler will react to this part of the experiment. A few kids try for ogre high fives; others dissolve in tears. Frederick is somewhere in between, placing a plump hand nervously on his mom’s knee, his eyes trained on the romping monster.

And all the while, Leerkes’s eyes are trained on his mother.

Moms participating in this experiment are told that the researchers are interested in child temperament, which is technically true. What interests Leerkes far more, though, is the moms’ performance in these highly unusual circumstances, which are calibrated to rattle kids but not adults.

Long before the ogre starts prattling—indeed, before the toy basket is dumped of its contents, and even during the experimental setup when a miniature backpack full of censors and wires is fitted on the child—the researchers are covertly measuring a mom’s reactions, coding her behavior via video recording at some thirty frames per second. Did the mom smile reassuringly? Snap at her child? Straighten a barrette? Wipe a booger?

“If the child only cried for one second,” Leerkes says, “I know exactly what the mother did and whether it was appropriate or not.”

By “appropriate,” she means whether the mom has responded to her child’s cues in a sensitive manner—encouraging a curious kid, or comforting a scared one without scaring him further, and above all not tuning out entirely and thumbing through her text messages, as some of us may occasionally be wont to do.

Trying to determine what makes some mothers more ideally responsive, Leerkes has run this test on more than two hundred mother-toddler pairs over many years, starting shortly before 2010. In addition to the painstaking mom micro-coding, she uses the physiological info from all those hidden sensors, as well as mounds of questionnaire data on the moms’ socioeconomic background and life history.

“Sometimes I think I’m nuts,” the scientist and mother of three admits. And yet she always wants to look closer.

Around 2012, Leerkes began to wonder if there were clues to the mothers’ friendly-ogre response that she and her team of eagle-eyed coders were missing, in large part because they are invisible.

Sure, her researchers noted each cheesy mom smile, and every moment of adoring eye contact or breezy avoidance. They knew how old each mom was, how many kids she had, and a million other details about her life.

But what if important stuff was happening inside the mom, entirely out of view? What if a woman’s unique genome was a missing piece of each mom puzzle? Maybe the genetic lottery shelled out certain genes to some moms but not others, and these helped build our slightly different brains, accounting for some part of the startling rainbow of behaviors Leerkes sees from behind her mirrored window.

If the instructions for assembling your new crib left you with a migraine for two days, brace yourself. Building a mom is much harder. Our DNA is our own personal instruction manual, ensuring that our bodies construct the right proteins at the right time. The nucleus of every single cell in a mom’s body houses identical genes, but different ones are active in her cornea as opposed to her colon. In motherhood, combinations of genes are uniquely expressed in our brain tissue, flipping on and off, commanding the raw materials that make our changing minds.

Hundreds, probably thousands, of genes are activated in the maternal transition, tweaking our bodies and brains in countless unseen ways. Scientists heartily agree that no one DNA snippet could possibly orchestrate moms’, well, momming.

But maybe a few key genes could sway the quality of maternal behavior. Perhaps certain little blips of code could nudge a woman, even just a teeny-weeny bit, toward the more sensitive or less sensitive extremes.

While Leerkes’s thoughts were turning in this direction, scientists working with human populations had already explored a handful of these single so-called candidate genes, which might potentially influence parental behavior. Meanwhile, the rodent literature suggested that brain systems related to social cognition were also key for maternal care, which made a lot of sense to Leerkes as an expert in this research area.

She wondered if she could translate the rodent work to human beings.

One of the biggest mysteries of social science, to say nothing of Freudian analysis, is how patterns of maternal behavior repeat themselves in families, sometimes across many generations. If you examined us closely, you’d likely see that my mom and I share more than our knobby knees and dislike of cannoli. We probably share mothering traits as well. If certain versions of key mom genes do in fact run in our bloodlines, passed on from mother to daughter, they could help explain the repetitive cycles of mothering behavior that shape whole families over time. Maybe genetic markers, or “risk alleles,” could even help identify individual women who could use extra counseling, helping to break these destructive cycles.

And so, with funding from the National Institutes of Health, Leerkes asked each of her two hundred–odd mom participants to deposit two millimeters of saliva into a vial.

Then she mailed the mom spit off to a lab in Colorado for genetic analysis.



Once the ogre encounter (performed for my benefit and not scientific analysis) is safely over, Leerkes and I stroll back to her cavernous office. She’s also one of the university’s associate deans, and with her enviably long publications list, kindly sky-blue eyes, and desk-side bowl of fresh-picked strawberries, there are definite trappings of the supermom about her. So I’m mildly surprised to learn that, growing up on a farm in upstate New York, she had her first baby as a teenager. She toted her three-year-old daughter to college and then to graduate school in Vermont, where her studies into the varied nature of maternal behavior began.

Although she ponders motherhood from many angles, and suspects that there’s a complex cocktail of factors involved, Leerkes doesn’t think age is quite as important to mom behavior as other researchers believe. It strikes me that perhaps her own life story aligns more with the idea that maternal identity may be at least partially fixed within us before we are born, in our DNA.

We watch archived experimental footage on her office’s big screen. It’s quite astonishing how many ways a mom can react to a kid reacting to an ogre, or (in another version of the same test) to a remote-control truck disguised as a giant hairy spider that skitters about the room.

Some moms in the lab instinctively snuggle their spooked progeny, or try to distract them, or—for those who receive the highest sensitivity rating of 9—engage in a kind of tango in which the kid’s emotions lead and the mom’s choreography evolves in response.

Of course, there are varying views on how much sensitivity is necessary for good mothering, and what passes for basic parenting in suburban North Carolina might be seen as major overkill in, say, the Amazonian rain forest, where giant hairy arachnids might be familiar pests. Still, a core awareness of a baby’s cues helps mothers keep their kids alive, which all can agree is a good thing, and—for socially complex humans—responding to a child’s emotions makes up much of the work of motherhood.

Leerkes points out one high-scoring mom who, sensing her child’s growing interest in the spider, recasts the test into a fun game, lifting her feet to let the spider scurry underneath.

Other moms, though, ignore or even giggle at the children’s fear, or make them pet the spider. “Touch it, boy!” one mom barks. A few, Leerkes says, never budge from the laboratory’s love seat. (Some dark, deeply sleepy part of me wonders, Would that mom be me?) “We’ve seen moms on the phone and reading their magazines,” Leerkes says. “I had one mom get out a nail file.” (Phew. I don’t even own a nail file.)

Could invisible genetic units with inscrutable names really explain the baffling behavioral diversity that we see in Leerkes’s laboratory, not to mention near the Baby Gap sale rack or in the water park’s interminable log flume line? I’d dearly love to get this fortune-teller’s take on my own maternal destiny, reading my genes like tarot cards or tea leaves.

I would be surpassingly lucky to have snagged my mom’s mom genes, if maternal behavior is indeed passed down this way. Mom always seemed omnipotent to me. Somehow she always managed to keep a stash of frozen PB&Js in the freezer, half on white bread and half on wheat (for nutrition), all the crusts neatly chopped off, so that even when she had to rush off to work early my sister and I could have a homemade lunch.

Unbenownst to me, though, Mom had nursed secret fears about what kind of mom I might become. “I was a little worried,” she told me, tactfully waiting until a few years after my first child was born to share this.

Throughout my youth, she had watched me ominously ignore the neat rows of collectors’ edition Madame Alexander dolls on my bedroom shelves, with their heavily lashed, downcast eyes. I preferred to catch beetles in the backyard and to peruse books about man-eating sharks. I must admit that I experience similar doubts about my own daughters, who have inherited, along with my DNA, my formerly pristine childhood dolls, now contorted in a naked tangle on the playroom floor that cannot possibly bode well for future grandchildren.

But maybe our mom genes will carry us all through.



The search for the genetic keys to our mothering is a reasonable quest. After all, just as our noble modern mammaries gradually arose from the leaky sweat glands of some ancient opossum-like varmint, maternal behavior is an evolved trait, coordinated by genes that have emerged and diverged over a million generations, with new variations constantly surfacing and getting passed down or scrapped.

Today, basic mammalian similarities aside, hedgehog moms act pretty different from wolf moms. And even within species, humans very much included, it’s only natural that genetic variation would continue.

Emily and I, soul mates since we were seven, may be similar types of moms, but probably not as similar as my sister and I—or so studies suggest. But is this because my sister and I grew up in the very same household, sharing a bedroom and sometimes (by accident) a toothbrush, or is it because we share roughly half of our genes?

To tease that apart, scientists compare regular sisters to identical twin sisters and also to adopted sisters. Identical twin sisters, who have 100 percent of their genes in common, are more similar as mothers than regular sisters are. Meanwhile, adopted sisters—who share our bedrooms and toothbrushes but not our blood—are on average less similar than biological sisters in their mothering styles.

In truth, you don’t need access to a centrifuge to see that mother-daughter behaviors are recurrent and that familial histories repeat themselves. “Mirror, mirror, on the wall, I am my mother after all,” says another silly needlepoint pillow that pops up on some of our couches. Parental resemblance—both physical and psychological—is a subject that transcends science. It’s at the heart of much of human literature, not to mention the Star Wars franchise.

But perhaps it’s best to begin a little further afield—like, in yonder pasture.



Prior to writing this book, most of my knowledge of sheep derived from reading Where Is the Green Sheep? to toddlers over and over again. Yet on the subject of mom genes, those woolly wonders again emerge as model organisms.

For farmers, analyzing maternal behavior has little to do with self-reflection. Barnyard moms are quite literally cash cows for them. “That’s what the maternal instinct does for us,” one farmer told me. “Makes us money.”

Among beasts of burden, attentive maternal behavior ensures offspring survival and drives farms’ bottom lines. In the livestock literature, “fertility and maternal instinct” are female traits prized nearly as much as “a high-yielding carcass.” (Finally, folks who appreciate a plump mom!) Farmers and shepherds are considered the world’s earliest geneticists, skilled at cultivating desirable traits in animals even if they didn’t know precisely which genes were involved. Today they are at pains to understand how maternal behavior is passed down in order to optimize their animals’ bloodlines.

For years Cathy Dwyer, an animal behavioral scientist and sheep specialist at Scotland’s Rural College, listened to local farmers’ reports that some breeds of local sheep moms were simply better at lamb-rearing. Specifically, one regional breed, the Suffolk sheep, was “rubbish” at motherhood, with sky-high lamb death rates, while another common type, the Blackface sheep, excelled.

She decided to put the rumors to rest through an arduous series of barnyard investigations. Sure enough, after many hours of observing, Dwyer concluded that the Blackface sheep indeed licked their newborns more, were quicker to suckle them, rarely head-butted them, and uttered more maternal bleats. In a Y-shaped-maze test, the Blackfaces located their babies faster and stayed with them longer.

Meanwhile, the Suffolks, she said, were “just a little bit casual in their maternal behavior, and a little bit more interested in getting to the food bar.” Even the second- and third-time Suffolk moms struggled, sometimes rejecting or attacking their lambs.

Could the profound difference in behavior possibly stem from the lambs and not the dams? Neonatal sheep, like most mammal babies (and human ones are no exception), are not the savviest of creatures: unable to recognize their mothers, they are initially attracted “to any large object.” (Let’s try not to take that personally.)

But Blackface lambs do have a reputation for being hardier and more with-it than their Suffolk counterparts, perhaps making their mothers look more adept.

To rule out this variable, Dwyer performed a series of embryo transfers. She made Blackface moms give birth to Suffolk babies, and vice versa. The split in mothering styles endured, regardless of the baby’s breed.

After this experimental deep dive, “my feeling is that there is a pretty hefty genetic component to maternal behavior,” Dwyer says. After all, these striking breed-by-breed mothering differences crop up in many types of domesticated beasts—between golden retrievers and German shepherds, for instance, as well as among rabbit breeds, and even in various strains of white mice and lab rats.

What drives these genetic divergences? In the cases she studies, Dwyer believes it’s the intensity of human care. The Blackface is a hands-off highland species that gives birth unattended in the wilderness, so natural selection weeds out the lambs born to lazy moms and whatever genes incline their dams toward inattentiveness.

The Suffolk, on the other hand, is a lowland meat species that has been more intensively cultivated—giving birth inside cozy shelters, with humans on hand to help jump-start the bond between mother and young.

So the selection pressures on top-notch maternal behavior may have been relaxed by human coddling over the past seventy-five years or so. When I ask if human interference could really reshape a beast’s genetic code in such a short time, Dwyer reminds me that not long ago it took forty weeks for farmers to raise a broiler chicken, and now they’re fat enough to eat in six.

Pioneering geneticists though farmers may be, in the Suffolk case they have accidentally coaxed out the opposite of the desired trait, creating a kind of Frankenstein’s momster: a pampered strain of meaty but mediocre mothers.

Aware of this danger, many modern shepherds try to prevent something similar from happening in their own flocks. Every ewe from my Connecticut barn slumber party, for instance, would later be rated on a maternal performance scale, the results figuring into the math behind who heads to the slaughterhouse that year. The good moms get to live.

Farmers’ maternal performance scales are fairly crude, though, often using indirect measures like the weight of a mother’s lambs. It would be far more reliable and convenient if livestock professionals could identify genetic factors connected to optimal maternal habits, administer a DNA test, and then flood their pastures and pigstys with premier moms.

This is much more challenging than separating the Suffolk from the Blackface. Several of the more ambitious genetic studies have been done in pigs, perhaps because bad pig mothers are especially notorious. Known in the pork industry as “crushers,” they are prone to roll over and squish their piglets. Pig farmers have a strong incentive to figure out how to breed sows with lower rates of piglet loss.

But stamping out the crushers is easier said than done. In pursuit of what is sometimes called a “super sow,” one German team tried to find genetic links behind a mother pig’s reaction to piglet screams. Hiding high-definition speakers in pig crates, the researchers played thirty seconds of a distressed piglet’s squeals. They then tried to compare each sow’s reaction to this “scream test” with her response to thirty seconds of a similar-volume song: “Lovefool” by the Cardigans. Love me, love me, saaaaaaay that you love me….

Unfortunately for the experiment’s aims, but in a testament to the power of mid-’90s pop music, most of the pig mothers seemed much more aroused by “Lovefool” than by the piglets’ despairing shrieks.

To make matters even sloppier, the forms of heritable maternal behavior that are easier to pin down in domestic animals are not always the ones we’d like to enhance. One of the steadier measures of maternal prowess is aggression. There is likely a genetic link between animals’ willingness to defend their young and their babies’ survival rates. Yet farmers tasked with personally kidnapping and killing said youngsters might not wish to coax forth this trait.

“When this aggression is directed at stock workers or members of the public entering grazing fields,” one group of wary livestock scholars writes, “it clearly becomes much more problematic.”

Meanwhile, all of these studies are still looking at general patterns of inheritance, not specific genes: a genetic connection doesn’t tell you exactly which gene is responsible. This leaves ranchers and shepherds still doing things the ancient way, weeding out the best and worst animal moms using old-fashioned mix-and-match tricks, observing traits and attempting to maximize them, rather than administering, say, a simple “keep or dump” blood test.



Over here in the human world, for a time scientists were more optimistic that they could identify a few smoking-gun mom genes.

After all, geneticists seemed to be rattling off genes that explained plenty of other human qualities and capabilities. In 2008, they identified what was later dubbed the “faithfulness gene,” which coded for a vasopressin receptor variant that predisposed men to be sexually loyal (or not). Others found the “wanderlust gene,” supposedly driving globetrotting impulses and human migration patterns. Perhaps most famous was the “warrior gene,” which allegedly triggered aggression and risk-taking in certain people.

A good mom gene—call it the “I can tell a mile off that you have a fever and also scrape the last bits of barf out of your car-seat crevices” gene—would be in this same vein.

To date, there are perhaps two dozen papers on whether having (or lacking) one culprit gene type or another predisposes a given woman to be a more sensitive mom. The usual suspects are genes related to maternal neurochemicals like oxytocin, dopamine, vasopressin, estrogen, and serotonin. For instance, all moms have genes that code to make dopamine receptors, which suck up the pleasurable chemical dopamine. This is a component of the brain’s reward system that is likely vital to maternal care, making our poopy-pants babies seem as sweet as peonies.

But there are five types of dopamine receptor, and the genes that code for them come in a number of different genetic variations, like flavors. Different women are born with different flavors. Some receptor types may be more efficient at siphoning up the pleasurable neurotransmitter, perhaps making women gifted with these genes feel more rewarded when interacting with their children, and by extension making them superlative mothers.

When a friendly green ogre isn’t called for, the studies that try to establish this kind of link, between specific genes and real-world mom hijinks, tend to follow rather adorably pedestrian designs. These types of experiments are commonly staged in moms’ own homes, or in labs resembling living rooms, with cameras “inconspicuously installed in the ceiling.” (Since the ceiling is currently the only clean surface in my living room, I bet I would notice.) To probe our genetic mettle, scientists use common mom paraphernalia, like blocks and Play-Doh, as their analytical tools. How does a mom go about building a tower with her child? Does she help him solve a vexing puzzle? Now then, a drizzle of spit, please, and we’ll see which genes in particular forecast her triumph or failure.

In one Israeli experiment, researchers had moms and their three-year-olds play with “a colorful set of Play-Doh and modeling tools,” and then coupled their observations with the results of simple genetic tests related to the neurotransmitter vasopressin, involved in social behavior.

They concluded that moms with a certain variation within the gene for the vasopressin receptor were slightly more likely to provide structure and gentle guidance in play. That is to say, moms born with this gene type were better at helping the child set Play-Doh goals, handle any Play-Doh setbacks (which might or might not involve eating the experimental materials), and so on.

Another group asked moms in their own homes to read to their eighteen-month-olds from “a wordless picture-book” and to use “a pegboard,” whatever that is, to make various shapes. Combining observations with genetic results, scientists calculated that women with two copies of a long version of the vasopressin gene were less sensitive to their children.

A gene-hunting team from the University of Chicago really put us moms through our paces, staging a kind of iron mom competition. After encouraging an unsuspecting mother and her kindergarten-age child to play together under video surveillance, a researcher would suddenly storm in, scattering “clothes, papers and empty containers.” Then the unlucky mother “was given an Etch-a-Sketch, worksheets, a magazine, a pencil and written instructions to complete tasks with her child in order… : (1) return toys to shelves, (2) put clothes in the box, (3) put paper and containers in the wastebasket, (4) count geometric shapes, (5) copy a set of geometric designs on paper, (6) dust the table with a cloth, (7) draw a diagonal line on the Etch-a-Sketch, and (8) choose one toy and play quietly while the mother reads and takes a telephone call.”

The moms were given just fifteen minutes to accomplish these tasks, which are more than I can handle most weeks. But the payoff was supposedly worth it: combining a woman’s under-pressure Etch A Sketch performance with her spit sample and other tests, the researchers deduced that several variants of the gene coding for the oxytocin receptor were associated with maternal capability.

Using tools like the friendly-ogre test, the spider test, and others, Leerkes’s lab, too, found that variation in a woman’s genes can—albeit to a very, very slight degree—help explain her real-world behavior toward her child. In 2017, Leerkes and her colleagues published a paper showing that having a long (and less efficient) version of the gene for a dopamine receptor, along with one other genetic variant, was linked indirectly with less-sensitive mothering. That is to say, mothers with these “risk alleles” in their DNA interpreted their babies’ behavior more negatively, which in turn predicted less-sensitive mothering.



But if all this seems a little bit reductive, given the dazzling complexities of human motherhood even before an ogre shows up—well, you won’t be surprised to learn that these days many scientists, Leerkes and her team included, rather agree.

On a family trip out west, I stop by the University of Colorado, Boulder, to meet Leerkes’s collaborator, geneticist Andrew Smolen. He walks me through his lab, stopping at one device to show me how he heated the North Carolina moms’ genes to 95 degrees and copied them a billion times. Next he ran them through a squat box that apparently costs $300,000—“You could have this or a Ferrari, and sometimes I think I’d rather have the Ferrari,” he jokes of this genetic analyzer—which sorted the DNA snippets according to length, allowing him to figure out which subjects had what genetic versions.

“In general, I think parenting—good and bad—is heritable,” Smolen tells me. “The apple does not fall far from the tree.”

We end up in a room lined with enormous freezers, which—by my quick calculations—would have plenty of room for even the 72-count Eggo waffle box. This array of ultracold units, kept at negative 112 degrees Fahrenheit, contains the human samples from past experiments.

He opens the door to one big freezer, billowing with smoky cold. The mom genes are kept in neat little trays similar to the type used to make ice cubes, waiting for the next whiz kid to crack their secrets.

But those secrets may not yield as easily as scientists once hoped. “These genes may be involved,” Smolen says, of the candidates his research has identified. “They may actually be. But it’s kind of hard to believe that a single gene is going to be responsible for such a complex behavior, even though it has consequences down the line. Our ability to look at specific genes involved in behavior is surprisingly not as robust as we once thought.”

Indeed, the tempting notion that “there’s a gene for that,” just as there’s an app, belongs to a paradigm that a growing number of genetic researchers have moved past. The more I talk to researchers, the more I realize that the presence of any one suboptimal mom gene variant in the nuclei of my cells probably wasn’t going to crush me as a mother.

Rodent research now suggests that many of the hundreds of genes activated in mom-rat brains are in chromosomal locations where nobody thought to look. The idea that having any one “flavor” of a single receptor would matter much in the grand scheme of human moms seems less and less likely.

“I see many things working together, interacting with so many other things,” says maternal behavior researcher Stephen Gammie of the University of Wisconsin–Madison. The transition into motherhood is not a one-note affair but a whole genetic symphony, “a score sheet with some things going up and others going down.”

Meanwhile, human genetic studies have been moving away from headline-grabbing candidate genes, and toward the less sexy but more thorough genome-wide association approach. Instead of picking a couple of shot-in-the-dark candidate genes, these studies scan the entire DNA sequences of enormous populations of people, seeking multiple variations that correlate with a particular trait, like sexual orientation, or a particular condition or disease.

Unfortunately, using these genome-wide techniques to study moms is daunting. For starters, the gold-standard genome-wide studies require tens of thousands of participants. Studies of hard-to-corral moms, though, often depend on painstaking one-by-one recruitment at childbirth and baby yoga classes, and sometimes even extra kiss-upping via Mothers’ Day cards, and despite all this still usually round up only a few hundred people.

Then there’s the fact that, while many mom studies rely on hours of individual observation, genome-wide studies typically ask participants to answer just one simple survey question (“Have you ever had a same-sex experience?” “Do you suffer from asthma?”) and provide a DNA sample.

Even if you could get a critical mass of moms to do this, it’s pretty hard to imagine a lone yes-or-no question to identify flying-colors mothers. (“Have you ever subsisted on discarded sandwich crusts?” “Do you own a laminator?” “Do Christmas decor companies start mailing you coupons in mid-July, and are you okay with that?”) So to get a plausible genome-wide study up and running, you might still need to run observational experiments on every last mom, the green ogres punching in for overtime for years.

Scientists are always coming up with fresh approaches, and emerging genome-wide research on the genetics of personality may yet shed light on parenting habits, too. When it comes to mothering, though, “I don’t know if we’ll ever get to the point when we know the specific genes involved,” says Ariel Knafo-Noam, an author of the Play-Doh paper.

Canadian researcher Viara Mileva-Seitz agrees. She spent years of her career at one of the world’s most influential maternal behavior labs, compiling a suite of well-publicized papers on candidate mom genes—how variation in serotonin transporters influences a woman’s attitude toward her six-month-old, or how an oxytocin gene type can help explain her breastfeeding duration.

Yet although that foundational work is still cited in the latest scientific literature, she sometimes wonders whether it truly gets at the heart of the matter.

“I put everything I had into these papers. I was meticulous in the statistical analysis,” she says. “But there is too much complexity. We are dealing with some very messy outcomes in this research. There is so much noise, and we are trying to find patterns in the noise.” When it comes to the study of maternal genetics, “we are at the base of this humungous mountain. We are not sure how to climb it. Everybody is just picking at it in various ways.”

Although she is hopeful that better questions are being asked now, Mileva-Seitz herself has left the realm of mom science entirely, and is now living (where else?) on a rural sheep farm with her husband and kids, while working as a photographer. Family portraits are her specialty.

“That’s how I capture the beauty and complexity of maternal behavior,” she says. “That’s how I can really see mothers.”



But as the hope of swiftly pinpointing moms’ defining genetic markers recedes, scientists are increasingly sure that at least some of the heritability of mothering is actually a somewhat different biological phenomenon: not a genetic inheritance, but a chemical story inscribed atop the genes we carry.

In a sort of Russian nesting doll effect, moms and daughters especially (but also granddaughters and great-granddaughters) tend to repeat caregiving patterns, sometimes in obvious ways—like giving birth to their first babies at equivalent ages, or feeling similarly comfortable with practices like spanking—but also in subtle, textured mannerisms, like how they exude warmth or hostility toward their children.

The reality of these patterns hits me at random, eerie moments, like when I realize that I’m tightening my daughter’s ice skate laces with exactly my mom’s harried expression on my face, or looping the leather strap of my wristwatch through the handle of the pool bag just as she used to. It happens especially when a kid is sick and I’m doling out earache medicine while speaking in her particularly patient tone of voice, like a ventriloquist’s doll. I have such vivid flashbacks to my mom tenderly bathing seven-year-old me in a baking soda bath that sometimes I almost think it’s a shame that children don’t get chicken pox anymore.

Perhaps the weirdest moment came when my mother pointed out that I had decorated my first daughter’s nursery in primary colors, rich red and blue and yellow, instead of the default pastel pink. This scheme, she reminded me, was identical to the colors of my own childhood nursery—even though I have no conscious memory of that room.

In psychoanalytic circles, the notion of invisible third parties putting their oars into our parenting is literally called “ghosts in the nursery,” and your own mother is typically the most powerful spook. Figuring out just how and why we human mothers resemble our own moms is a tall order indeed. And yet the fact remains that your feelings about your own mother are a major predictor of your relationship with your child. One team of scientists found that, in about 75 percent of cases, they could use a woman’s childhood-care recollections to forecast her relationship with her one-year-old.

Scientists have tried to understand repeating mothering patterns via longitudinal studies, arduous undertakings that follow families for thirty years or more, as subjects who started out as children under their own parents’ rule become parents themselves.

In the late 1980s, Rand Conger, now a University of California, Davis, professor emeritus, started studying Iowa farm families during a dire agricultural depression. “Even the bankers were shooting themselves,” he remembers. He was initially interested in the crisis’s effect on the upbringings of several hundred seventh-grade children, but ended up sticking around until those seventh graders were moms and dads in their own right.

“We saw intergenerational continuities within the families,” he says. “Kids who were treated harshly by their own parents were more likely to become harsh parents.” Human lives are never foregone conclusions, of course, but the themes were hard to ignore.

Similar studies have since been carried out everywhere from England to Indonesia, in both highly educated populations and among the urban poor. A New Zealand study followed three-year-olds until they had three-year-olds of their own. As adults, the original three-year-olds uncannily resembled their parents in their displays of warmth and sensitivity. The mother-child inheritance pattern seems to be stronger than the father-child one.

Some aspects of repetitive mothering reflect shared mother-daughter genetics, even if the specific genes remain MIA. Presumably at least a few are the result of copycat behavior, a simple matter of “monkey see, monkey do.” But others are more mysterious, with nurture and nature intertwined.

Some of the most arresting studies of cyclical mothering really do involve monkey moms. Vervet monkeys, for instance, spend almost identical amounts of time with their babies as their mothers spent with them. And in rhesus monkeys, abusive mothering stretches back along matrilines for half a dozen generations or more.

In one watershed study from 2005, Dario Maestripieri, a scientist at Georgia’s Yerkes National Primate Research Center, recorded which infant female monkeys were abused—that is to say, dragged around, hit, or stomped on by their moms. Then he watched as those baby girl monkeys grew up to slap around their own firstborns. Not surprisingly, more than half of the maltreated monkeys became abusive mothers. All the well-tended infants matured as competent mothers.

There was a catch, though. In the first phase of the experiment, Maestripieri had pulled a switcheroo. He’d swapped some of the day-old babies, so that the abusive monkey moms ended up taking charge of the offspring of outstanding monkey moms, and vice versa.

The monkeys grew up to match the behaviors of their adoptive mothers, not their biological mothers, from whom they’d inherited their genes. This suggests that the mothers’ abusive behavior is not passed down family bloodlines in any kind of straightforward genetic manner.

But genes may yet be central to the story. In a McGill University lab in Canada some fifteen years ago, Frances Champagne (whose fabulous name reminds us how parents can shape their children in ways that transcend genes) noticed that even though all the rat families she was studying were from the same genetic strain, living under identical laboratory conditions, the mothers behaved slightly differently, especially in how often they licked their babies (of which they had up to twenty at a time, poor things). The top 5 percent of moms licked and groomed their young with extra diligence, and the bottom 5 percent licked less than average.

“Why would these mothers behave differently?” Champagne asked herself. “Why would you get natural variation when there are no environmental cues that are changing?”

It turned out that maternal licking habits were passed down like the maternal habits of Dario Maestripieri’s monkeys. When Champagne cross-fostered the rat pups, so that the high-licking moms raised the babies of low-licking moms, the babies of the below-average lickers grew up into prodigious ones—following in their adoptive moms’ pawsteps, just like the Maestripieri primates did.

Her collaborators even found they could tailor a baby rat’s maternal destiny by stroking it with a tiny paintbrush in lieu of its mom’s tongue, programming the future mom to be a diligent groomer or not.

But note that word: “programming.” Nobody imagines that the baby rats were memorizing how to mother via practice and imitation, in the way that a human mother might learn how to change a diaper or pilot a stroller. Rather, the physicality of getting licked somehow shaped the females’ instincts and behavior, as if their maternal nature was some kind of drippy ice cream cone that could be contoured with the tongue.

“So then I focused on drilling down into what was behind that,” Champagne recalls. “I wanted to show that the care you receive leads to epigenetic changes in infancy, and that this could replicate.”

“Epigenetic” means “on top of the genes.” This newish field focuses on how and why and when certain bits of our genetic code get expressed or not. Every person has 37 trillion or so cells, far more cells than there are stars in the Milky Way. Each cell has the same DNA at its core. Yet some become liver cells, and others skin cells. And those that become a female’s brain cells will likewise function quite differently during her infancy versus after pregnancy.

The genes themselves are more or less set in stone in all of these cases. The changes are typically epigenetic ones, evoked by the female’s environment and life experiences, which somehow turn certain genes on and off. The major experience of pregnancy kicks off certain domino effects in the brain, but so might experiences that are earlier and subtler, like how the female was treated in infancy—in the rat’s case, via her experience of her own mother’s tongue. A process called “methylation,” for instance, silences particular genes by chemically coating them, so their recipes can’t be read.

In the less-licked rats, Champagne’s team discovered that certain DNA regions related to maternal chemistry seemed to shut down. With more of their stress-hormone receptor genes silenced, the under-licked rats were inefficient at processing stress in ways that seemed to make them less engaged, less lick-happy, when they became mothers in their turn.

The well-licked baby rats, meanwhile, were more likely to express their genes for certain estrogen receptors, which made them more sensitive to the key maternal hormone when they went on to have pups of their own. They were also more likely to express genes for oxytocin receptors, and to grow more oxytocin neurons in their brains. Which means, in turn, that when they had daughters of their own, the licking behavior was passed down—not through some be-all and end-all “licking gene,” and not through learned behavior, but through the complicated interaction between a soft rat tongue and the expression of her daughter’s genes.

Licking studies don’t apply directly to human mothers… well, not usually, anyhow, although I can imagine how the “baby as lollipop” concept might tempt a particularly zealous back-to-nature mom group. (This would be, in the truest sense, a gross misinterpretation.) But some promising parallel research suggests that touching or stroking human babies may be our equivalent of licking.

“Infants need to be touched,” explains Lane Strathearn of the University of Iowa. “If you don’t touch your teenagers, they will thank you for it. If you don’t touch your baby, that baby will die.”

One striking study from the British Columbia Children’s Hospital asked parents to keep what’s been described as a “cuddle diary” of daily physical interactions with their newborns. DNA swabs collected years later, when the kids were four, showed that epigenetic differences arose between “high-contact” and “low-contact” kids, just as they did between the licked and unlicked rats.

Of course, the examined genes came from human cheek swabs, not brain biopsies, which are a lot harder to come by. However, one small 2009 study did biopsy the brains of human suicide victims. Hippocampus samples from the ones who’d suffered from childhood abuse showed more gene silencing, or methylation, in the brain tissue. Another small study of maltreated children showed that if their parents had undergone a professional intervention (and presumably improved their behavior), the kids’ DNA methylation patterns were altered, too.

These epigenetic changes may help explain not just patterns of observed maternal behavior through families, but some of the physical differences between our brains as well. One Baylor College–led study of thirty first-time mothers showed, via fMRI scans, that women who reported healthy childhood relationships with their own mothers had more powerful reactions in the reward-focused areas of their brains when shown pictures of their own kids. They also had more oxytocin in their systems when they frolicked with their seven-month-old infants.

Another study, from Yale University, showed that young mothers who had better childhood memories of their own moms had more gray matter in brain regions related to emotion processing, and had more pronounced responses to infant cries.

Women treated poorly by their mothers, on the other hand, tend to pay less attention to baby faces even if they’ve gone on to have children of their own. They seem to be more upset by the sounds of babies’ cries. One British research group identified eighteen-month-old children who had insecure relationships with their mothers, and then ran brain scans on the same kids more than twenty years later. Their adult brains looked different, with larger amygdalae—the part associated with fear and aggression.

Fascinatingly, the same types of findings seem to apply in foster families. Researchers wondered whether the best predictor of an infant’s relationship with a foster parent was the age at which the baby was taken into the family. But instead, it turns out to be the quality of the foster parent’s own childhood relationship with his or her own past caretakers. Even in the absence of blood relationships, family history repeats itself.

Whether or not epigenetics fully solves the mystery of how mothering self-perpetuates, it does feel right that every mother is generations in the making, with maternal warmth passed like a candle or a whispered recipe down from one woman to the next. After all, a female fetus already has her full complement of several million eggs when she’s occupying your pelvis. Thus, in true matryoshka doll style, in pregnancy you carry your future granddaughters as well.

When I experienced my first quickening—the goldfish flop of a daughter deep in my belly—I was about sixteen weeks pregnant and on a trip with my mom and sister in rural Ireland, home of some of my mom’s ancestors. We had just wandered the rocky ruins of a great-grandmother’s thatch-roofed seaside hut. I felt that first fetal tumble in my stomach afterward in a Galway pub, as I spooned up a bowl of piping-hot potato leek soup.

It’s a bit unnerving to think that what all those unnamed mothers did centuries ago—in a world of strained sunshine and wet gray stone, a subsistence economy of sheep (of course), potatoes, and seaweed, and nights brightened only by firelight—might have somehow trickled down to make the modern me. What lullabies did they sing, between reviving the fire and boiling seaweed pudding for dinner? Could their actions help steer mine today, as I prance with my expensive stroller to grab falafel for lunch? I imagine these anonymous ancestors’ gnarled, ghostly hands kneading dough, scrubbing clothes in cold water, touching a child’s face. They are sculptors’ hands.

As overwhelming as their presence feels, it is also liberating to think that almost any person—a biological mother, an adoptive or foster mom, a single dad—who resolves to love and cherish just one baby girl today may shape generations of mothers yet to come.



Of course, our own moms and grandmas aren’t our sole creators, nor are we their carbon copies. (Luckily, my mom’s “vacuuming in your underwear three minutes before Thanksgiving company arrives” gene seems to have skipped a generation.)

To see who made us the mothers that we are today, we must look backward, yes, but also straight down—to knee height or maybe even a little bit lower, at the level where your toddler is coloring the carpet or locking his big sister in a death grip. Oh, right, our kids—remember them? Needless to say, they are not the least bit interested in how we got made, so long as we remain at our posts ready to pour the chocolate milk. When I tried to introduce my first daughter to the mysteries of how mothers become, by letting her tag along on one of my prenatal appointments, she seemed deeply unimpressed by the fancy ultrasound machine and the baby’s cantering heartbeat and the rest, but one thing stuck. Upon returning home from our doctor’s visit, she promptly stole a plastic kitchen cup and peed in it, just like she’d seen Mommy do.

She is at the core of my story anyway. For as much as mothers create mothers, children are a volcanic force in our parental forging. Our daughters (and sons) are our authors, too.




Chapter 7 ARE YOU KIDDING ME? Why the Child Is the Father of the Mom

THEN ONE day, all the old familiar feelings: the cue ball rolling in reverse up the back of my throat, the syrupy tiredness oozing behind my eyelids, the kazoo-like public gas events. Fumbling in the bathroom late on a summer afternoon, I watch with only mild surprise as the usual two pink lines darken in parallel, pointing the path forward. At thirty-nine years old, I’m—in my obstetrician’s weary words—“going back to the well again” for Baby Number Four.

Yet the same old pregnancy story is, as always, brand-new. I fantasize about hot sauce and cheap iced tea, instead of the ricotta pizza I craved the last time. I am compelled to play on repeat certain long-lost, previously unmissed melodies, including “It’s My Party and I’ll Cry if I Want To” and anything by Tiffany. My normally comatose nighttime television viewing gets a little livelier. Never much for recognizing faces, I gradually develop an uncanny ability to spot minor actors who’ve made cameos in ’80s movies or short-lived sitcoms, awing my film-buff spouse. The English language is slipping away, though. My mom’s in her seventies, I’m in my thirties, and sometimes we stare at each other trying to remember the same words. Cairn. Mint.

Maybe all this happened without my noticing in the previous three pregnancies. After all, I’ve just been reading papers about how mothers are extra suspicious of strangers’ faces, and about how we hemorrhage words. Or maybe, like the scientific literature says, my mom powers and deficits are simply compounding with every ride on the hormonal roller coaster.

But what if it’s just something special about Baby Number Four?

Our kids—or mine, anyhow—can wreak havoc at any time, in any place, but they seem especially disruptive to mom science. For researchers who wish to parse maternal differences, a child and all his or her adorable quirks can become a confounding (not to mention Dorito-extorting) variable.

If your kid is screaming bloody murder but some other lady’s kid is picking his nose during an experiment, you and she will respond differently, regardless of the researchers’ aims. This is one reason why scientists like to show moms the same pictures of other people’s kids, and why they have also developed hyperrealistic infant simulators. These large electronic dolls are marvelously persuasive, especially glimpsed in passing: researchers who tote them about occasionally field congratulations from startled colleagues.

Other labs, though, are intent on mining, rather than minimizing, so-called child effects, and exploring how children, no less than placenta-depositing dads and distant Irish great-grandmas, are indispensable to moms’ manufacture.

Every kid is a wild card, and each shapes us differently. Our chances of getting postpartum depression, our sleep habits, the frequency with which we smile, and even our willingness to have more babies are all influenced by our present baby’s temperament, health, and other characteristics. Scientists who’ve trained their night vision cameras on infant cribs have no doubt noticed that it’s the babies running the bedtime show, or rather shows, since every baby is a unique disruptor from birth (and even before, as we’ll see). These frail little people have a lot more power over us than you’d think.

This phenomenon, perhaps screamingly obvious to moms of the past, may be harder for us to detect today, since our sample sizes are shrinking. In 1976, 40 percent of American moms had four or more kids, but today it’s only 14 percent, while the number of one-child families has doubled. It’s hard to gauge how much of your parenting is a response to a particular child’s characteristics if you have just one little ringmaster to contend with.

Mothers of two or more, though, may make discoveries even more profound than finding last year’s wad of crusty kid tissues stuffed in our winter coat pocket. We may be uniquely positioned to appreciate the titanic power of children’s natural differences over our behavior.

In 2018, researchers from the University of Minnesota, Twin Cities—who, like so many researchers, did not necessarily set out to study moms—polled a thousand people about the degree to which they believed a person’s genes or the environment (or both) influence various human traits, from eye color to intelligence.

The researchers were surprised to discover that, across a diverse population of respondents, the savviest answers came from mothers—and not just any mothers, but moms of multiple non-adopted children.

There is nothing like the birth of the next child to underscore how little about parenting we personally control—and to reveal the degree to which our lives and our minds are but Play-Doh in pudgy little hands.



I’m back on the tail of Yale’s extraordinarily energetic Helena Rutherford, following the fuchsia blur of her sweater as she swerves through the halls of Yale New Haven Hospital’s Saint Raphael Campus. At the maternal fetal medicine ward, she hangs a left for room six.

It’s like a different world in here, far removed from the blare of a hallway television and the heavy tread of pregnant women plodding past with full bladders for ultrasounds.

This doesn’t look like a hospital exam space. Instead of a sterile white bed, room six has a recliner invitingly draped in a plaid throw. The overhead fluorescent bulbs are switched off in favor of a golden pool of lamplight. A faux orchid distracts from the glare of linoleum flooring. Rutherford has designed this place to feel as homey as possible, so moms-to-be—and yes, their fetuses, too—will feel at ease. (We’re told that even the ward’s nurses have taken to occupying the experimental suite on their lunch breaks.)

The afternoon’s subject arrives, sporting big winter boots and a thirty-seven-week baby bump.

Rutherford ushers the pregnant woman to the recliner.

“I’m just going to ask you a few quick questions,” she says. “Did you eat anything in the past hour and a half?” The subject mulls this over for a bit, and then shakes her head. “The reason we ask you not to eat is that if you had a lot of sugar and you came in, the baby’s going to be super active, so we try to get the babies in the same state. Did you drink anything?”

Tea, around 11 a.m.

“Did you sleep well last night?”

(Another lengthy pause.)

“I know that’s a tough one—just try for a yes or a no.” The mom-to-be settles on a mild “yeah.”

Next Rutherford positions the fetus’s heart rate monitor, by buttoning an elastic strap around the lunar dome of the mom’s bare abdomen, and ripping open a foil packet of jelly to help glide the monitor across the vast navel. Like a pro she finds the jig of the fetus’s heartbeat, which hovers around the standard 140 beats per minute. The mom is already wearing a heart rate monitor of her own beneath her clothes. Soon mother and child heart rates are scrolling out, the fetus’s on a nearby laptop screen and the mother’s on Rutherford’s digital wristwatch, to be downloaded later. The experimental stage is now set, so long as the equipment stays in the right place.

“If anything moves,” Rutherford says as we step outside, “just give us a shout.” The idea is to let mothers and babies rest for about twenty minutes to establish the baseline of their cardiac activity. As usual, Rutherford has a million questions about the invisible upheaval happening inside this woman. But she’s especially eager to explore the relationship between the mother’s and baby’s levels of physiological alertness or “arousal.” She’ll be measuring this via variations in the mother’s and baby’s tandem heart rates. (I think we’re alone now, Tiffany croons in my mind’s ear. The beating of our hearts is the only sound.)

We leave the pregnant woman happily buried in a back issue of In Touch, with the eternal cover story “Jen and Brad: We Are Having a Girl!”



Scientists have long known that a fetus responds to big changes in its mother’s physical and mental states.

A mom’s arousal levels can be crudely raised with tools like noisy door knockers or, in some highly regrettable experiments from the 1960s, by a false report from devious (and no doubt male) researchers that the fetus is not getting enough oxygen. When moms get distressed, fetuses react sharply, their heart rates soaring as they squirm inside us.

But scientists are only now realizing that this story has a flip side.

In 2004, researcher Janet DiPietro of Johns Hopkins University was monitoring pregnant women and their late-term fetuses, recording the heart rates of both.

“I was thinking in only one direction—the babies react to the women,” she recalls. But the statistician panning through her data reported that he was seeing just the opposite. Whenever a fetus moved, the mother’s nervous system seemed to get jolted. The fetus stimulated the mother; the tail wagged the dog.

At first DiPietro assumed that her landmark discovery was some kind of mistake. To the statistician, she said: “I don’t think so—maybe you should make sure you have your X and Y axes correct.”

But a second look at the data confirmed the pattern: About two to three seconds after every fetal shimmy, the mom’s body responded in kind, with her rate of skin conductance (sweaty hands are another measure of maternal arousal) rising.

Sensing that she was on to something, DiPietro next designed experimental scenarios in which she disabled two of a pregnant woman’s senses, not by permanently blinding her as a rat scientist might be tempted to do, but by covering her eyes with a gel mask and deafening her with noise-canceling earmuffs.

Meanwhile, a stealthy researcher crept up on the oblivious mom, armed with a cardboard tube full of unpopped popcorn kernels. Holding the tube a few inches above the woman’s enormous stomach, the researcher rattled it loudly three times.

Since the baby alone could hear the noise, the researchers were able to watch the fetus’s startle response cascade through the mom’s system.

Moms don’t consciously feel most fetal movements—just the odd karate chop here and there—yet our bodies seem to register them all. And DiPietro thinks these baby-to-mom messages serve an important psychological purpose, shaping us.

“My feeling is that there has to be a signaling function, meaning that the fetus is preparing the mother to pay attention to them,” she says. The baby beckons the mother inward, subtly distracting her from the outside world—which may even help explain a pregnant woman’s characteristically dampened responses to her physical surroundings.

Types of fetal activity vary wildly. In her inter-uterine spying, DiPietro has observed the unborn busting some pretty funky moves, including licking moms’ insides. What’s more, the amounts of activity may vary even more than the type. At thirty-six weeks, the wiggliest fetuses move at least five times as much as the slugabeds.

“If you have a real active fetus, you are getting stimulated more and more,” DiPietro says, “and perhaps that is differentially preparing women to take care of different types of babies”—not some generic infant, but your very own beloved.

Maybe this explains why some moms have such a “remarkably vivid” understanding of their babies’ nature before they’re born, as one study based on interviews with first-time moms in childbirth classes suggests. Depending on the action that’s going on in our abdomens, we seem to grasp months in advance whether we’re having a bump on a log or a hell-raiser.

Dubbed “maternal programming,” the ways that unborn babies condition their moms in utero may extend far beyond differences in fetal activity. Fetuses puppeteer us through the placenta’s unique hormonal secretions, which vary pregnancy by pregnancy (as well as dad by dad) and maybe also through microchimerism, the direct insertion of whole fetal cells into the maternal body—into our hearts, yes, but also into our brains.

But for now, tracking simpler measures like heart rate is the surest way to isolate the fetal mode of influence, which is why Rutherford had recently visited DiPietro’s lab to learn and implement some of her techniques.



Twenty minutes are up. Rutherford and I peek around the curtain at the contented pregnant woman and her magazine. Things are about to get slightly less pleasant in here.

“I’m going to ask you to close your eyes,” the scientist tells her. “And I’m going to play a five-minute audio recording of a baby crying. I’m just going to ask you to imagine the baby crying. All right?”

It’s a terrible, thin, chin-trembler of a wail that rises and falls—“cyclical,” as Rutherford describes it once we’re out of the room. It was harvested from an actual kid by professional cry researchers, which apparently exist. “At three and a half minutes it goes quiet for about eight seconds,” Rutherford whispers to me, the tiniest twinkle in her eye. “But then it starts again!”

She’s trying to test, first and foremost, how long it takes mother and baby to recover their equilibrium once the crying is over.

But she’s also looking at what might even be called “fetal personality” and its impact on mothers.

Some fetuses respond more strongly to cry sounds and take longer to settle. Perhaps women who have been, over the course of nine to ten months, more thoroughly stimulated by especially acrobatic and reactive babies in their bellies will in turn have more intense responses to those standard mom tests, when women listen to baby cries or look at baby faces while wearing the electrode cap. Would the moms of the extreme rockers and rollers exhibit different brain wave patterns? Rutherford wondered.

And which life-form is taking the lead here? If mother-baby interactions are a kind of dance, who cranks up the rhythm? Is the baby’s heart thumping away on the monitor like the drummer, while the mom’s heart merely marches along to the beat? Or is it the other way around?

Mulling some of Rutherford’s ideas later on, with my own personal project in the works, I find a rare quiet household moment to lie down on my bed. Who’s in here, anyhow? On this day, my baby is just about seven weeks along—officially still an embryo, and not quite to the “gummy bear phase,” as the ultrasound tech calls it. You don’t even have fingers yet, I think. How can you be molding me?



Since it’s challenging to figure out how fetuses, cloistered and inchoate, manage to push moms’ buttons, you might think that this line of inquiry would get easier once the kid is born, becoming more immediately available for study.

But actually it gets even harder.

That’s because of an epic chicken-or-the-egg problem. Moments after birth, mother and baby are already vibing off each other to such an extent that it’s hard to observe them as individuals—they are a matched set, or what scientists call a dyad.

“It’s a convenience of research to think of each of them as separate,” says Linda Mayes of the Yale Child Study Center. “But they aren’t. They really are an interactive unit. One is evoking the other.”

Before you know it, new moms and newborns are synchronizing their circadian rhythms, brain waves, even the tones of their coos. Who can say who’s at the helm? The two create never-ending mutual feedback loops.

Take the ever-tangled case of postpartum depression. Grouchy babies seem to promote depression in their mothers, but it’s hard to say where the causal loop really starts or ends. Depressed moms are less aroused by infant stimuli; likewise, because of the lack of maternal interaction, their babies may change, even at a genetic level, with stress-related cellular damage to their DNA. At just a few months of age these infants are less responsive to their mothers’ faces, and less able to read other people’s expressions. Thus the babies under-stimulate their already-depressed mothers, tightening the spiral.

This confusing symbiosis is just the tip of the iceberg in the scientific quest to figure out who is shaping whom. For not only do moms and babies live and breathe in lockstep, but they share a physical environment, which certainly shapes at least some of their collective behaviors.

And of course they also share genes.

To pick apart the individual child’s role in explaining his mom’s behaviors, scientists have tried those same single-gene techniques they used on us moms, checking to see if one blip in a baby’s DNA can throw a wrench into mother-child interactions.

But many kid candidate gene studies—and there are a bunch of them—hit the same walls as the mom gene studies: not only are the findings hard to replicate, but a single gene type for a serotonin transporter or a dopamine receptor might not amount to a hill of beans in the context of complicated child behaviors.

Plus, the fact remains that half of the baby’s genes match the mom’s. So even if a given gene is up to no good, it can be hard to know which party it’s working through, or if it’s working through both.

To sidestep the snarl, some geneticists fall back on an old-fashioned but tried and true tool: twin studies. We’ve already seen the research showing that identical twin moms parent more similarly than regular sisters. This next set of studies, though, explores twin babies, both identical and fraternal.

The big question is whether moms mother identical twins (who share 100 percent of their DNA) more similarly than they mother fraternal twins (who share just 50 percent of their DNA, like regular siblings). If so, it’s a heavy hint that the kids are holding the reins and steering their mothers’ behaviors.

“If all parents treat all types of twins the same, it suggests it has nothing to do with the child,” explains Lisabeth DiLalla, who runs one such twin lab at Southern Illinois University. “If the parent treats kids differently, and more differently if they are genetically less similar, it suggests there is something about the children that is evoking different behaviors in the parents.”

Granted, twin studies have some major limitations. Anyone who’s spent time with multiples knows that twins’ parents have a tough row to hoe. Moms of twins can’t simply breastfeed: they must master a formidable technique called the “double football hold.” Any specific twin parenting move might be a product of soul-crushing exhaustion, rather than of the ins and outs of toddler genomes. Young twins are much more likely, for instance, to die accidental deaths—not because of any daredevil gene, but because their mothers have only one set of eyes. My neighbor’s stout twins used to climb up the wooden blinds of her living room windows the instant she left the room. Locked out of the house by one twin, she’d keep frantic tabs on the other while dialing the fire department, the first twin watching all the while through the window with sparkling eyes. (Mothers of twins are apparently more likely to die young as well, possibly from all the stress.)

However, the extraordinary lifestyles of their moms notwithstanding, the data does indeed suggest that in some ways identical twins are mothered more similarly than fraternal twins and other sibling types.

Fascinatingly, this even holds true, says twin scholar Jenae Neiderhiser of Pennsylvania State University, in cases where true doubles were misidentified as fraternal, or vice versa, and the scientists discovered the truth during later testing.

This means that moms aren’t just responding to the charming idea of identical twins; they are triggered by their children’s extra-similar personalities and innate characteristics. Researchers have estimated that roughly a quarter of the differences in maternal behaviors can be chalked up to children’s genetic attributes.

Adoption studies also highlight kids’ indelible influence on moms. These mother-child pairs typically share no bloodline at all. Yet the echo of the adopted child’s genetics is loud enough that over time the adoptive mother may come to behaviorally resemble somebody she’s not related to in the least, and may never even have met: the child’s biological mother.

Other evidence of kids’ independent power over their moms shows up in pharmaceutical studies, where researchers reverse engineer mom behavior by chemically altering child behavior. In one early study, from 1979, some “hyperactive boys” were prescribed ADHD medication and others were not; their mothers didn’t know who had received treatment. Yet among the participants whose sons were actually dosed and made calmer, the moms’ behavior metamorphosed as well.

In a more recent set of long-term studies, based on the African island of Mauritius, local children were administered nutritionally fortified juice boxes that also included brain-building lipids called omega-3 fatty acids. For comparison’s sake, “other kids got the regular juice box,” without the omega-3 fatty acids, says researcher Jill Portnoy of the University of Massachusetts, Lowell, who collaborated on the study with University of Pennsylvania psychologist Adrian Raine. Children who downed the brain-building juice boxes daily for six months experienced reductions in problem behavior a year later, presumably from the drink’s neural boost. But just as strikingly, “we also saw improvements in the parents’ behavior,” Portnoy says. The caregivers, who were nearly all mothers, became less antisocial themselves once their children’s behavior improved. There was even a reduction in mom-initiated intimate partner aggression that scientists attributed to the kiddie cocktails—even though the women didn’t have so much as a sip.

“That’s such an exciting concept to me,” Portnoy says. “With a juice box, you might be able to improve the entire family.”



But if I had such a magic juice box at my disposal, I guarantee that at least one kid would whine about the flavor and I’d be foiled again. The peanut gallery of my own household contains a whole spectrum of personalities and perspectives. Sure, as full siblings my kids are similar in certain respects: for instance, not one of them got the memo that Cats was the worst movie ever made, as they all remain enraptured. But even though I call all three of my children the same names—sweet pea, honey pie, babycakes—they are three radically different people. And even though all of them call me Mommy, I am also a radically different person when dealing with each one of them. If they play the trio of me like fiddles, and they do, then I have to navigate a three-part harmony.

Take the gulf between my two daughters, born two years apart down to the Super Bowl Sunday, but total originals from their first swoops in my womb. One is a night owl; the other is a morning person. One runs screaming at the first buzz of a distant bug, while the other will let a beetle crawl all the way up to her shoulder. One likes Nacho Cheese Doritos; the other is a Cool Ranch girl.

Daughter One—shall I call her Lily of the Valley, as she would sometimes prefer to be known?—is my hothead, with feelings that course just below her surface. She will flee the room during romantic Disney scenes, unable to handle the tension. Beneath her passionate emotions lies a sweet and loving nature: she once braved a booming thunderstorm to rescue a parsley plant. One day I asked her why she was rubbing off my kiss. “I’m not rubbing it off,” she said. “I’m rubbing it in!” But if you cross her, she will strike. At one wedding, somebody scolded her for sipping out of other guests’ water glasses. In retaliation, Daughter One, who was four at the time, pinched this seventy-year-old woman, hard. Then she gave one of her great-aunts’ bottoms a rude little pat. (In Daughter One’s defense, the bottom was right at her eye level.)

At home afterward, my mom tried to teach a lesson about being sweeter to strangers.

“You catch more flies with honey than vinegar,” she informed Daughter One.

With a grade school teacher’s pedagogical gleam in her eye, Mom proceeded to pour out two little shot glasses—one full of honey, the other of vinegar—for an illustrative taste test, while I beat a hasty retreat to the next room.

A minute later, Mom stormed out of the kitchen.

“She likes the vinegar,” she sputtered.

Daughter Two, meanwhile, born bathed in that mysterious February glow, is sunny still. Even back when she looked like a plump little koala bumbling around on the toddler playground, her preschool teachers had her pegged for a nimble politician, and she’s matured into a shrewd kindergarten diplomat with “a pied piper personality,” as one teacher recently said, leading epic games, and always knowing the right thing to say to friends with hurt feelings.

If her big sister mows like a machine gunner in arguments with me, Daughter Two snipes from an unseen hillside, lethal and precise. She’s a little bit like a scrumptious chocolate truffle with a ball bearing for filling. I first tasted the steel beneath the sweetness when she quit napping before age two. “I will never surrender,” she told me. My husband sometimes compares her to a dictator on the rise. On the bright side, she potty-trained herself, matter-of-factly reporting one day, “I’m all done with diapers”—and she was. She never really needed training wheels on her bicycle either.

When I used to sprawl on Daughter Two’s bed, exhausted after another failed effort to get her to go to sleep, she would stroke my hair and whisper, “I know you’re a beautiful princess,” as if she were the mother and I were the child.



Now that I’ve shown off my two equally wonderful, equally beautiful daughters, I’m a little hesitant to introduce this next prong of kid-and-mom science, which is about maternal favoritism. While our children can back us moms into emotional corners and manipulate us like crazy, moms may also treat kids differently for our own selfish reasons, based on who we think is the more valuable child.

Sometimes scientists call kids’ inherent traits, like beauty, health, and intelligence, their “endowments at birth.” It pains me to even type these words. Even though I know I mother my three children differently, I believe from the bottom of my heart that I love them all the same. No scientific paper will ever make me think otherwise.

But then again, I suppose if moms could see the whole truth about ourselves, we wouldn’t need tattletale researchers to study us. Certainly there is ample evidence of cruel maternal favoritism from our furry peers. Mother grizzlies have been known to tree one cub and lumber off with the other. All mother pigs, even the non-crushers, can make different amounts of milk per teat, allowing their strongest piglets to monopolize the geysers while the runts starve.

Well, I would never do anything like that, you may tell yourself, just as I do. Yet you may well have participated in a fatal favoritism already, in the way that the female body seems to cull certain embryos in the womb, via miscarriages we may not even know about. And that culling can be conscious as well: in Europe, where genetic screening is more commonplace, abortion rates for fetuses with Down syndrome are about 90 percent.

What surprised me most, though, especially given all the trouble that we go through to grow our mom brains, and our newfound willingness to duel with mountain lions and so on, is the fact that human moms may actually be more prone to abandon or otherwise betray our offspring than other mammals, even after our babies are born.

This shocking reality may reflect the unparalleled cost and stress of raising a competent human being. And because of the extravagant length of human childhood, human moms must juggle multiple small dependents at once, a feat that sets us apart from our primate peers. Each new addition entails more than a decade of hard time and some 10 million extra calories.

In today’s materially ample America, 10 million extra calories doesn’t even seem like that much to ask for. That’s just a few extra runs to Costco! you may well be saying. But in the premodern landscape, when our present-day mom tendencies were shaped, it was a different and much sadder tale. Moms likely killed or abandoned babies in a somewhat routine manner. In American cities infanticide remained fairly common even in the early twentieth century. There are still impoverished places in the world—like the Brazilian slums where the anthropologist Nancy Scheper-Hughes did her devastating fieldwork—where women regularly practice passive infanticide, or “mortal selective neglect.” Even today a week-old American baby’s most likely killer is his or her own mom.

The murderous tendencies of mothers are a frequent subject of Sarah Blaffer Hrdy’s Mother Nature, a breathtaking scientific opus, to be sure, but not a book I’d necessarily recommend as a bedtime read. The famous primatologist floats some fairly harrowing theories, though at times I found myself almost wanting to laugh out loud. Harm my children? The idea of them experiencing the vaguest twinge of pain practically makes me faint, which is why I blow on their scraped knees to lessen the slight sting of hydrogen peroxide. As mad as they sometimes make me, I’m not about to expose them in a blizzard or feed them to wild dogs.

But scientists like Hrdy and others say a tendency to forsake our helpless babies may be constitutionally ingrained—which offers still another theory on the mystery of why certain postpartum mood disorders came to be. Perhaps this extremely common emotional numbing just after a new baby’s birth has a cold-eyed, ruthless purpose—“to neutralize any elation a new mother might feel,” in one scientist’s chilly words, “and thus permit a more objective evaluation of offspring quality.” Maybe the baby blues—striking early, before anybody gets too attached—are a kind of considered pause before moms make the full maternal commitment.

In the olden days, we couldn’t afford to lavish precious years and calories on a child who wasn’t up to snuff. We had to zero in on the strongest and best. Moms, in this dark view, evolved to play favorites.

Do mere minivan chauffeurs the likes of you and me still have a secret evolutionary mandate to winner-pick? Infanticidal logic just doesn’t square with the rush of tender devotion I feel when I smooth a blankie over my slumbering son, or when I learn that he thinks the forbidden “b-word” is actually “bingo.” The unconditional side of motherhood can certainly triumph—under the right conditions, that is. In our comfortable society, mothers don’t typically abandon children born ailing or disabled, often suffering terribly alongside them, and maybe even loving them more in a way that puts the rest of us to shame. A friend of mine started her own foundation to raise research funds for her son’s rare genetic disorder. I watched another friend empty herself financially and emotionally for a dying child. Studies suggest that a modern human mother’s happiness is tied to her child’s for life, and moms of very sick kids are often so stressed, so literally heartbroken, that they are much more prone to die of cardiac disease. But are modern Western women really fundamentally “better” than mothers of other times and places who acted differently?

Some studies insist that moms’ hearts of darkness are still there, if you plunge deep enough beneath culture’s cloak. In an era of surplus calories, perhaps we express our evolved ruthlessness a little differently, “cutting off” certain children using other methods, like emotional neglect.

In some rather upsetting long-term studies of very prematurely born Italian infants, the moms had lower-quality interactions with these babies at three months old compared to mothers of full-term babies. Even when the babies grew to be toddlers, the scientists, watching closely at snack time, still noted subtle but lingering differences in the mothers’ behavior that reflected what they harshly termed “higher levels of maternal negative affection.” (Although it’s always possible that something else—like, say, the stress of extra costs incurred by premature birth—could explain the difference.) Another study suggests that Swedish moms, perhaps without even realizing that they did it, withdrew resources from offspring potentially affected by Chernobyl’s nuclear fallout.

Enough. My hackles are up. The lioness stirs. My mom brain won’t let me imagine any more.



Favoring is easier for me to contemplate than forsaking. Maternal favoritism as we practice it today lingers mostly in the details. Some 80 percent of us allegedly—allegedly, kids!—prefer one of our children to the others, and more than half of parents demonstrate so-called differential treatment toward various progeny.

And, true to theory, moms seem to bet big on the most promising kids. Assisting offspring most when they seem to struggle, plunking down funds for extra Kumon lessons or SAT prep, appears to be a luxury of privilege. A long-term study of the academic program Head Start found that when resources are constrained, parents invest most in their brainiest kids from the beginning—and this is especially the case in large families, with potentially tighter budgets that force choices.

In one fascinating 2019 study from Malawi, an economist observed the impact of what is, in the West, considered a standard and quite harmless practice: delivering children’s report cards, which are apparently not common in this part of Africa. The parents used the new data on their kids’ academic performance not to cheer on the underachievers, but to bulk up their investments in the smarty-pants, sometimes yanking the poor performers out of school entirely.

But the most striking predictors of maternal favoritism are also the most superficial: moms appear to dote on their cutest kids.

There’s a debate raging in evolutionary biology today about the meaning, or meaninglessness, of physical beauty. Some scientists think attractiveness is an honest signal of a potential mate’s health or “good genes,” while others think showy looks—like the peacock’s famously over-the-top tail—are arbitrary and as fickle as fashion.

For the record, I’m rather partial to the beauty-as-fashion argument, just because it makes men look so entirely ridiculous. If human males were really in the market for the most serviceable baby incubators, then they’d be ogling gals with “solid, sturdy limbs and ankles,” “broad hips,” and ample waists—women, in other words, who resemble Cub Scout den mothers far more than supermodels.

When it comes to infants, however, there seems to be a lot less leeway in how humans perceive beauty. Yes, there can be subtle social dimensions to child attractiveness, with some cultures shunning babies born with too much or too little hair. In African American families, researchers have reported a troubling favoritism toward lighter-skinned babies that no doubt reflects bleak cultural undercurrents.

But overall the components of infant attractiveness—a suite of childish features known to researchers as Kindchenschema—are rigid and globally constant. These cues, which include big eyes, a large forehead, a small chin, and chubby cheeks, seem to transcend cultural and racial lines, translating even across species. Nearly all baby mammals exhibit similar traits, exaggerated in cartoon characters like Bambi, and in flesh-and-blood concoctions like French bulldogs and Persian cats. Scientists contend that even non-mammalian animals that rely on parental care may flaunt Kindchenschema, too. Hatchling dwarf crocodiles (whose mothers cradle them in their toothy mouths after birth) are cuter-looking than, say, California alligator lizards, which reap no such maternal perks.

What exactly these highly stable features signify, beyond extreme youth and vulnerability, is a bit of a mystery. Studies comparing a person’s baby pictures with high school yearbook photos suggest that cute kids don’t necessarily grow up to be the foxiest adults. I once babysat for an actual Gerber baby—or at least, a baby whose perfect circle of a face had graced diaper ads and the cover of parenting magazines—and while she turned out just fine, she definitely peaked around nine months or so.

Still, this enigmatic suite of baby features has indisputable effects. For instance, there is strong evidence that a child’s degree of cuteness influences the attitudes and actions of caretakers who are not biologically related to the child. Attractive babies in the neonatal intensive care unit have better outcomes, “presumably because they receive more nurturing” from the staff, one study found. Day-care workers tend to underestimate the skills and intelligence of unattractive children. Cuteness is also a major predictor of orphaned children’s adoption outcomes. And back in the days when unwanted human babies were advertised in turn-of-the-century newspapers like excess kittens, most were free—some moms would even pay you to take them—but the very cutest specimens could cost a hundred bucks.

But shouldn’t parents be exempt from these prejudices? What about “the face only a mother could love”?

In fact, it’s the father who seems more forgiving, since he’s laser-focused on just one key aspect of kids’ looks: whether a kid resembles him. Drawing on reams of data from the large Fragile Families and Child Wellbeing survey, which follows American households with nonresident dads, a 2017 study recently zeroed in on answers to a single question: “Who does the baby look like?” If both parents described the baby as a carbon copy of pop, it turned out the dad spent additional time each month hanging out with his progeny. Thanks to his extra investment, these look-alike kids were healthier one year after birth than those who more closely mirrored their moms. A French study—which employed a panel of judges to double-check that the dads were right about the resemblance, and found that they were—showed that dads were emotionally closer to their little duplicates. In Senegal, another group found that kids grow up bigger and are better fed if they look and in fact smell more like their dads. Somewhat hilariously, dads apparently prefer “mini-me” looks even in adoption scenarios.

All these dad benefits up for grabs probably explain why moms and maternal relatives like to harp on how the new baby is the spitting image of his old man, especially when the dad’s within earshot. Before finding this vein of research, I always thought that my mom’s sisters discerned my husband’s ears here and his chin there because my newborns looked a little funny and they wanted to distance themselves. In fact the great-aunts were probably trying to help me out.

For our part, though, moms—permanently assured of our own maternity—don’t give a hoot who a kid looks like: our husband, the handsome plumber, or second cousin Martha.

We are connoisseurs of raw cuteness.

In the 1990s, psychologists camped out in an Austin, Texas, labor and delivery ward to watch more than a hundred moms interact with just-born babies. From the very start the moms of the comeliest ones were “more affectionate and playful,” and these differences in maternal behavior endured as the children aged. (It makes me feel a tiny bit better to learn that babies are rather shallow, too, apparently preferring the faces of attractive women.)

A few years later, a University of Alberta researcher picked up on another unnerving finding while exploring the seemingly sedate topic of shopping cart safety. Observing kids and parents cruising the frozen-pizza section and the cereal aisle, this supermarket gumshoe subsequently noticed that moms were more than twice as likely to securely buckle cuter kids into the cart. (Naturally, he had somebody other than the kids’ parents evaluate their relative cuteness.) Other work has found that, by the time infant twins are eight months old, mothers gravitate more toward the larger, healthier baby.

Perhaps the most haunting study involves police photographs of child abuse victims from the 1980s, which revealed that kids with atypical craniofacial ratios were more likely to be maltreated than were stereotypically cute kids. While child abusers are often males—especially unrelated males, like a mother’s new boyfriend—the sad truth might also be that mothers put more effort into protecting beautiful children.

More recently, scientists have used studies of cleft lip, a slight natural distortion of typical Kindchenschema, to probe these maternal taboos. One 2017 analysis of moms wearing eye-tracking glasses found that they gazed at their own cleft-lipped infants less often, compared to the moms of physically typical babies. Another study discovered that a speedy surgical repair of the cleft not only fixed the aesthetic problem, but might also potentially help heal the child’s relationship with his or her mother. The faster the stereotypical cuteness was restored, the more tender the mom ultimately became.

Again, I can read these studies all day long and still deny that their implications implicate me. Each of my kids, I’m quite happy to report, came out pretty cute, although there were a few worrisome details early on. One newborn had pointed hairy ears. One had crossed eyes. One seemed short a lower lip. There was more than a passing resemblance, in certain cases, to Yoda; in others, E.T. “Have you contacted your spaceship yet?” I would whisper to these staring little alien life-forms dropped in my arms. But of course, they were all beautiful to me.

And doesn’t this have to be the way things really work? Whatever studies claim, mustn’t each mom unconditionally adore her writhing wee bairn, to the point that we are stone blind to its flaws and craving the scent of its feces? Aren’t we all like Mrs. Jumbo, the devoted mama elephant who embarks on a violent rampage when circus-goers mock her son’s funny looks?

The catch here is, of course, that the infant Dumbo is actually Disney’s Kindchenschema masterpiece: with the giant ears serving mostly to frame his baby face, he isn’t a tot only a mom could love, but precisely the kind of baby that a mom might, without quite realizing it, bend over backward to defend and even favor.



At just ten weeks pregnant, I’m dispatched, due to my advanced age, for a newish type of test that snatches bits of the fetus’s placental DNA from the mother’s bloodstream to screen for major chromosomal flaws.

The draw seems to take ages, and as the tube slowly fills with crimson, my usual “bodily fluids belong within the body” queasiness mingles with pregnancy nausea, as well as with a more cerebral pang that maybe I shouldn’t be getting access to my kid’s genetic secrets, especially this early in the game. Noticing my deepening green, the nurse asks if I have other children, and I weakly nod: two girls and a boy.

Within a few days emails start popping up from the test company, which by now has shuffled through the baby’s personal blueprint. The results are normal and I breathe a big sigh of relief. Oh, yes, and they’ve determined the baby’s sex, too—a detail of early testing that’s considered more an aside than a vital data point.

While I opted for a pink or blue balloon surprise the first time around, very shortly thereafter I decided that I’d had quite enough obstetrical revelations in the delivery room, thank you very much, and vowed to find out the sex of the rest of my kids as soon as possible. But especially after Daughter Two followed hard on the heels of Daughter One, I also felt confident that I’d just stay on my baby-girl roll. I’m from one of those girl families. I have a sister only. My dad had a sister, who had only daughters. My mom had three sisters and no brothers. Her mom had four sisters and no brothers, and so on. On my mom’s side of the family there is a lone boy cousin, who understandably makes himself scarce at family get-togethers. My poor grandfather’s sodium intake was constantly policed by the many female relations in his life, whom he referred to as a collective “they”—“they won’t let you have a frankfurter,” I overheard him mutter glumly once. (“You” was him.)

“In our family, boys are rare as hen’s teeth,” my aunts still like to say, digging into the hors d’oeuvres.

So I was amazed to learn, back in the early days of my third pregnancy, that I was having a boy. I shared my anxiety with my obstetrician at the time, a kindly woman with a young son of her own who, I soon gathered, was something of a favorite.

“Don’t worry!” she cried. “You’re going to love that little frank and beans!”

No statement could have horrified me more. I next consulted the aunt who is the mother of the boy cousin. “Oh, you know… just roll him a ball,” she said vaguely. (And now it suddenly dawned on me that she’d had no idea what to do with a boy either.)

These directives did not prepare me for my son. From the very first moments, he felt different in my arms, more solid somehow, like a little sack of cement. He cut his Chiclet teeth on his big sisters’ pink chew toys and sported their hand-me-down heart-print pajamas, and as a toddler spent his Friday nights (somewhat unwillingly) watching Project Runway reruns by their sides. (“That’s so ’80s,” he muttered of one failed ensemble.) And yet despite all this environmental girliness, almost as soon as he could scoot he established himself as a violent marauder, hell-bent on piracy and the Dark Side, referring to his sisters’ old stroller as his “death coach.” He likes to slash a rubber sword through the air and flex his marshmallow physique in front of his bedroom mirror, and he does have, I must say, some big-league “baby-releasers,” as Kindchenschema features are sometimes known. Old ladies like to stalk him in grocery stores, blowing kisses. Yet he tells me that I’m his “favorite woman.”

Having a boy altered me in certain palpable ways: I now know the difference between Barbary corsairs and Caribbean buccaneers, and between broadswords and cutlasses. But mom science suggests that bearing a male has influenced me in an unseen manner as well. Mothers of men are measurably different from the get-go, and we seem to receive the gender-reveal memo long before our brains can process the results of even the most prophetic genetic tests.

That memo includes some bad news. Women carrying male fetuses are prone to a host of pregnancy complications, including miscarriage, prenatal diabetes, preterm birth, and cesarean delivery. Nobody is sure of the reason, but it may be because larger, slower-growing male fetuses are both more physically demanding and more delicate in utero. Even though we think of men as bigger and stronger, and they typically are, “frail males” (as scientists sometimes dub boys) are actually more likely to die than females throughout life. When my son developed that supposed hint of a gurgle in his lungs after his birth, the nurse was right to be on high alert: newborn boys are almost always more at risk for setbacks. The Y chromosome may explain why: in the womb, a mother’s X-based immune systems may see her son’s Y chromosomes as targets, and the absence of a duplicate X chromosome to fall back on may also make boys more prone to genetic disorders.

#Boymoms—as we sometimes call ourselves online, to lots of blowback—may suffer psychological in addition to physical challenges. We are about 70 percent more likely to get pregnancy-related depression, perhaps due to the inflammation in our immune systems, one recent study from the University of Kent showed. We are also, in our first and second trimesters, measurably more sensitive to disgust—which experimenters gauged, in one rather creative study, via moms’ reactions to cockroaches, “throats full of mucous,” and “a human hand preserved in a jar.” This may be the case because fragile male fetuses are especially vulnerable to environmental threats, so their moms are rigged to be extra sensitive to our surroundings.

On the bright side, #boymoms-to-be are spared the worst of morning sickness, which is significantly more common in expectant #girlmoms, just as the old wives claim. We also get to eat about 10 percent more calories without gaining extra weight (allegedly), and we may be spared some of the cognitive problems associated with pregnancies, outperforming #girlmoms on some tests of working memory and spatial ability.

The fetal movements that may subtly “program” moms also vary by gender, with some reports suggesting that females, ever verbal, make more mouthing gestures, while males flail their legs around—possible manspreading?—and fidget. Female fetuses respond extra sharply to speech and startle sounds, and have higher heart rates. Perhaps this explains why, by the third trimester, their moms’ hearts are thumping faster, too.

The jury is still out on which group of moms grows bigger boobs—yes, multiple labs have, er, groped for answers here, with conflicting results pitting breast volume against circumference.

But once our boys are born, we do concoct higher-calorie milk for them. A study of several dozen healthy new moms in Massachusetts showed that boy milk had 25 percent greater energy content than girl milk, proof of boys’ inherent energetic drain. Many mammals make higher-fat milk for male babies, especially in species like ours where adult males are larger, and size may impact future mating opportunities. (One interesting exception is dairy cows, which indulge their female calves.) Animal studies also suggest that breast milk’s chemical contents vary by gender, with monkey moms fortifying their boy milk with more of the stress hormone cortisol, while girls get extra calcium.

These baby sex–based differences persist in our breasts and brains and behavior well after birth. Presented with a strange infant, mothers act quite differently if they’re told it’s a boy versus a girl, classic “Baby X” experiments have found. And there are plenty of curious and long-lasting ripple effects, like the fact that girls’ parents are more likely to invest in the stock market, and also in orthodontia, and to talk less to their kids about science and math. American mothers of girls are more likely to tilt to the right politically, one study found, but they lean left in the United Kingdom. Meanwhile, boys’ mothers spend more on housing and pay out extra allowance. In some cultures, they also tend to breastfeed longer.

I did nurse my son for a few more months than his sisters, although that had to do with birth spacing as much as anything else—or so I tell myself. But I wonder: Would a scientist watching my every move conclude that I also gaze at him more often, the way that some besotted monkey moms have been caught doing with their sons? If so, I would protest—perhaps too much?—that it’s not because he’s my favorite, as my daughters sometimes sulk, but because the experience of having a boy is especially novel to somebody like me, born into a matriarchy.

I confess I have a tendency to coddle him, like the orca moms who baby their boys into their dotage. If an eighty-year-old orca mom dies, her middle-aged mama’s boy is suddenly apt to croak, too. (“They’re just like the Italians,” sighed a Mediterranean-bred friend upon hearing this.) Orca daughters thrive solo.

Human boy moms remain especially susceptible to certain diseases, like diabetes, and the outlook is especially bleak for mothers of multiple leaping, bludgeoning little males. Although these poor women may deserve their earthly reward even more than the rest of us, a large mortality study from preindustrial Finland found that, for various scientific as well as self-evident reasons, mothers of four or more boys are predisposed to dying young.



But, as always with complicated matters of sex, it’s sometimes hard to tell what’s innate and what’s just gendered socialization. Far more than our unconscious response to cuteness, the maternal reaction to a son or daughter is conditioned by where in the world we live and the specific circumstances in which we find ourselves.

For much of human history, those circumstances have firmly favored baby boys and their moms. “Women wanted sons,” the anthropologist Margaret Mead wrote of her time in New Guinea, “and babies of the wrong sex were tossed into the river, still alive, wrapped in a bark sheath.”

Cultures that actively practice infanticide mostly target girls, as a son may be a must-have for everything from land transfers to funeral rites. In modern India, mothers pregnant with boys remain more likely to get prenatal care and tetanus shots. After birth, moms in these countries spend more time on average with their boys, fortify them with extra vitamins, and wean them well after their sisters. In one dismal statistic from an Indian abortion clinic, only three of eight thousand terminated fetuses were male, and by some recent reports the problem is getting worse as the country modernizes and families opt for fewer children.

Even in cases where being born a girl isn’t literally the kiss of death, it can come with lifelong baggage. In one tribe from Turkmenistan, girls are given names like “Last Daughter,” or “Boy Needed.” Meanwhile, boys—and their mothers—get all the social glory.

So it was with Emily. Her Lebanese-born husband was raised in a culture where procuring a son can change a mom’s status forever. After the birth of Emily’s first two children, both daughters, the in-laws back in the Middle East still called her Emily, like always.

But when her son arrived, she was suddenly hailed as “Mother of Dean.”

For centuries, American moms likely also nursed some version of this bias. Birth records from the frontier show when our pioneer farming families stopped having kids, and disproportionately, nineteenth-century American farm wives quit procreating after a son, which implies that boys were what they, too, were after. Some version of son preference apparently survived all the way to the early 1980s, right around the time my sister and I were born, when boys were still slightly preferred as firstborns.

But America’s boy bias has disappeared since then, perhaps thanks to some combination of feminists’ hard work and the ongoing economic movement away from agriculture and other physically demanding ways of making a living.

American mothers at present desire a mix of genders, but we’re refreshingly somewhat biased toward girls, with growing numbers of us stating a preference for daughters in first births. And on average today, American moms may lavish more time and money on our girls. In the 1970s, son-only households were investing more in expenditures like day care and accessories such as bicycles, toys, and camping equipment. But by 2007, the trend had reversed and daughter-only households were the big spenders. (There are striking exceptions, of course—despite “frail male” theories, it’s the newborn Chinese American girls who are more likely to be hospitalized after birth for poor health. Researchers think that, due to lingering cultural preferences, the baby girls’ moms may take fewer prenatal precautions and be more likely to drink alcohol during pregnancy, for instance.)

So the interaction between the type of child we have and the mom that we become isn’t determined exclusively by DNA and hormones. A mother’s life has infinite particulars, and each of us is always in flux. We are created by the babies within us, but also by the world without.

Now it’s time to look outside the snug cocoon of mother and child, to the bigger, even global forces that may forge or fracture moms’ most intimate bonds. And since we can tweak our environment a heck of a lot more easily than we can edit our genes, perhaps this will point to ways we might seize control of our maternal fates.



By the way, I’m having a girl.




Chapter 8 THERMOMETERS How the Physical Environment Makes (or Breaks) a Mom

THE RATS’ room is steeped in a faint red radiance as the scientists and I file in. It’s about noon, Texas time, but the artificial lighting is programmed so that the “sun” sets first thing in the morning here. Now the nocturnal rats think it’s the middle of the night, their favorite and most festive time, particularly for new moms and their pups.

My eyes can’t seem to adjust. Squinting, I lean down toward one bustling rat habitat and say in a hearty voice: “Those are some big babies you’ve got there!”

“Those are actually adult males,” says postdoctoral researcher Hannah Lapp, gently.

She steers me over to another clear-sided container, and now at last I can discern a mother atop a turbulent pile of six-day-old pups. Their fuzzy skin is still translucent, and we can see white milk pooling in some pups’ bellies, evidence that they’ve just feasted.

Speaking of feasting: it’s time to demonstrate the current experimental protocol, which involves Nilla wafers. These cookies have been on my mind of late, since I’ve just learned that you can turn two of them (plus a Thin Mint in the middle) into a tiny faux hamburger for a bake sale sensation. Another mom friend crumbles them over peaches for cobbler-like lunchbox delights.

But Lapp and Frances Champagne, lead investigator at this University of Texas at Austin lab, are using these standard kid snacks for somewhat more urgent purposes. They lace the wafers with the chemical bisphenol A (BPA), a major ingredient of modern plastics.

BPA is ubiquitous throughout the world, manufactured at the rate of roughly 6 billion tons per year. It’s in our dental fillings and food wrappings and store receipts. Previously linked to a host of problems—elevated cancer rates, developmental problems in kids—it’s now suspected that even low doses of BPA can alter maternal care in animals, causing rodents to nurse their babies less and otherwise neglect their duties. It’s possible that the chemical affects human moms’ behavior, too.

Nobody’s sure of the exact mechanism, but certain man-made plastics seem to somehow gum up the natural plasticity of mom brains. BPA is an endocrine disruptor, which means that it may mimic or mask a pregnant female’s natural estrogen processes, vital to her maternal transformation.

Now Champagne and Lapp are testing to see whether two other closely related chemicals—bisphenol S (BPS) and bisphenol F (BPF), which plastic manufacturers began substituting for BPA after a recent public outcry—also impact rodent moms. The scientists dosed a second batch of cookies with these substances.

Over the course of the past three weeks, a quarter of a wafer at time, the researchers have been feeding the two varieties of Nilla wafers to two groups of pregnant rats. They also served plain cookies to a third group, as a control. Injecting the chemicals would have perhaps been more straightforward, but in designing experiments Champagne is always mindful of the animals’ quality of life. (As a former pregnant lady herself, she may have guessed that the expecting rats would appreciate a carb binge.)

Lapp breaks a cookie apart to demonstrate. With little pink paws, a female rat stuffs it down.

Infrared cameras and credit-card-sized computers are trained on the rats’ habitats. Using the rats’ ears, tails, and other body parts as coordinates, the machines are learning to spot specific mom activities like nursing and grooming amid the general chaos. The computer will ultimately be able to assess the maternal behaviors according to cookie type, to see who is on top of her mom game, and who might be lying down on the job (and not merely to nurse).

In the lab’s conference room, I take a long swig out of the only water source I could find that morning, a crumpled disposable water bottle, hastily refilled from my motel room’s bathroom tap. It tastes like dead goldfish. Since it’s obvious that I’m pregnant, I brace for a reprimand.

“I drink from plastic all the time,” Champagne says calmly.

Teaming up with some Columbia University scientists, the lab is also investigating the chemicals’ effects on human mothers. Using urine samples, the scientists will study whether the women’s plastic contamination levels correspond to their neural responses on a battery of baby tests, to see if their mom minds have been modified.

Ultimately, Champagne and Lapp will examine the rat moms’ brains after death, looking for changes in gene expression, especially related to estrogen and oxytocin. So far, plastic studies in rodents suggest that the medial preoptic area—that’s the good old mPOA, the brain’s lodestar of maternal responsiveness—is particularly changed.

Though the baby rats have already been born, the data from the pilot phase of the Nilla studies is just starting to come in. Lapp discusses next steps with Champagne, who, as the author of those epic epigenetic rat-licking studies, is perhaps the closest thing mom science has to a superstar. She’s since become even more interested in how a whole slew of environmental factors might influence moms’ gene expression, invisibly shaping our behaviors.

“I don’t know if this is interesting or relevant,” Lapp says shyly to Champagne, “but here is the weight gain.” Lapp pulls up a graph on her computer, with three color-coded lines, one for each rat cookie group.

The rat moms gained the same amount of weight until day six, when the different chemicals entered their diets. Suddenly, the colored lines diverged, one rising, one sagging, one somewhere in the middle.

“Oh wow,” Champagne says, gazing at the charts.

Since the experiment is still blind, nobody yet knows which plastic ingredient is having what effect. But it’s already clear that these chemically steeped pregnancies defy the norm, in ways that will likely have cascading effects for the moms.



The sturdy maternal instinct has soldiered on for tens of millions of years, driving wildebeests and manatees and marmots alike, encoded to a degree even in mammalian males.

But while our motivation to care is deeply ingrained, we moms are also exquisitely sensitive to environmental conditions beyond the nest, the den, or the condominium door.

This plasticity is, for the most part, a gift. Though mom bodies are ponderous, our brains can corner on a dime. Moms share a mandate, not a memorized script. Motherhood is a compass, a star to steer by, rather than a single path.

The built-in flexibility of the maternal instinct helps us thrive in all types of environments. Our transformation is never quite complete. One type of mother may become another, as circumstances demand. This allows us to rise to any number of occasions, usually making do.

But the world can also warp us against our wills.

That’s why the smug “this is who I am and always will be” identity politics of motherhood make no sense. Having sent one of my children to a Waldorf preschool where moms churned their own butter, and another to an urban co-op where some moms got by on expired grocery donations, I marvel at maternal adaptability. Sometimes cloth diapers, free-range carrots, and two hours of pink-cheeked outdoor play even in the dead of winter just aren’t in the cards. Please stop, I want to say to my fellow mothers (and sometimes to myself) when the judgments fly. You have no idea who you could become. Simple circumstances rather than some kind of magical banana bread–baking gene are a big part of what separates the passive-infanticide practicing mothers of Brazilian slums from the mommy-blogger paragons of hippest Brooklyn.

It’s not just over the course of a human lifetime: if you look closely, a woman may become multiple mothers just on an average day, as our surroundings shift. The sleuthing scientists shadowing us as we run afternoon errands have shown how our behaviors fluctuate at the park versus the supermarket, or while giving baths versus changing diapers (which, not surprisingly, is a species-wide nadir in maternal sensitivity, with moms across the boards demonstrating “less positive regard”).

Moms are twice as likely to spank in the evening as in the morning, maybe because our circadian rhythms change. But other patterns are probably more bureaucratic than biological. One study showed that Floridian moms are especially tempted to hit their five-to-eleven-year-olds on particular Saturdays—namely, the Saturdays after the kids’ report cards are distributed. (Report cards really do seem to be a dangerous idea.)

“Don’t ask what a gene does,” the neuroscientist Robert Sapolsky cautions in his book Behave. “Ask what it does in a particular context.” A whole host of contextual variables shape moms’ emotions and behaviors. The environment is constantly reprogramming us in hidden ways, sometimes shutting down certain genes or dialing them up.

Man-made plastics, with their poisonous effects on moms’ natural plasticity, are one of the more straightforward examples of how the environment can tamper with our genes, and the story is similar for other seeping chemicals. (Meadow-jumping mouse moms exposed to certain insecticides are unusually keen to eat their own babies, for instance.) But even the stuff in moms’ regular diets may screw up their chemistry. In rats, and perhaps in people, too, eating a fat-loaded diet can heighten maternal anxiety, likely because all the cholesterol enlarges the adrenal glands that normally shrink during lactation. On the bright side, dining on fish or other heaping helpings of omega-3 fatty acids may help stave off postpartum depression.

As striking as these specific chemical pitfalls and benefits may be, all pale in comparison to the major but also most mysterious and thinly understood mode of environmental influence: stress.



Stress isn’t visible under a microscope. You can’t just inject it or serve it up on a Nilla wafer. It also varies wildly in form and degree, from a stack of unsent thank-you notes to an outbreak of bubonic plague, and is highly personal. What stresses me out might roll right off your back. One mom’s trial is another’s trifle.

Nonetheless, overwhelming stress of the right type can challenge moms’ built-in fight-or-flight systems, changing our behavior—sometimes forever.

Environmental stress helps explain why a mammalian mom may abandon her babies even when there is absolutely nothing wrong with them. There is nothing necessarily “wrong” with the mom either, at least in the evolutionary biologist’s book. She’s doing what has to be done to pass down her genes into eternity, waiting for life to improve so she can try again with another litter.

Environmental threats take many forms, including nutritional shortages, predation and other modes of violence, or disease outbreaks, which can befall mammal mothers from the bottom of the food chain to the top. When the going gets tough, a black-tailed prairie dog mom simply gets going—in the opposite direction of her pups, betting that the local outlook will brighten in time for her next batch. Roughly one in ten litters are abandoned in this straightforward manner.

In the worst of times even the mighty lioness will simply walk away from her mewling cubs and never look back.

Many human moms reading these pages are lucky enough to be buffered from some of the physical challenges that our mammal cousins face. But humans have unique stressors to contend with, too. Not long ago, the Yale Child Study Center set out to find the biggest single source of stress for low-income Connecticut women—that is to say, the environmental factor most consistently correlated with postpartum depression.

The danger they identified wasn’t existential or mortal. It was diapers. Lack of access to disposable diapers, which were invented only in 1948, most strongly predicted poor moms’ degraded mental health—more even than anxiety about food.

This puzzled me at first. Haven’t we seen that new-mom brains are specially set up to withstand stress? The automatic postpartum downshift of the maternal stress system is, I’d thought, a signature flourish of the maternal transformation. Moms may look a bit disheveled on the outside, but inside we stay cool as cucumbers while other people melt down. Ice water runs through our varicose veins. That’s how we clutch car seats tight during tornados, beat back bears with baseball bats, and flag down the first cab in the middle of an earthquake.

Once, zoned out on the couch a week or so after I’d come home from the hospital with newborn Daughter Number Two, I calmly noted that our dining room chandelier was on fire. (Note to future self: Never buy light fixtures that are partially constructed from cardboard, even—perhaps especially—if they are on sale.) No hoarded scrap of wisdom from that long-ago professional babysitting course consciously came to mind. Somehow my body just hopped off the couch, flipped off the relevant light switch, found the baking soda to sprinkle on the blaze, and, as the smoke cleared, hustled outside to hail the fire department.

I recently saw a video clip of an Arizona mom in a house fire far worse than mine. It took me an eerie moment to realize that this woman’s world was ending while I watched. Flames soared around her as she hurled her toddler to men waiting below her balcony. Her own body was already burning by that point, but she seemed to have more important things on her mind, charging back into the blaze for a daughter still possibly trapped inside. Of course news reports focused on the guy who caught the toddler, but her name was Rachel Long. She never came out.

Come hell or high water, we moms take disaster in stride. And yet we are undone by… lack of diapers?

The stresses that threaten moms the most, it turns out, are very often not events like fires and earthquakes. We’re built to handle sudden catastrophe. What messes with moms are creeping, chronic, and often invisible problems. Poverty. Hunger. Diapers. Make no mistake: moms can be wonderful in all types of situations, and the threshold for a modern human woman to forsake a child is extremely, almost imaginably high. But even if most will stay the course, parts of us may yet go missing.

Mothering under constant duress can disrupt our most fundamental maternal habits. Recall that cradling our babies on the left side is a nearly instinctive tendency, perhaps the closest we humans have to an automatic mothering behavior.

But one study showed that stressed-out mothers are more likely to trade arms when cradling babies, switching over to the right.



When a neuroscientist wants to stress out a rat mother, he may remove her bedding, or dangle her by her tail.

David Slattery of Germany’s Goethe University prefers what’s called the “restraint test.” Here, a mother rat is taken from her pups and placed in a narrow Plexiglas cylinder, where she can see and breathe fine but not move much.

This doesn’t just happen once. She is put back in the tube over and over again.

The mom might shake off the experience at first. But after a few weeks of undergoing this harmless but jarring psychological stress once a day, a mom isn’t the same animal anymore.

For one thing, reunited with her pups, she nurses 30 to 40 percent more than unstressed moms, seemingly seeking to soothe her jangled nerves with an oxytocin rush.

For another, placed in a maze, the chronically stressed rat doesn’t act like a brazen mother, who under normal circumstances will boldly go where no rat has gone before, taking advantage of her muted stress response to beeline into the brightest and most exposed arms of the labyrinth, where she might find untold delicious tidbits for herself and her wee ones.

Slattery’s wigged-out mothers cower in the maze’s dark corners instead. They aren’t bold and brave. They act just as wimpy as females who have never given birth.

“This was very surprising to us,” Slattery says. “We expected that the mothers would deal with it better, but this turns out not to be the case. If there is too much stress, the systems that are in place to protect the mother are overcome.”

Combing through the stressed-out rat mothers’ frazzled brains after death, the researchers found startling signs that the unpleasant stint in the Plexiglas tube had physically eroded their maternal anatomy.

In regular rat mothers, for instance, the hippocampus stops creating new brain cells during pregnancy. This temporary stunting of the memory powerhouse is a hallmark of mammalian motherhood that may help explain human moms’ many embarrassing mental bloopers, like blanking on the name of your favorite new mom friend, or losing the grocery list en route to Stop & Shop. These moments probably reflect some kind of adaptive trade-off, as brain circuits in other zones—like, say, the olfactory bulb, responsible for processing those suddenly yummy baby smells—grow stronger instead.

In a nervous-wreck mom, though, “this normal physiological change is reversed,” Slattery says. Her hippocampus looks downright virginal.

The researchers detected more abnormalities in the stressed moms’ brain tissue, including changes in gene expression possibly linked to lowered oxytocin production—which may be why they were so frantic to nurse. Maybe stress-related neural changes help explain why wild mothers in captivity, such as snow leopards, have been known to neglect their young.

Some chronically overburdened rodent moms maintain their freaked-out behaviors long after the stress has passed—even if, say, they never see the inside of a Plexiglas tube again. The maternal circuit may permanently weaken, as stress systems strengthen. The mom brain doesn’t mature as it ought to. “Their maternal behavior is going to be different,” says Elizabeth Byrnes of Tufts University, “even when they have their next litter.”

Rodents don’t deal with mounting medical bills and past-due rent. But Danielle Stolzenberg recently stationed a cage of her cosseted lab-rat moms in a remote California nature preserve, to see how they fared when exposed to compounding natural stressors such as drought conditions and forest fire smoke and the intimidating presence of wild turkeys.

“Somebody ate the camera,” she said, a bit darkly, when asked how her work on the wild side was progressing.

Sometimes it’s easier to look outside the cage entirely.



Perhaps the most obvious and age-old environmental stress for mothers in nature is food availability. Dozens of our mammalian kin, from roe deer to brown bears, will not even reproduce in the first place unless there is the right amount of food around. Their reproductive tracts feature a nifty safe-deposit-box–like structure called a “uterine crypt,” where they can stash fertilized embryos indefinitely in a state of suspended animation, not progressing in pregnancy until the berries on a nearby bush ripen or the environment otherwise sweetens to meet their standards.

Human mothers don’t have this handy-dandy adaptation. Still, we can’t grow babies or make milk without extra daily calories or else a goodly stockpile of cellulite—this is why a girl’s body fat rises by more than 200 percent right around the time she starts to menstruate, and why scientists insist that well-stuffed mom jeans are a nice asset indeed.

These biological realities ensure that human mothers remain highly sensitive to environmental cues, especially in parts of the world where they still live hand-to-mouth. During the Bolivian planting seasons, when heavy manual labor burns through women’s energy stores, farmers’ wives lose four times as many pregnancies. In Ethiopia, where the circumference of nursing mothers’ upper arms shrinks as the time since the last harvest lengthens, a few extra available calories can precipitate a baby boom. Installing a new plumbing system in one rural corner of the country, for instance, meant that women no longer had to burn their bodies’ fuel trudging to far-off wells, and they had more babies.

Well-nourished mamas behave better, too. Cheetah moms with full bellies spend more time teaching their cubs to hunt. Meanwhile, hangry mammalian moms shirk their duties, with ewes on a calorie-restricted diet suddenly more apt to neglect their lambs, straying farther from them in the field.

Hungry moms may even get lazy about defending their young against predators. One scientific paper introduced this phenomenon with the slacker-mom title “Maternal Defense in Columbian Whitetail Deer: When Is It Worth It?” To find out, scientists used hunting dogs to track does and their fawns. One factor that determined what happened next, the researchers found, was the mom’s bodily condition and the food supply that year. The well-fed deer moms tended to stand their ground over their fawns, sometimes attacking the researcher’s dog outright, ears back and hooves flailing.

The hungry ones, though, just snorted indignantly from the bushes.



I’ve already hinted that I’m something of a coward when it comes to the study of how something as preventable as hunger might obliterate the tender mom-baby relationship. It’s a surefire sign of my privileged station in the world and my pantry stuffed with chocolate chip pancake mix, but I almost can’t imagine human beings forced to discard their children in hard times. In truth, I don’t really want to imagine it, let alone understand it.

Yet these horrors help explain mom behaviors even in less extreme straits. It’s a fact of life that our mothers understandably skipped.

To confront what maternal betrayal might look like on the simplest level, I stop very, very briefly by a University of Connecticut animal behavior laboratory where the evolution of motherhood is viewed through a more comfortably distant lens. Steve Trumbo studies parental care in insects, perhaps motherhood’s most basic animal models. Involved bug moms are pretty rare, occurring in about 1 percent of known species. But certain creepy-crawlies, including cockroaches and earwigs, are dedicated mothers with neurochemicals not unlike our own.

Trumbo focuses on burying-beetle moms, who finesse a dead mouse on the forest floor into a kind of slimy meatball, laying their eggs in the nearby soil and raising their babies in the carcass.

Trumbo’s lab is full of mouse meatballs in various states of production and decay, encased in Tupperware containers. He opens one box, and a nauseating stench drifts out. Naturally he waits until now to tell me that he lost his own sense of smell years ago in a pickup basketball–related concussion. Numerous rides on the dung beetle at the Bronx Zoo Bug Carousel have clearly not prepared me for this moment. I take a big step backward.

We tour another nearly pitch-black room full of bugs, the chinks beneath the doors stuffed with blankets to keep out the light. If you’ve seen the last scenes of Silence of the Lambs, this spot might look a little bit familiar.

Maybe it’s a fitting place to find mothers’ hearts of darkness.

Trumbo and I try not to breathe much, because while the beetles relish dead-mouse stink, they can’t stand human breath. Pale and roly-poly, the bug babies remind me of swaddled human newborns. We strain our ears to hear the beetle moms scraping their wings over their abdomens, making a kind of love song to summon their fat, smooth little ones. “It’s really soft, like a lullaby,” Trumbo whispers. He shows me how a burying-beetle mom feeds her larva, twirling her antennae ecstatically as she lifts each pale grub to her mouth to deliver what looks like a smooch. Really, she’s vomiting liquid mouse carrion into its mouth.

But sometimes this mother’s kiss turns deadly, and she will shove the whole wriggling baby into her own open jaws like a foot-long sandwich.

By now it’s almost second nature for Trumbo to sense just when these ghastly bouts of cannibalism are coming.

“It’s basically math,” he says. “A mouse of x grams can support y babies.” Moms who get stuck with skinny mice must cull their offspring.

“Probably she won’t go on to care for all of these,” Trumbo muses as we pass one Tupperware container, its beetle mother standing athwart her meatball, babies squirming all around. “Probably she’s going to have to kill some.”

I can’t tell if it’s lingering mouse odors or mere ideas that are turning my stomach.



Some mammals, highly sensitive to resource scarcity and other signs of a less-than-rosy future, practice a similar cannibalism, like the hamster who gave birth in my childhood bedroom, and—apparently not finding the environment on the top of my dresser to be a particularly promising one—ate her babies one by one, recouping her investment of precious protein while sometimes leaving just the pastel skins behind. (This long-remembered event explains why, when it recently came time for, er, Santa Claus to procure Clementine for my own kids, I relentlessly grilled the pet-store manager about his hamster husbandry practices, demanding what amounted to a virginity warranty.)

Humans are a lot more complex than beetles and hamsters, and most maternal organisms reading these words are probably pretty well insulated from the vicissitudes of a calorie-restricted lifestyle, with meatballs aplenty, unless we happen to be on some kind of hellacious diet. Yet our mom biology still responds viscerally to the experience of feast or famine. In the developed world, that might mean an economic downturn or a financial blow, which may modulate maternal behavior somewhat like the failed crops of old. Even when starvation isn’t in the cards, our reactions remain gut-level.

I’ve come to think of this sub-discipline as Freakomomics.

Economists have long understood that the birth rate and the economy are intimately linked—a $10,000 increase in average housing prices leads to a 2 percent drop in renters’ birth rates, and so on. (Conversely, regional windfalls like fracking booms can goose birth rates.) This isn’t just a matter of conscious planning and practicality: scientists now suspect that women under psychological stress, including financial stress, are less likely to conceive even if they’re trying to get pregnant. And for women who are already pregnant when financial disaster strikes, there may be an unseen, automatic downgrade in their investment in their unborn child. A study of unemployment rates in Denmark from 1995 to 2009, for instance, showed that jumps in joblessness corresponded with a national uptick in miscarriage rates. Although there was a matching rise in the abortion rate, some women’s bodies—sensing long-term hardship on the horizon—seemed to cut short their pregnancies without any outside intervention or conscious choice.

“This idea that your decisions and your biology are separate is a false distinction,” says Tim Bruckner of the University of California, Irvine, a leading expert in this grim field.

The looming threat of hard times also affects babies who do get born. In 2005, the US government unveiled nationwide plans to close military bases, a move that raised local unemployment in some areas by 20 percent. All of a sudden babies in those places started being born earlier, a potential sign that maternal bodies were investing fewer resources in their young. (Somewhat more hopefully, the Covid-19 pandemic touched off the opposite phenomenon—an unprecedented dearth of premature babies, as women’s bodies apparently tried to hold off as long as humanly possible until danger passed. The doctors were shocked, but we moms have probably been pulling similar stunts since ancient times.)

Amid maternal stress, babies start shrinking, too. One study calculated that the announcement of five hundred layoffs is associated with a nearly 20-gram drop in newborn birth weight in local hospitals. Likewise, during the recent subprime loan crisis, foreclosed-upon moms bore lighter-weight babies than average.

Bruckner has published several rather soul-shattering papers linking economic ills with fatal maternal actions. He believes that sudden infant death syndrome, or SIDS, the medically opaque phenomenon of “crib death,” often has clear economic precipitants. During California’s unemployment surges, he’s noted, SIDS deaths increase above expected levels, as mothers perhaps neglect to remove pillows and other unsafe items from cribs and become more apt to place their sleeping babies on their stomachs, against doctors’ advice.

In fact, when a city’s economy crumbles, child deaths rise in all kinds of accidental ways, as moms may fail to monitor bath time and secure car seats. Bruckner calculates that a 1 percent drop in a California city’s employment predicts an 8 percent increase in “infant mortality due to unintentional injury” that same month.

Note the “unintentional” part. Not even Bruckner believes that America’s stressed-out moms are intentionally icing their infants. Rather, he supports what he calls “the distraction hypothesis,” which he also thinks explains why women are less likely to detect early-stage breast cancer lumps during times of economic stress. Our minds are simply elsewhere, mentally grappling with interview questions or agonizing over the heating bill. Perhaps the mom has forgotten to tell the new babysitter how to tighten the high chair straps. Perhaps she’s frantically uploading an overdue job application, unaware of the eerie silence in the nursery.

This kind of stress, as any mother knows, isn’t just a simple matter of a satisfied or empty belly, or the presence or absence of specific financial resources. It’s about the frightening experience of uncertainty—the psychological stress of not knowing where your next meal or paycheck will come from is enough to hobble maternal behavior, even if mom and baby both get enough calories in the end.

In the 1980s and ’90s, scientists conducted a now-famous series of experiments on captive macaque mothers. Instead of receiving their usual straightforward monkey chow rations, the moms were presented with “foraging carts” full of wood chips, their lunch hidden inside. Reaching through holes cut into the sides of the wheeled carts, the moms had to hunt around for their food as they would in the wild.

There were two types of foraging cart. One type was bountifully laden, with monkey chow strewn about the bottom. The other was more sparsely filled, with its monkey chow well concealed under wood chips. The monkeys who got stuck with the latter had to work harder to find their meals than the others.

But, fascinatingly, it wasn’t the hustling monkeys with the poorly stocked carts whose mothering nosedived. (Despite all the food hoopla, nobody ever starved.) It was the moms who got an unpredictable mix of both kinds of wheelbarrows, on a schedule alternating every two weeks. These monkey moms, experiencing a bonanza one day and a bust the next, were the ones who fell apart, experiencing a more than 25 percent increase in their stress hormones and swiftly disintegrating caregiving.

“Even though there was no caloric shortage, the perception that there might be was there,” says Jeremy Coplan of the State University of New York Downstate, who continues to work on these experiments today.

While the hardest-working mothers could anticipate what their day would bring and could even build in time at the end of their labors to cuddle the infants they’d earlier had to ignore, the mixed-up wheelbarrow group found no such rhythm. These stressed-out mothers became obsessed with patrolling the wheelbarrows and were measurably less affectionate with their babies, to the extent that the babies sustained cellular damage. The ends of these infants’ chromosomes, called telomeres, were shorter than they should have been, a sign of stress and premature aging.

This unnerving shift from living high on the hog to scrounging is called “variable foraging demand.” And it suggests that what mammalian mothers should fear most is fear itself.



The variable foraging demand experiments hit close to home for me. In fact, they take me all the way back to the kitchen table one morning in 1987. My dad is staring at the Wall Street Journal. A black line—the stock market, crashing—crawls down the front page. Whenever I see graphs of a certain plummeting shape, whether they’re tracking rainfall or heart rate, I get flashbacks to that Black Monday, when the market lost today’s equivalent of 5,000 points.

My dad, who’d spent his career on Wall Street, was never able to earn money again, although he tried various other jobs. Over the course of a few years, we went from owning a stately brick home on the edge of a golf course to renting in the poorest condominium complex in town. My baby doll collection, porcelain-skinned instead of plastic, became a relic of our vanished riches. One day there was a Mercedes in the driveway and a mink coat in the closet, and the next we were rationing paper towels.

My dad had wanted to be an architect, the guy who drew the lines instead of riding them all the way down. Depression had long been a problem for him, and for people on his side of my family, and his exit from the workforce was far more complicated than just one bad trading day. But to my childish eyes, his mental health mirrored the cratering market.

He passed away, suddenly, when I was in middle school, and he spent a lot of his final years in a kind of daze. He gained so much weight that it was hard to remember that he had once been the football team quarterback and the fastest guy in his high school, although—let the record unfairly show—all his recruitable-college-athlete genes totally bypassed me and went straight to my little sister.

Big as he was, Dad still had fluted slender ankles, like a buffalo’s.

Once when the wind ripped a kite out of my hands on Block Island, during perhaps the last family vacation we ever took, he chased it.

It was startling to see a large man run so fast, almost as if he were flying away from us.



Maternal stress can also manifest itself through withdrawal. The anthropologist Robert Quinlan uses, among other tools, a heartbreaking yardstick to measure this emotional retreat: the distance that sleeping mothers maintain from their babies when both go to bed for the night. In places with lots of rampant diseases, the moms who don’t ditch their kids outright may slumber farther away from them, a physical gulf that is also, perhaps, a measure of detachment.

Like disease, wartime encourages psychological distancing: in one fascinating study of the brains of Israeli moms who’d lived for years near the Gaza border under the constant threat of rocket fire, scientists detected less activation in regions related to social interaction and empathy, both involved in mothering. Any crisis, really, that flips from acute to chronic could foster this diminishment. As we’ve seen, moms excel during earthquakes and other out-of-the-blue natural disasters. But we may pull or drift away from our kids in the aftermath, especially if order takes a long time to be restored.

More than a year after an 8.0 earthquake rocked China’s Sichuan province, pregnant women suffered from unusually high levels of depression. In the wake of Japan’s Fukushima nuclear power plant meltdown, young mothers without physical symptoms were particularly prone to severe mental health problems—and in fact, another analysis found that young mothers suffered more emotional anguish than anybody else in the disaster zone, except for workers tasked with cleaning up the radioactive waste. Moms in refugee camps frequently have trouble breastfeeding, and post–Hurricane Katrina, infant death rates swelled for months as overwhelmed mothers floundered in unaccustomed chaos.

The lingering impact of unprocessed trauma of many kinds can be enough to create unhealthy distance between a mother and her children. And this doesn’t just happen after once-in-a-lifetime natural disasters or way off in distant lands. There’s a large and often hidden population of American mothers who’ve previously experienced trauma as a part of routine life—neighborhood gunplay, sexual violence, a death in the family, domestic abuse, or chronic neglect.

“There’s big-T and small-t trauma,” says Sohye Kim of the University of Massachusetts Medical School. “It doesn’t have to be a war or an assault. It can be much less dramatic—a subtle but repetitive and sustained interactional pattern of emotional instability with someone important, especially a caregiver,” a category that includes lots of people besides your own mom. In adult life, Kim says, a woman can address these painful past experiences through therapy, thoughtful conversations with loved ones, or other forms of self-reflection that bring these deep-down feelings to light.

If, however, there is no such reckoning, the old wounds may open when a woman gives birth. Thanks to the genetic grab bag of history, the faces of the dead have a funny way of resurfacing in our children, in the encore of a great-grandmother’s dimple, say, or a long-lost uncle’s chin.

Today I can watch my father watching television. His eyes are shining on the couch, in Daughter One’s face, and his mouth—Daughter Two’s—is laughing from the rocking chair.

Childhood trauma can, decades hence, recast the way a mom’s genes get expressed and reshape her brain architecture. When Kim and her colleagues studied dozens of seemingly run-of-the-mill, high-functioning, middle-class American moms, the ones who had buried trauma in their past had amygdalae that looked different in the fMRI scanner when they gazed at pictures of their own babies. The amygdala is important for processing emotions and detecting relevant environmental cues. It’s “what signals us that this is important, you have to pay attention,” Kim says. A mother’s amygdala should sizzle at the sight of her own baby’s sad face, as part of the instinctive maternal response. “That’s very significant, because babies need their mothers most when they are distressed.”

But the brains of the traumatized moms didn’t react. “That area of the brain,” Kim says, “is blunted.”

This dulled neural activity, she believes, is an evolved self-protection mechanism, buffering moms from emotions linked to hurtful memories. “Yes, it’s problematic from the point of view of sensitive caregiving. But it’s very conducive to maternal survival…. It’s incredibly adaptive.”

So it serves a purpose, even as it exacts a cost.



Lucky for me, my mom did not drift away. When my dad got sick, she found a way to stabilize our world before it vaporized. She’d stayed at home for seven years—in other words, my whole life—but now she tracked down a job as a schoolteacher. People assume that moms make good teachers because they enjoy the company of children so much—the maternal instinct, and so on—and yet anybody who ever heard my mother cheer for a freshly declared snow day would know that’s not necessarily the case. Although she was devoted to her sixth graders, what she found amid all the bulletin-board decorating and preposition drills was a solution to the variable foraging problem: a highly predictable schedule and generous benefits.

In our case, a teacher’s salary wasn’t quite enough to cover all our losses, so Mom also took on a newspaper route, waking up at 4 a.m. to drop the New York Times in driveways around town before anybody else’s parents were up.

She did these things out of love for my sister and me, and we weren’t particularly appreciative. We took it as our due, and our absolute faith in her was probably a sign that we had, for our whole lives, been loved by both our parents. But now as an adult I see that there were other potential paths, and other possible selves, with far less stabilizing outcomes.

In the middle of the night once, when we still lived in the big brick house but things had already taken a turn for the worse, Mom heard footsteps and then a loud sneeze downstairs. Our fancy house had been burglarized before. She didn’t cower under the covers until the police came to confront the home invader; instead, something that I now recognize as maternal instinct took over. No more harm would come to us, if she had anything to do with it.

She strode to the top of the staircase.

“GET OUT OF MY HOUSE!” she hollered over and over, smashing an empty laundry basket against the railing for emphasis.

Before you pity the poor burglar too much, know that it was actually me, sleepwalking. The pale halo of the policeman’s flashlight is my earliest memory.



In addition to her natural tenacity and problem-solving skills, of course, my mom’s socioeconomic background and her college degree were also very much in play here. A poor mother doesn’t typically have a debt-free teacher’s credential in her back pocket. And almost all the risk factors for maternal struggle are heightened for impoverished moms. They give birth at younger ages (a “now or never” life strategy that may in itself be a response to environmental instability), have higher C-section and lower breastfeeding rates, and even have intensified exposures to endocrine-disrupting chemicals and other pollutants, which may leach from nearby landfills or from the plastic-packaged foods that crowd their diets.

Poor mothers are more likely to have been exposed to substandard care as children and to be living with past trauma. They may give birth to smaller babies who have associated medical problems. They are twice as likely to be treated for postpartum depression.

Even just living in overly crowded conditions can make moms less responsive to their kids. An environmental factor as simple as an infestation of cockroaches can boost a woman’s depression risk threefold.

And then, to top it all off, low-income moms already under chronic stress are extra vulnerable to sudden and unexpected shake-ups of all descriptions. They are the ones who get stuck with the crummy mortgage, or the house in the flood zone. Their incomes are the first to falter in an economic lurch. They have the least say over tomorrow.

Not surprisingly, poverty and its stresses may take a toll on the maternal brain itself—or so suggests the work of the University of Denver’s Pilyoung Kim, an expert on poverty’s impact on maternal behavior. As with long-buried maternal trauma, there’s atypical activity in the amygdala—but instead of being blunted, like those of the traumatized middle-class moms, the poor women’s amygdalae often seem overactive, burning more than average on brain scans at the sight of upset infants, their stress systems cranked into hyperdrive.

Perhaps being extra-stimulated by kids’ sadness is a type of emotional triage. “If my environment is not stable or predictable,” Kim says, “maybe it makes sense for me to pay more attention to distress cues, like a cry versus a smile, as a way to protect my child.”

Not every poor woman exhibits these changes, and the differences between poor and middle-class mom brains by no means suggest that those differences are innate, as the eugenicists of past ages might have assumed. Quite the reverse: these physical variations are clear examples of how our material circumstances shape maternal biology, with poverty becoming a mind-body menace for moms.

“Everybody has stress,” Kim says. “You don’t have to be living in poverty to have stress. But for people with higher socioeconomic status it’s rarer to experience multiple things at the same time. Interviewing moms in poverty, I cannot imagine how they cope with the stress of a newborn.”

All things considered, perhaps it’s not really so surprising that an American mother’s sanity can hinge on the state of her diaper supply.



There’s another way to look at the behavior of a mom who cannot curb or escape her stressors. Instead of being subpar or insensitive, she may be strategic, preparing her offspring to play the difficult hand she and her child have both been dealt. The implicit judgments sometimes lurking in mom science, in the very idea of defining optimal maternal behavior, may not always take this possibility into account.

Perhaps the most fascinating example is the way that overtaxed moms “decide,” unconsciously but still in a somewhat calculated manner, whether to have a boy or a girl.

Wait a minute, you say, doesn’t the father’s sperm determine the baby’s gender? I, too, have taken tenth-grade biology! Indeed—all of a mother’s eggs contribute an X chromosome to the baby, while the dad’s swiftest X- or Y-bearing swimmers each have roughly 50-50 odds.

But that’s not the end of the story, because the mom’s body scraps about half of all pregnancies after fertilization. Fetal sex appears to figure into this hidden cull, with our bodies offering safer harbor to boys or girls depending on environmental cues.

When the outlook is rosy and the mom is stress-free and in shipshape condition, according to some evolutionary biologists, her body is primed to favor sons. Boys are bigger, feebler, and more taxing to gestate, but—in good times, at least—they can later pay evolutionary dividends if they grow up strong and strapping, woo widely, and sire a bumper crop of grand-offspring.

Baby girls, on the other hand, may be the smarter play if a mom’s world is wobbling. There’s less of a physical and energetic down payment up front, and while daughters probably won’t procreate like a Casanova or a Jagger, they are more likely to cough up a couple of grandchildren even in difficult environmental circumstances.

Maybe being part of a multigenerational matriarchy, as I am, isn’t always an accident.

The Trivers-Willard hypothesis, as this evolutionary cipher is called, is still somewhat controversial, and doesn’t hold true on a mom-by-mom level: obviously many stressed women have boys, and many chilled-out women have girls, if you look at their individual stories. The world, after all, is populated by roughly half of each.

But when larger populations are screened, there are strong indications that the hypothesis is on to something. In one recent Columbia University study of two hundred new moms with varying degrees of stress, nearly 70 percent of the most emotionally and physically maxed-out women ended up bearing girls. A different analysis of 48 million recent American births, from another group at Columbia, found that married, better-educated women bear more boys. And there is interesting evidence that some exceptionally well-situated women, specifically billionaires’ wives, can be counted on to produce male heirs about 60 percent of the time. These patterns can figure beyond birth far into a child’s future, with poorer parents investing more in daughters and richer ones in sons, on measures ranging from the amount we spend on elementary-school backpacks—poor families apparently splurge on fancier models for their daughters—to advanced degrees, which well-to-do sons seem to collect more of compared with their sisters.

Of course, stress is highly subjective and humans tend to acclimate to baseline levels—so scientists also like to study large and small environmental changes that impact women across social classes. For instance, amid recessions, some boy–girl spending patterns seem to change, with families betting bigger on daughters by suddenly plunking down more cash than usual on certain items, like girls’ clothing, even though money is tighter than before. Meanwhile, boys are more likely to be born by C-section during these times, suggesting higher levels of fetal distress.

Or not to be born at all. After 9/11, scientists noticing the subsequent baby-girl skew in Manhattan’s births initially blamed the toxic dust cloud that enveloped much of the island, which certainly may have been a factor in picking off the frailer male fetuses.

However, it turned out that the baby-boy bust reached all the way to California, affecting moms who’d simply watched the horrific footage on television. Stress alone was poison enough. Perhaps for similar reasons, the fraught aftermath of the bloody Paris terror attacks in 2015 led to a baby-girl heyday in France. Further analysis suggests that, compared to their never-born peers, the male fetuses that do make it to birth during these stressful periods may score unusually well on health and cognitive tests—as if they somehow have what it takes to run the gauntlet.

Studies show that even subtly stressful factors, like living in a parasite-infested area or in a neighborhood with lots of air pollution, or getting pregnant in unseasonably hot or cold weather, can slightly reduce a woman’s odds of having a boy. So, apparently, can skipping breakfast, perhaps since this acts as a false signal to your body that local resources are dwindling, turning the ancient screws of stress, when in reality you just didn’t want to pack on seventy pounds again.

It gets weirder, though. Stressed moms don’t just customize fetal sex to environmental cues. They can reach deeper into their bag of tricks to tailor-make their kid’s temperament, too. I’ve said that we can’t edit our children’s personalities, try as we might, and yet we may alter their natures in unintentional and subconscious ways, customizing them for a kind or cruel world.

In rats, this kid-engineering happens after birth, as we’ve seen, through physical touch, and how much moms “lick and groom” their babies. We naturally feel a little sorry for the low-licked rat babies, who may not grow into mothers who approximate our modern sentimental ideals. But these babies are perhaps better adapted, via gene-level changes to their fight-or-flight systems, to thrive in an especially stressful environment.

For mammals, breast milk may be another stealth mommy mode of influence. Primate milk varies in nutritional and hormonal content, and like soda jerks working the nozzles, moms can make many different kinds according to environmental signals, influencing a child’s growth patterns and personality through the contents of an every-three-hours dairy drink.

This is called “lactational programming.” Funneling a kid extra stress hormones, like cortisol, in your breast milk may result in a “more nervous, less confident” baby, born braced for disaster. In monkeys, these high-cortisol babies grow unusually quickly, “prioritizing” growth instead of social exploration, perhaps to up their chances of clobbering their unfriendly neighbors.

Whether it works the same way in humans is less clear. But one human study has linked children’s temperaments to mothers’ milk–borne stress hormones. And some scientists, like Bruce Ellis of the University of Utah, who runs something called the Hidden Talents Lab, have argued that stress-adapted kids may sport dispositions suited to succeed in dicier corners of the planet, including rough-and-tumble neighborhoods in our own country. A mom who finds herself in a hard spot—whose brain, say, over- or underreacts to the sound of her wailing child, causing her to act harsh or distant, or whose breasts gush milk that’s full of cortisol—may be doing her absolute loving best for that kid.

“The mom’s behavior isn’t necessarily the wrong behavior,” explains Elizabeth Byrnes of Tufts. “It’s the right behavior for the wrong environment.”

Maybe a spoiled upper-middle-class “special snowflake,” whose fawning mommy’s brain passed every “responsiveness” scan with flying colors, wouldn’t have a snowflake’s chance in a poor child’s version of reality.

Ever since Emily informed me that she grew a new heart, I’ve heard other mothers deploy the same metaphor: a child is a second heart that can crawl and then toddle and tricycle and rollerblade about outside your body. Sure, the pavement is always rough. But what if the world outside your skin is full of land mines, or sexual predators? Wouldn’t you strive to harden that defenseless little fluttering organ however you could? A mother creates a child who reflects her life experience. And that child, in turn, continues to shape the mother, cementing the feedback loop.

Poor moms’ environmental responses may not just be acceptable—they may be smart.

“The concepts of ‘good parenting’ and ‘bad parenting,’ independent of context, are illogical,” Ellis and his colleagues have written. “Instead, high and low effort parenting strategies are conditional; that is, different strategies are adapted to different social and ecological conditions.”



Ellis slipped a new word in there: “social.” For while the wider world, with its natural and man-made perils, indisputably shapes moms, the networks of fellow human beings surrounding us are perhaps the mother of all mom forces.

I didn’t pick up on this in a scientific journal or a book. I learned the hard way.




Chapter 9 NO MOM IS AN ISLAND Unmaking a Mom

FETUS NUMBER Four’s first kicks are tiny but concussive, as if my uterus were one of the endlessly battered free balloons my kids collect from the shoe store. Every time I stand up or sit down, I issue an Old Faithful–like belch.

So this pregnancy is progressing just as it should be. I’m only about twenty-four weeks along, but thanks to the scheduled C-section, the likely birthday has been on the calendar for months, and as a repeat surgical customer, I don’t have to worry about a lot of weird stuff, like rolling an enormous “birthing ball” into the minivan’s becrumbed back end. Especially given what I now know about the material realities of the maternal instinct, I ought to feel confident that the doctors will do their jobs, that nature and hormone receptors will take care of the rest, and that once the new baby is snug in my arms everything will once again fall into place.

Only last time it didn’t.

My third child was conceived during a personal high for my husband and me: our careers were going better than we’d hoped, and we’d just made the somewhat out-of-the-blue decision to trade our compact row house in Washington, DC, the value of which had miraculously increased even as the walls seemed to shrink around us and our two rampaging preschoolers, for an idyllic antique farmstead in the far-out suburbs of Connecticut, just a few miles from my childhood home. It was not really a mansion, because we were journalists and not financiers, but it was pretty close—and truth be told, it had been a lifelong goal of mine to get back in the big house again, to shower my own kids with every conceivable material comfort, and to raise them in conspicuous view of all who’d observed my family’s downward arc.

I wanted this house so much, in fact, that no amount of long, meaningful stares and pregnant pauses from the home inspector made any difference to me as we discovered this rotting post and that one, and my husband followed him down a green tunnel in between the rearing bushes that threatened to engulf the sun porch. The previous owners—who actually were financiers, come to think of it—had obviously died a slow fiscal death here, as Mother Nature took her course and then some. But for us, I thought, it would be merely romantic.

Baby Number Three was the capstone of our perfect plan. And while we didn’t know it yet, this latest addition was a first for our family, a boy. Science might see this male-in-the-making as my body’s subtle vote of confidence in our mutual environment and the promise of the future.

Then, on the very morning I proudly displayed the still-damp pee stick, mere days after that shaky house inspection had sealed the deal, my husband discovered a small red lump on his neck.

This bump, diagnosed at our local walk-in urgent care facility as “just a boil,” soon vanished, but the symptoms that followed didn’t. Three months, waves of pain and insomnia and phantom heart attacks, and a dozen doctor and emergency-room visits later, nobody could figure out what was wrong with him. Cardiologists, gastroenterologists, neurologists, and rheumatologists shrugged their shoulders. The psychiatrists had some definite ideas, but their prescriptions had no effect. Instead, my once-jovial and perpetually optimistic partner—our household singer of lullabies and clipper of toenails, my old high school debate foe who’d turned out to be my life’s companion—withered away before my eyes, losing forty pounds and gaining a new personality, frantic and pain-wracked and tearful.

As vulnerable pregnant ladies go, I was in a fairly strong position to withstand these trials. This was not my first birth, so my maternal machinery was mostly in place. I was financially insulated (although every day less so as the costs of our “farm” mounted and my husband’s capacity for work dwindled), well educated, a seasoned former babysitter and a breastfeeding champ, raised by a good mother who had always loved me, in excellent health, and with two beautiful daughters. I was happily married and, at thirty-five, plenty old.

However, I also had a few hidden risk factors for peripartum mood disorders, like that impressive family history of mental health issues scrawled deep in my genes somewhere, some medium-T childhood trauma (especially my father’s early death), and a pattern of delivery by C-section. This time, too, there would be the unexpected problem of stingy anesthesia and rampant postpartum pain to boot.

Although this research tidbit hadn’t been published when I was carrying my son, the birth of a third child, in particular, seems to herald a slight uptick of maternal mental woes, especially if the new kid is a different gender from the first pair. And having a boy ratchets up a mother’s depression risk regardless.

But the most immediate threats to my maternal behavior had to do with factors beyond my own brain and body. In my case, environmental upheaval arose not from earthquake, typhoon, or war, nor grinding poverty. Instead, my world was being rocked by the turbulence of another human being, and by drastic changes in my “social support,” as it’s formally known.

I had given birth to my daughters with a feeling of safety, among trusted longtime friends going through similar experiences, tended by a husband who could be dispatched for Ben & Jerry’s at the drop of a hat.

But now, in my new house with old bones, perched on the side of a crumbling stone cliff, I felt totally alone.



A mother mammal’s behaviors are informed—and sometimes even defined—by her communal context: the other nearby members of her species. This is true especially of people, with our evolved need for communal care. Social-support deficits and perinatal depression are intimately linked.

Research from Columbia University suggests that the strength of a pregnant woman’s support system is the primary predictor of her mental health, for a whole raft of reasons. New mothers depend on others for physical help (like the fragrant chicken pot pie a kind neighbor slips into your barren fridge), for practical guidance (such as my mom’s sage prepartum observation that it might indeed be wise to purchase more than a single undershirt for my forthcoming first baby), and also for the more mysterious matter of emotional sustenance.

This mushy-gushy last one—let’s call it love, for short—is the least understood but probably the most important. A deep bench of friends and family has physical oomph, lowering maternal blood pressure and optimizing placental functioning throughout pregnancy. During birth, supported mothers undergo easier labors and fewer C-sections; afterward, they have less fatigue and a better shot at successful breastfeeding.

Yet social support is equally key for adoptive mothers, who don’t physically gestate children, but whose future maternal well-being and competence rest in part on the amount of encouragement they receive before their new babies arrive.

To an extent, the identity of our cheerleaders doesn’t even matter all that much. Pregnant women who are visited at home even occasionally by paid strangers, like nurses, often fare better as mothers later on and are less likely to abuse their kids. Women attended in childbirth by professional doulas are “more alert and responsive” to their babies from the very beginning.

But, not surprisingly, it turns out that particular people in a pregnant woman’s life—her romantic partner, parents, and close friends—play essential roles in her making as a mother.

As my third child dug in his heels inside me, the people I had counted on for the first two pregnancies were gone. First there was the de facto disappearance of my husband, who was physically present, roaming the still-empty rooms of our decrepit farmhouse, but mentally and emotionally absent. Maybe the hard-charging life we’d chosen had imposed too much stress and now he’d finally cracked, like a Lego underfoot. Maybe my big dreams and greedy demands on behalf of our ragtag band of babies had broken him. Or maybe it had nothing to do with me, and some kind of unseen genetic glitch inside him was just now kicking in. He seemed consumed by either a dire physical disease or some bizarre perturbation of the mind—which wasn’t much better, as my own childhood experience had taught.

Watching him through the ancient wavy glass of one of my new home’s many painted-shut windows, I tried not to think about how family histories repeat themselves.

In the week or so before our big move north, I’d also bid adieu, in one fell swoop, to my group of close friends in Washington, DC—the comrade moms I’d grab coffee or hubcap-sized chocolate chip cookies with on a weekly basis. Oh, and I’d also recently quit my longtime magazine job, giving up good-natured communal griping to strike out on my own and write books in the attic by myself.

Oddly enough, the depression that quickly enveloped me brought to mind a scene from a comedy: The Magic Flute. I’m no opera buff, but decades earlier my elementary school music teacher had left a video of the performance for the third grade to watch whenever she was absent, which was apparently quite often, since it’s seared into my memory.

Dressed in deepest navy, the Queen of the Night would inch onstage, the train of her sweeping, star-sequined gown flowing, growing, my third-grader self waiting for it to end, until it dawned on me that her dress was in fact endless, and that this crazy lady was the midnight sky itself, caterwauling at the top of her lungs in terrifying German:


Oh, don’t tremble, my dear son!

You are innocent, wise, and pious;

A youth like you is best able

To console this deeply troubled mother’s heart.



As I wailed and stormed about my new house in the months before and after my third birth, or stared bleakly at the bedroom ceiling, I understood that this was how my two tiny little girls—and once he stayed awake long enough to notice, “my dear son”—must now perceive me, a kind of infinite night queen who could roll in at noon: a living void, spangled with tears instead of stars.

How can a scientific discipline based largely on dissected rat noggins even begin to plumb this kind of uniquely human agony, which springs not only from a mother’s singular experience and biochemistry, but from her complex and shifting social milieu?

Actually, even lab-rat moms are quite sensitive to social cues, with mothers behaving better if they are allowed to raise babies alongside their own sisters instead of all alone.

But to tap into the complexities of just one troubled mother’s heart, some researchers look to an animal model that’s almost as gregarious as we are.



I’m waiting at the dusty end of Simian Lane, decked out in a white lab coat and disposable shoe covers exactly like the kind my day care requires for visitors.

Erin Kinnally, a scientist here at the UC Davis California National Primate Research Center, opens the door of her sedan to reveal a suspiciously immaculate interior, including the Cheez-It-free car seat of her four-year-old.

“Obviously I cleaned it before you came,” she says. “Get in!”

We’re headed for the Outdoor Colony, where the rhesus monkeys are housed in naturalistic paddocks, each one holding up to 150 monkeys, many of them mothers and infants.

Our car crawls past more than a dozen half-acre corrals. Baby monkeys sail through the air as though blown by unseen breezes; one glides down a support pole with the bravado of an old-fashioned fireman as the grown-ups squabble and lip-smack and bark below.

The enclosures are full of plastic slides, seesaws, and other salvaged pieces of human playground equipment, as well as hacked-up tree trunks and even a geodesic dome. Literal barrels full of monkeys dangle from the ceiling.

Yet these highly social and intelligent animals “also need alone time,” according to Kinnally, so each habitat includes protected corners where monkeys can take shelter from simmering in-group tensions.

“This really is a great model of the human condition,” Kinnally says. “They’re genetically closely related to us, and they have such nuanced social lives. Each group is like its own little world, and to understand them you have to take into account the personality of the players, the demographics, how much conflict you have, whether there’s a jerk in charge.”

With their rigid hierarchies and pecking orders, macaques are what’s called a “despotic species” (a term that reflexively reminds me of human toddlers). But monkey queens can rise and fall, so the intra-monkey relationships are complex and dynamic. To map out the dizzying social webs within a single group, primate researchers here recently employed the help of three statistical physicists.

And all the social slippage and friction and fallout informs the behavior of each and every mother.

We park in front of one paddock, which is the primate center’s version of the O.K. Corral—a place with a storied reputation for rowdiness. That makes it one of the researchers’ favorite stops during the maternal-behavior surveys they complete several times per week, tracking the monkey moms’ every move.

Though we keep ten feet back from the perimeter, several macaques gallop off at our approach, while a curious older mom called Tubby plods over. In addition to a nickname, each mother has an official five-digit number tattooed on her chest and inner thigh, and random patches of her fur are dyed in unique patterns, although these identification aids can wash away in the occasional California rains.

I study Tubby’s elfin ears and ruddy face, which is the exact same shade as her rear end, searching for something of myself in her mom paunch and almond eyes.

Kinnally rattles off the factors that can shape primate moms, most of which also mold me: age, number of births, genetics, her own mother’s rearing history, the baby’s sex and other characteristics, access to food and shelter and sundry other environmental factors. In the wild, some monkey moms’ behavior even varies with the height of the tree canopy: the farther off the ground a family is living, the more anxious Mom becomes.

But social chemistry is perhaps the most potent force. Rhesus monkeys who grew up without their own moms are prone to abuse their infants. Those who live in proximity to their own mothers, meanwhile, tend to be more competent and relaxed.

“Having the grandmother around makes such a big difference,” University of Chicago primate researcher Dario Maestripieri tells me later. “Grandmothers provide support by grooming and protection. They watch the kids and are vigilant. If you are a monkey, you are living in a dangerous society, and it matters if you are surrounded by family.”

Monkeys with an even bigger network of female relatives around are more relaxed still, forming “play groups” and letting their babies range far and wide, confident in the support of their moms and sisters and cousins if trouble starts.

In macaques, rank—which is in some ways akin to social class in humans—gets handed down along maternal lines. If a mom’s big family also happens to be high-status, then she has it made in the shade—often literally, since top-ranking monkey moms usurp the shady spots on hot days and the dry spots on rainy ones.

Kinnally points out Grapefruit, the group’s alpha female. Tart as her name suggests, this scruffy queen bee brushes off the baby hanging from her left thigh and saunters away. She can afford to behave in this manner, since her offspring are literally untouchable, in the Italian mobster sense. Nobody would dare mess with her kid.

We also meet another, lower-ranked female, whose name, somewhat tellingly, Kinnally can’t immediately recall. Keeping a wary eye out for conflict in the group, this skinny younger monkey likes her baby within closer reach and is reluctant to let it explore—which mirrors what sometimes happens among socioeconomically disadvantaged human moms, who may be more prone to separation anxiety and authoritarian discipline. This female visibly stiffens as the group’s ultra-aggressive alpha male, Karate Kid, stalks past, his tail crooked in a puffy question mark. (Macaque paternity is always a bit of an open question, and moms are the only caregivers.)

Life here in the California sunshine is generally good—the monkeys don’t have to cope with the monsoons of their native Southeast Asia, and their diet of monkey biscuits is generously supplemented with farm-to-table-style local produce and unwanted Halloween gourds from a local outfit called Bobby Dazzler’s Pumpkin Patch.

But monkeys can still be stressed in this simian Shangri-la, especially low-ranking moms with spindly social-support systems. These moms have weaker immune systems and other distinct traits. A study of seventy monkeys by Maestripieri and others found that, compared to the high-fliers, the lowest-ranking moms had four times the amount of stress hormones in their blood. These females at the very bottom of the pecking order may also provide a certain amount of nasty amusement for their superiors.

“Just like we’d see in the wild, we’ve all seen things out here that are difficult,” Kinnally says. “I have cried. I have seen a highly ranked juvenile ‘play’ with the infant of a low-ranked female for way too long.” This “kidnapping” sometimes involves flattening the pilfered infant on the ground. The baby’s mother is powerless to stop it. When juveniles engage in this rough-and-tumble activity, the colony’s human caretakers often intervene.

Low-ranking moms grasp that they have to be vigilant at all times. Fascinating studies have shown that these moms are much more likely to try to shush their infants’ cries when higher-ranked animals are around, for fear that the fussing will draw unwanted attention and attacks.

Woo! Woo! the monkeys scream as a white van screeches up to the perimeter.

In captivity, the animals have traded their myriad natural predators, which range from sharks to tigers, for the lab vehicles that whisk away certain clan members for lab tests or medical treatment. Upon the missing monkey’s return, researchers sometimes stand by to observe the subsequent social-chain reaction.

To distract the monkeys, white-clad lab personnel hurl sunflower seeds into the enclosure like rice at a wedding. Fixated on claiming her outsized share, Grapefruit pounds past on all fours, her infant clinging gamely to her front, BabyBjörn style. She double-fistedly stuffs her face, her cheek pouches straining.

And way over there in the corner, almost unnoticed—but oops, not quite!—a wild brown blur detonates into the paddock, released by the researchers as monkey shrieks mount.

This returnee is likely somebody’s sister or mother or rival, who could potentially shift the outward alliances of these mothers—and their hidden neurochemistry as well.



Human moms diverged from macaques some 25 million years ago, and generally we don’t pitch poop or inflict bloody wounds on each other for want of a cucumber. However, as models of social stress and support, the macaques illuminate the concrete importance of female networks, starting with the critical role of one female in particular: the maternal grandmother.

This was the silver lining of my family’s doomed move to the woods of Connecticut. Our new home was just a few miles from my own mom’s condo—a distance uncannily akin to the “day’s walk” between mother and daughters’ huts that anthropologists cite in their studies of remote villages.

This was a lucky break indeed, for one of the few strikes against privileged older moms is that we live so far from our parents, who are often quite decrepit by the time we finally get around to having kids. Poor women, meanwhile, tend to live close by their (much younger) parents, within the penumbra of their love. Postpartum depression seems to be much rarer in cultures where young mothers coexist with close kin.

It wasn’t all kismet, of course: my husband and I always had a master plan—not technically approved by my mom, who by this point in her life was in Viking River Cruise mode—that involved her helping with the grandkids. (Skullduggery like this, Dave Barry has written, helps explain the very existence of Florida.) But in the end, most unexpectedly, Mom ended up taking care of me. That’s one reason she was there watching with me at the sheep barn that night beneath the endless black sky, the air so cold that even the stars seemed to shiver.

Few other mammals enjoy such instrumental grandmas. Most mammal mothers simply ditch their full-grown young in what must be, to boomer moms, a rather refreshingly direct manner. Prairie dogs apparently sprint away from their pups once they’re weaned. Brown bear moms bail the minute they find a new boyfriend. Rodents stonily ignore their young after a few weeks. (“Mother Is Not like Mother” reads the haunting title of a scientific paper about guinea pigs coming of age.)

Even among our closest primate cousins, like rhesus monkeys, where females within a tribe continue to enjoy quite cordial and supportive relationships with their adult daughters, the most solicitous grandmas remain fertile and breed to the very end of their own lives, so at best they must divide time and loyalties between their adult daughters and their newer, more demanding offspring. (In some New World monkeys, like marmosets, jealous pregnant grandmas have even been known to murder their own grandkids.)

Yet for human mothers, amid all our varied lifestyles and here-again-gone-again male partners, maternal grandmothers are a global bulwark, a core support system as trusty as our left hands.

“In some places fathers do more, in others less, but the maternal grandmother is much more constant,” says Brooke Scelza, a University of California, Los Angeles, anthropologist who has studied grandmothers across the globe.

A century ago a famous (male) anthropologist embedded with Australia’s Tiwi hunter-gatherer people puzzled over the sheer existence of post-reproductive women, whom he thought of as freaks of nature, “a terrible nuisance,” and “physically quite revolting”—and certainly not worthy of his study. (Perhaps outrageous prejudices like these explain why my still-stylish mom resolutely shuns the g-word, answering only to “Mamie” and, briefly, “Foxy.”)

But now there’s a whole scientific literature celebrating human grandmas. The nearly uniquely human trait of menopause (only orcas seem to share it) makes their existence highly adaptive. “Given that her body is deteriorating over time,” writes Sarah Blaffer Hrdy, describing Grandma’s evolutionary rationale, “when should she throw in the towel, quit producing, and care for her daughter’s offspring instead?” (Disclaimer: I should probably have massaged this messaging a bit when pitching my mom on her new babysitting duties.) It’s another clever way that human women have evolved to hurl our genes into perpetuity: running out of fresh eggs (and milk) of our own makes us unusually helpful to our own daughters, and extra available for alloparenting. Older women with more kids may even have unusually lengthy telomeres at the end of their chromosomes, suggesting that they may somehow be aging more slowly, the better to help their daughters for the long haul.

We’ve seen the way mothering styles may insert themselves in human families, via early childhood interactions potentially etched atop our genes. But a mom’s mom can make a big difference in the here and now, too, rolling up her sleeves and pitching in. Especially compared to skittish teenage babysitting trainees, maternal grandmas are the ultimate mother’s helpers. They are close relatives whose mom circuitry—sometimes called “maternal memory”—comes prefabricated, if in the need of a little dusting-off, and they have loads of practical experience, allowing them to undertake the most highly skilled baby-minding tasks, like soothing and bathing.

No wonder the data indicates that involved grandmas affect infant survival rates more than fathers do, from Germany to rural Ethiopia. (A new study of preindustrial Finnish birth records showed that young kids’ survival chances rose a whopping 30 percent if their maternal grandma lived nearby and was within the still-spry age bracket of fifty to seventy-five.) In Great Britain, a grandparental presence ups women’s chances of getting pregnant in the first place, and grandmas are universally associated with healthier pregnancies. A hormonal survey of 210 women found a link between women’s levels of placental corticotrophin-releasing hormone and family support (which most reliably comes from their own mothers, not the babies’ fathers). This hormone is like a stopwatch for the onset of labor, and women with close ties to their own mothers are more chemically protected against preterm birth.

Postpartum traditions vary widely, but grandmothers are almost always integral. Nigerian grandmas install their recovering daughters in rather dreamy-sounding “fattening rooms.” Chinese grandmas braise pigs’ feet with ginger, perhaps to restore calcium to their daughters’ depleted bones, while Indonesian grandmas brew a special medicinal soup to speed lactation. My mom makes spaghetti and meatballs.

Absent maternal grandmas leave a moat around a mother. The death of a mother’s mother is a toxic pregnancy stressor, especially for those women carrying (always slightly more taxing) male fetuses. In a study of Puerto Rican mothers-to-be, the women on poor terms with their own nearby moms showed the worst pregnancy outcomes of any group.

And of course the women in deepest need of grandmotherly support—the ones who were abused or neglected in their own early childhood—are the least likely to get it.

Paternal grandmas, true, can also be instrumental. In childhood, because my mom was working, my dad’s mom was my sick-day custodian, feeding me platters of bacon as we watched The Price Is Right together on the couch and she browsed her latest bodice rippers. My own mother-in-law is a beloved caregiver for my kids, pressing wildflowers with them and staging epic Easter egg hunts. Many paternal grandmas are on shaky footing with their sons’ families not because they don’t want to be involved, but because their daughters-in-law deliberately exclude them as part of a cruel practice called “kinkeeping.”

But anthropologists and biologists, perched on some crag out there in the wilderness with an endless view, nonetheless see paternal grandmas as a less crucial category of alloparent. “Of course that doesn’t mean you can’t have a relationship with your mother-in-law,” Scelza says. But there are evolutionary reasons why paternal grandmothers may be “less incentivized to care.” Paternal uncertainty, again, is the big one: paternal grandmas are never guaranteed a blood relationship with their grandkids, and this may explain their more meager investments and negligible effect on child survival.

A paternal grandma also has less of a stake in the well-being of her grandchildren’s mother: if this haughty and obnoxious young lady ultimately kicks the bucket in childbirth, her son can always sire children elsewhere. (Indeed—let’s get down to brass tacks here—he may do so even if she lives.) Some potentially Thanksgiving dinner–destroying findings suggest that women dwelling near their mothers-in-law, as opposed to their own mothers, have larger families but poorer overall health. In a study of Chinese moms, those who received emotional support primarily from their mothers-in-law were twice as likely to be depressed.

To swiftly change the subject before my mother-in-law or yours gets wind of this controversial subfield, let’s turn to the science of grandfathers. As the evolutionary psychologist Harald A. Euler notes, involved grandfathers don’t really even exist in the rest of the animal world, “with the possible exception of bottlenose dolphins.” And paternal grandfathers are doubly improbable: not only are they unsure that their son fathered a given crop of grandkids, but they can’t even know for a fact they fathered their own son.

These academic objections make human grandpas’ real-life presence a true gift for human moms. Grandfathers’ engagement varies greatly, but anthropologists see them as a potential “stabilizing influence” for young families, offering material and emotional support.

My own father died nearly a quarter of a century before my husband’s health collapsed, but luckily my husband’s dad lived just about twenty minutes down the road from our unhappy new home. As our life unraveled, Grandpa busied himself with unsticking all those stuck farmhouse windows, childproofing precipices with sturdy wooden fences, and tackling other seemingly hopeless tasks. Maybe he endured fewer Queen of the Night encounters than my own poor mother, but he did foot the bill for an otherwise completely out-of-the-question part-time nanny who, in addition to being a huge help with the laundry, became, at a very lonely moment, something far more important: a friend.



It turns out that even female vampire bats have girlfriends, with whom they share their regurgitated blood meals. In the depths of my depression, worlds away from my old friends, I really just wanted somebody to get ramen with.

Beneath that simple desire, though, lurk eons of selective pressures. Female friendship likely began as a stockpiling of allomothers, an all-hands-on-deck necessity given the length and depth of human child-rearing endeavors, our large numbers of simultaneously dependent young, the dangers of our environments, and the general flakiness of resident males. Indeed, lesbianism may have similar origins, a kind of trading of maternal favors that led to a much deeper relationship down the evolutionary road.

In subsistence societies, babies with more sociable mothers are more likely to survive, for a variety of reasons. Friends and neighbors in some human cultures routinely co-nurse infants, as she-wolves and lionesses do. Maybe most new moms in contemporary Boston don’t swap boobs in this manner, but a study showed that they do seek out the advice of other, more experienced moms an average of ten times a day. And the steadfast emotional support of friends may outweigh any given favor. A study of mothers of four-year-olds found that those who rate themselves as satisfied with their social networks exhibited “more optimal maternal behavior.”

Too bad I’d just left my girl squad in the dust, and Emily and my sister both lived in distant cities.

Previously in adult life, whenever I’d wanted a new friend, I’d scrounged one up at the office. This is a typical strategy: jobs are social hubs for many young moms, with 70 percent of us working and some 40 percent serving as primary breadwinners, compared to just 11 percent in 1960.

All moms obviously work hard one way or another. (My favorite examples from the animal world are the seal moms who sometimes grow barnacles on their epic hunting trips.) But the question of whether working outside the home is psychologically healthy for young human moms gets bogglingly nuanced and easily politicized, and the ability to make friends while on the clock is just one facet. The scholarly gist, though, is that some forms of work are toxic and stressful for moms, while others are socially rewarding and therefore beneficial. Some working moms are miserable, but stay-at-home moms may be more depression-prone, particularly those who live in the isolation of the modern suburbs. (I can now understand why: with the multi-acre zoning at our country manse, we didn’t receive a single trick-or-treater, and over the course of several years never met any of our next-door neighbors.)

The workplace is another area of modern mom life where monkey paradigms apply. Remember those feast-or-famine foraging carts? Erratic professional environments undo mammalian mothers while predictability stabilizes us. In workplaces where moms can craft our own schedules, take ample leave, access flex time, hide from our children—jeepers, how did that get in there?—and perform elective telework, we can reap both professional rewards and social benefits without compromising the care we dole out at home. On the other hand, working moms tyrannized by swing shifts, seasonal work, and inflexible hours, and moms who—for financial or, especially, health-insurance-related reasons—have no choice but to take whatever work is available, may not fare so well. It’s not terribly surprising that heading back to the salt mines less than a month after birth is associated with increased maternal stress and depression.

The brutality of a postpartum command performance affects many categories of working women, including corporate lawyers—I knew of one forced back to trial just days after birth—and surgery residents, an estimated 40 percent of whom consider quitting during pregnancy. But low-income single moms clearly bear the brunt of it, with the fewest escape hatches. The most stressed American moms, as measured by their death rates, are those who become single at later ages and have little control over their work options and schedules.

My working life, on the other hand, had always been rather jolly. Though not particularly well paid, as a journalist I enjoyed “a sense of freedom and choice” in my actions, an important factor in one Belgian study’s findings on optimal working-mom mental health. I had juicy maternity leaves, lax supervision, lots of ego trips, and eccentric yet entertaining coworkers. There’s research on the dangers of long commutes during pregnancy—more than ninety minutes correlates with a small decrease in male births, perhaps because of the associated practice of breakfast-skipping—but when we lived in Washington I could walk (or waddle, as pregnancies required) to work at my leisure. And believe me, there was no breakfast-skipping: I spent a fair chunk of my day gabbing in line at the empanada truck that parked in front of the office. Prior to our unwise leap to Connecticut, my major disillusionment as a professional mom was the abrupt discovery that the office’s breast-milk-pumping lounge doubled as the Muslim prayer room.

Human chains of command can be just as powerful as monkey clans in terms of their impacts on maternal well-being. “Being a subordinate really has negative effects on your health,” explains primatologist Toni Ziegler of the Wisconsin National Primate Research Center. “Say you work somewhere and you’re pretty much the low-ranking person in your office, and you have no power, no one listens to what you say and you offer suggestions and you don’t get anywhere because people don’t consider you important. You are under chronic stress. You may get inflammation and your metabolic hormones running amok.”

But my metabolism was fine. My name was near the top of the magazine’s masthead. Most everybody at my job had made me feel good about myself. Many were close friends.

Except now, in Connecticut, those coworkers were a memory. My “office” was a discarded kitchen table shoved against a dingy wall.



Class and privilege, of course, are crucial pieces in my own mom puzzle, explaining everything from my fond work memories to my husband’s ability to pick up and move on a whim while remaining gainfully employed to the presence of a grandpa who could spot us a nanny on short notice.

But my own peculiar and complex experience of class wasn’t always protective. It also helps explain why the sensation of reliving my childhood arc—with a husband lost in a dark wood while our household finances tanked—threw such a wrench into my mom brain.

It’s hard to appreciate the power of class until you’ve dropped like a stone out of one into another. In childhood, my family’s financial downfall meant more than no longer having pony rides at my birthday parties. It was more than the fact that we were never again able to afford a vacation, while other girls in my class came back every February sun-bronzed with their hair braided in brightly colored strings, status markers that stayed in until they rotted. It was more than trading the Mercedes for a Honda Civic so stripped down that it had only one side mirror. Many of our family’s connections realigned as well: our social network shrank, our status faltered. Old friends no longer called. And my sister and I became fair game for bullying in ways that other kids in town weren’t.

When you live in a place where there are no truly poor people—they’d been edged out of our hometown in a million ways long ago—the difference between being upper and lower middle class feels vast indeed. At the top of our town’s hierarchy were corporate vice presidents and minor Wall Street tycoons. At the bottom were the school bus drivers and their kids, who now politely invited me to smoke cigarettes in a nearby gazebo.

I’d like to tell you that the good mothers of this nice town grasped what had happened to us and treated me kindly, but by and large they didn’t. I was big and clumsy and got my period before anybody else, which some evolutionary biologists would tell you is a physical manifestation of growing up in an unstable environment, but in my case—since I’m from a family of big, sturdy gals—might just be my genes.

My sister and I spent much of our youth scheming to restore our family’s lost honor. We rummaged around in bags of barbecue charcoal (we’d heard that coal transforms into diamonds, given long enough), and dug in every place we could think of for rare dinosaur skeletons, which we figured would fetch a pretty penny once the American Museum of Natural History got word.

At some point it occurred to us that it might be easier just to earn good grades. I was not the smartest cookie in my high school, but I was bound and determined, and accustomed enough to stress of many kinds that the SATs and even the biggest nail-biter of a high school debate seemed like no big deal. Emily, who was the daughter of our very strict middle school chorus teacher and thus a fellow outcast, joined me in the quest to turn our tables and defy our stars. And it worked: she got into MIT, I got into Harvard, and soon I scrambled back into the comfortable class.

In returning to my hometown, I was willing a different ending for my family. I imagined my daughters’ giggling wedding processions across a manicured side lawn at the new house, and quickly calculated that we could squeeze a couple of hundred guests out by the pool, if the weather only held.

Except now my white-knuckled climb back up the status ladder had ended in the familiar feeling of free fall. Trapped in a house that increasingly resembled the Overlook Hotel in the off-season, I’d been betrayed by my own ambitions, and that lifelong sense that I truly belonged back at the top. Class may be biologically inscribed, lingering as a throb of entitlement: even though I had ended up at the bottom of the local pecking order, with the scratches and bruises to prove it, there was always the ghost of the spoiled brat about me. Now that little ghost, wearing her very own rabbit-fur coat, had led me down the primrose path once more. And how the landscaping bills for all those finicky rosebushes piled up on the kitchen counter! It was a classic act of hubris.

Yet, perversely, my sense of entitlement would yet turn out to be a saving grace.

In humans, there are plenty of measurable differences between poor and rich moms—everything from the number of frozen soy desserts we serve to the number of bottoms we smack. But it only became clear how social privilege can be a mother’s ace in the hole on the day that I finally decided to contact my doctor’s office for help.

It was about eight weeks after my son’s birth. He was sleeping downstairs in our emergency nanny’s arms. My daughters were watching Disney’s Frozen for the millionth time, their little faces pressed up near the TV; we had rolled right off the back of the no-screen-time wagon as soon as my husband’s illness hit.

The Queen of the Night was in her bedroom, staring at the cracked ceiling as tears dribbled from the far corners of her eyes. At the time I hadn’t yet contemplated the ancient potential evolutionary purposes of these numbing feelings, and I couldn’t have cared less whether their point was to prep me to walk through some impending firestorm for my kids or to bundle them in bark and plop them in a convenient river. I hadn’t really noticed whether I’d switched to holding my baby on the right, or whether his cries suddenly sounded duller to my ears. Maybe oxytocin was in short supply in my system. Maybe my nucleus accumbens just wasn’t what it used to be. But right then I didn’t give a fig about what my aching mess of a mom brain might look like on a scientist’s scanner, which neurochemicals didn’t quite add up, or whether some bum gene was to blame.

I just wanted it to stop.

I had put off this call for weeks, on the assumption that contacting my ob-gyn’s office for help with my depression was an unpleasant but perpetually available last-ditch option. I was someone who’d proudly scorned therapy all her life, and it was not a move that came easily. I stalled and stalled. But when I finally picked up the phone that afternoon, I fully expected to be summoned in that day for commiseration or medication and (as in Frozen) “warm hugs”—preferably all of the above.

A message was taken. An hour or so later, a harried-sounding doctor called me back.

It wasn’t the nice “frank and beans” doc who’d delivered my baby boy. (“Oh, I love his cheeks!” I’d heard her shout in triumph amid my own botched-anesthesia screams.) I’d met this other doctor once during a monthly in-office visit, but he didn’t remember me and didn’t seem to have read my file, and I was crying too hard to make clever conversation or to transmit any other subtle signals about myself.

Unlike my DC ob-gyn office, which catered expressly to the city’s professional women, this was a diverse practice in a small Connecticut city, with all income levels and social backgrounds in the patient mix. This doctor couldn’t have known from his cursory (if that) glance at the paperwork that I was a well-heeled, highly educated, not-to-be-trifled-with white lady who lived (for the moment, anyhow) in a large (albeit laughably dilapidated) home on one of the better streets in a wealthy town. At the moment I was just a sad little voice on the phone. I could have been any mom in America.

He listened to my story, and then said coldly: “You’ve been depressed before, haven’t you?”

Not “Do you feel depressed?” or “Have you ever been depressed?” It was a flat accusation.

In fact, I had not been depressed before. Sure, I’d always been a bit high-strung—something of a stress freak, if you will. Cheerfulness was maybe not my default state. But I had also witnessed real depression, and knew all too well what it was and what it could do, and that I’d never lived it myself until now. Nothing in my chart would have indicated that I had, if he’d bothered to read it.

But what was “before,” anyhow? Even though my life had been pretty spectacular nine months earlier, I had a hard time remembering way back then—or anything, really, more distant than the previous night’s brutal 3 a.m. baby feeding. Had I ever in my whole life truly been happy? And then in a flash I recalled that once in college sixteen years earlier—faced with the due date on a particularly onerous English paper—I’d had to go to the campus hospital to lie down for an afternoon, receiving no medication or further treatment, just a few words of encouragement. Did that count as depression?

“I guess so,” I blubbered in reply.

Clearly this was the out this doctor needed, as my answer translated somehow into “not his problem.” He rattled off the phone number of a therapist in a nearby city and hung up.

His office never contacted me again.

When I collected myself enough to call this other number, I learned, via an answering service, that there was a two-month wait for a first appointment.

Now two months is a long time by any standard, but it’s eons for somebody who has had a baby only eight weeks earlier, and whose every midnight lasts a million years. Mothers under these conditions can abandon their families. They can also kill themselves. It’s a sign of how little respect the modern world has for mothers that many countries don’t even track maternal suicide statistics. In rapidly aging Japan, though, where new mothers have become somewhat scarily scarce of late, a study found that about 30 percent of pregnant women and new moms who died in a given year had committed suicide.

In no way do I think I could ever contemplate, let alone commit, these actions. But then again, what mom imagines that she would?

This is the moment when the vital relevance of my station in life became apparent. If privilege is an inner sense of entitlement and personal indignation unfairly bestowed upon the upper class, then here it was. Someone with bared fangs and puffed-up fur reared inside me—call her my inner Grapefruit. My children and I were in trouble. How dare this man dismiss me? In my world, dark as it seemed right then, medical doctors were still a dime a dozen. I had many friends and relatives and even stoner college roommates who were now celebrated doctors of various types; I interviewed famous scientists for a living. This guy didn’t know who he was dealing with. A deep, angry voice—the kind most commonly heard at monster truck rallies—rumbled deep in my throat. If a laundry basket had been handy, I would have smashed it. I would have swung a baseball bat at a bear. But this threat, and my gut-level maternal response, was more abstract than a hapless home invader or a grizzly. It was about my social standing in relationship to another human being’s, this doctor’s power versus my power, and his view of my reality versus my own. I would not accept his version of me, nor believe in the limited options he presented.

In a chattering rage, I called Emily in Minnesota, who (female support, check) always answers, and who is now a physician herself (hello, privilege). She’d already been able to pull some strings and connect me with an old pal of hers, the best general practitioner in the area, even though he technically wasn’t taking any new patients. Because I wasn’t quite thinking straight, it never occurred to me that another type of doctor could help with a textbook obstetric malady. But now she commanded me to call this other doctor, so I did.

By the following afternoon, two orange cylinders of pills rattled reassuringly inside my purse, and I had a scheduled follow-up appointment a couple of weeks out. Easy-peasy-lemon-squeezy, as my kids say.

But in truth I don’t think the chemistry of the medications themselves helped me as much as the feeling of restored control that they conferred. I downed only a few doses; four years later, the bottles are un-refilled and still in my purse, a talisman. The helpless feeling engendered by that first short phone call reverberates today, along with the hard realization that my outcome could have been quite different.

Back then I was in mommy mode and cared only about saving myself and my own kids. Today, pregnant with my fourth, I ponder that phone call every time I sit in the waiting room for my monthly prenatal appointment, at my new (obviously) but just as diverse ob-gyn practice, sneaking looks at other with-child women from all walks of life as we yank at the waistbands of our maternity jeans, which sag universally no matter the brand. It’s now so much less mysterious to me why the most vulnerable women often don’t receive treatment for postpartum depression—even though they suffer at much higher rates—and have such miserable dealings with the medical system in general, counting far more on family members than on doctors for vital support.

Once I believed that there were many types of women who quite naturally became many types of mothers. Now I know that any one woman has the potential to become many different mothers, depending on conspiring circumstances, support systems, and access to resources, including powerful strangers’ sympathy and respect.

I have been many mothers myself.



Yet I don’t want to pretend that passing beyond the dark side of the mommy moon was a mere matter of popping some pills—one of them rather distressingly nicknamed “housewife heroin”—and chilling with my mom while the nanny held down the fort.

There was still the matter of my husband.

Dads have taken some hard knocks in these pages—whether they’re depositing placentas with one foot out the door, or calling it quits in times of plague. This is all pretty sturdy science.

But especially when it comes to humans, the most social of all beings, the story is a little more complicated. Macaque moms may not know or care who their infant’s father is or give a hoot what happens to him—but I sure did.

In most other mammals, the maternal instinct reigns to the exclusion of all other loves. “What we see in animals is that they have one attachment,” mainly to their babies, says Karen Bales, who studies pair-bonding at UC Davis. “In humans, though, we can have these very strong, very selective relationships with multiple people, and they do very different things for us. Our larger brain capacity may explain our expanded cognitive abilities, but also our emotional abilities.”

I’ve already mentioned the compelling theory that the maternal instinct is at the heart of human romantic attachment. Mammalian pair-bonding—which is quite rare, occurring in less than 5 percent of species—may be a kind of hot-wiring of far more ancient maternal circuitry. Maternal and romantic bonds revolve around the same types of body parts: the recycled-circuitry theory may help explain, for instance, the mysterious male fascination with breasts, organs typically only spellbinding to infants. Indeed, some of the very same neurochemicals, like oxytocin, seem to bond a woman to a lanky, bearded adult human who is demonstrably not her baby.

I am a true pair-bonder. This hardwired human preference was, for me, likely amplified by the fact that my husband and I had been basically on our own for a decade together as we chased careers as a team, raising daughters in a distant city far from our parents and without any kind of family help.

He was the one beside me in the delivery rooms, not some proverbial crone or even my own mom, and the one up with me all night. And he had helped me in many hidden ways as well, chipping away at the fear and distrust instilled by a rocky childhood, emotions that likely would not have served me in very good stead when I became a mother, had they been permitted to smolder in my amygdala or anywhere else. Through romance, marriage, and all the madcap and frequently incompetent parenting escapades that followed, our companionship meant for me a kind of peace. I loved him desperately and didn’t think he would ever abandon me.

We’ve already seen that dads, even when they stick around, don’t impact child survival rates—although I might personally dispute that finding, since my husband once fished a penny out of Daughter Number Two’s throat. But dads definitely do give maternal grandmas a run for their money in terms of the social support they provide to moms.

In situations of intergenerational abuse, where patterns of poor mothering flow from mother to daughter, the loving presence of a spouse is one of the few factors that can break the vicious cycle. Moms with a supportive partner tend to be less stressed, more sensitive, and happier. They fare better in the wake of disaster—earthquake survivorship studies show that moms with a “functional marital relationship” had steadier mental health during any tremors to come. But the same goes for ordinary life, when a little TLC from a partner can protect a woman’s postpartum psychology. A study of a newly instituted paternal leave policy in Sweden showed that the extra thirty days dads spent at home tracked with a 26 percent decrease in the amount of anti-anxiety prescriptions that new moms obtained.

Absent dads, on the other hand, are linked with premature birth, maternal anemia, high blood pressure, and depression—particularly among women who are not single by choice.

The reasons for this negative cascade are practical as well as emotional, since single moms often simply have more chores to do and fewer hours to spend with their kids, more economic stress and narrower paths for advancement, and substantially reduced social networks (yes, those mothers-in-law really do come in handy sometimes).

Likewise, the logic behind why a given dad stays while another shoves off forever is a complex blend of variables, including not only broader cultural mores and expectations but also highly personal influences, such as his relationship with his own father.

For a time, it was widely believed that long-term paternal involvement was more likely following the birth of a firstborn boy—so typical, right?

Fascinatingly, though, some social scientists now think that’s because women are fractionally more likely to have boys when they’re already in healthy, supportive relationships—making those baby boys an indicator of present relationship quality and lower stress levels, rather than a tempting T-ball-bashing incentive for dads to stay.

On the other hand, some disturbing dad studies continue to suggest that men do fine-tune their behavior toward a mother based on a child’s looks—specifically, as the reader may already expect, on how much her baby looks like him. A survey of abusive dads in New York’s Adirondack region showed that weak paternal resemblance predicted that men would more savagely injure their children’s mothers in domestic disputes, as assessed by the mom’s bruises, broken bones, and surgeries.

Whether the damage is physical or psychological, scholars agree that an abusive partner is worse for mothers’ outcomes than no partner at all.

Leah Hibel of UC Davis recently asked mothers and fathers of six-month-olds to interact for ten minutes in her lab, instructing a “conflict group” to discuss thorny relationship issues and another group to chat about more pleasant topics.

“There were real fights, with people criticizing each other and arguing,” Hibel recalls. Afterward, mothers stacked plastic rings and played with other toys alongside their infants as scientists watched. Based on mom and kid cortisol readings taken before and after these interactions, it seems that the stress of the parental conflict spilled over to the way the mother interacted with her child.

What especially fascinated Hibel, though, was how the moms’ hormones and behavior correlated with the couple’s real-life communication style, as opposed to their arbitrarily assigned group. Some couples who are supposed to be in the “conflict group” ended up having lovely and supportive conversations. Some in the “supportive group” went for each other’s throats regardless, and were more likely to withdraw from their children afterward. The dynamics of a marriage are so deeply entrenched that they may defy experimental manipulation.

Just like jobs, “partners can be a source of support or stress,” Hibel explains. “It’s not that having a partner is a uniformly good thing. When you see pathology in the romantic relationship, you see pathology in the parenting relationship.” In unhealthy partnerships a mother’s behavior often corrodes—a study from another lab showed that moms who reported lower levels of “marital love” sometimes had impoverished communication patterns with their two-year-olds.

So while marital status remains a predictor of mothering quality, moms who master their own fates and end up as single mothers by their choice—there’s that word again—may fare just as well as or better than moms whose marriages offer more pain and heartache than support.



That was not my choice, however. My husband was my emotional buttress and—ever since we’d started having kids, even though it pained me to admit it—my economic mainstay as well. Raised by a widowed mother, I understood all too well the impacts of paternal absence. And although my sickly, skeletal husband and I now fought all the time without any experimental prompting whatsoever, I didn’t want to divorce him, or to watch him die or otherwise disappear, which was what I had begun to believe really might happen.

While people tend to have rather passionate ideas about whether it’s “good” or “bad” to be a single mom, the biological fallout from nonelective single motherhood is something of a scientific blind spot.

“It is surprising,” writes neuroscientist Oliver Bosch of Germany’s University of Regensburg, “that almost no data are available on the neurobiological basis of emotional changes following partner separation in females.”

The neurochemistry of “maternal abandonment,” as Bosch calls it, is hard to study in large part because humanlike pair-bonds are so scarce throughout the animal kingdom, and especially in the love-’em-and-leave-’em rodent realm where we recruit our trustiest animal models.

But Bosch works with prairie voles, the rare rodent species that performs biparental care, with dads huddling and grooming and otherwise puttering around the nest. (Despite how cute this sounds, the voles are “little monsters” to work with in the lab, reports Bosch, to the extent that the tiny fur balls must be handled with bulletproof Kevlar gloves.) These pugnacious little garden pests act differently from other types of lab rodents from the outset of courtship, with a female only ovulating upon meeting her first sexual partner, who typically becomes her mate for life.

For decades scientists—it must be said, often male ones—have been much more intent on the outlier neurochemistry of these unusually devoted vole daddies. But the vole moms intrigued Bosch, too. How would they mother without their life partners?

His team made all the necessary introductions, putting virgin female voles in cages with males, and then leaving the fuzzy soul mates to canoodle for eighteen days—from here to eternity in rodent time.

Then, just as the first crop of babies was about to be born, a researcher plucked the male from each cage, like the Kevlar-clad hand of God himself.

To Bosch’s amazement, the moms gave birth and carried on with business as usual, tending to their babies more or less as they normally would. Everybody stayed fed and warm and, for the most part, alive.

But there were obvious differences in the moms themselves as the team put the voles through the standard array of stress tests. They cowered in the exposed arms of the maze they ought to have eagerly explored. Bosch also carefully slid each vole mom in a beaker of water—not at all a mean thing to do, since healthy voles are excellent swimmers. But the abandoned females hardly swam during the “forced swim test.” They just floated there, barely trying. It was almost as if they’d lost the will to live.

Two experimental epiphanies have stayed with Bosch. On the one hand, he remains stunned by how tough the single vole moms were.

“It was fascinating to see with my own eyes how robust the maternal brain is, this one drive to take care of the offspring no matter what, and I think this is mostly the same with humans,” he says. “The mother is still fully a mother even though she has to cope with this situation alone.”

But the second epiphany was glimpsing the extreme fragility that existed beneath the moms’ fighting spirit. The lab animals exhibited, he believes, “altered emotionality”—something akin to human depression.

His findings likely hold up in the wild, where something like one in three vole moms are naturally widowed. (Once described to me as “the potato chips of the prairie,” vole daddies are, alas, an extremely popular prey item.) Most of the solo voles never pair-bond again, although they often continue to mate with male passersby and to mother litters.

At least his experimental subjects weren’t widowed in vain: in some females, Bosch’s team was ultimately able to reverse engineer, or “rescue,” a depressive mom vole’s floating behavior and other symptoms by chemically blocking certain receptors in her brain. Grasping the biological particulars of down-in-the-dumps vole moms, he believes, could blaze a trail to increasingly effective medications for human moms who need them.



In my case, though, rescue came mainly when my husband began to get better. It turned out that he had a brutal but poorly understood bacterial illness. That initial lump was the bite of an infected deer tick. Instead of defective genes, or the half-dreaded revelation that our new house had been built above a Native American burial ground, the culprit was an environmental stressor that he’d unwittingly brushed up against, maybe even during that giddy home inspection. And when he started to recover—slowly, over many months of treatment and frustrating trial and error—then just as slowly, so did I.

Our fantasy of rural life died, however. I had imagined that a stylishly renovated country house would be a fortress for my children as they grew up. Instead we sold the farmhouse but didn’t stray far, moving to a small nearby city still close to our moms and his dad, into a house with a tiny backyard. We know our neighbors and get swarmed by trick-or-treaters. There’s a ramen spot right around the corner.

Material circumstances can indeed make or break mothers, but the people around us matter even more. A mother is her children’s truest fortress. Yet she can’t stand alone.




Chapter 10 MOTHERLAND How All of Us Make (and Make Up) Mothers

I’M LYING flat on my back in a New York City hospital room with long Hudson River views and a demure Georgia O’Keeffe Black and Purple Petunias poster, feeling pleased with myself.

In part, that’s because—this being the third trimester of my fourth pregnancy—I’ve had the good sense to case out all the nearby bathrooms in advance, as well as the Chipotle around the corner, where I’ve mentally compiled a multi-thousand-calorie lunch order. Mostly, though, I’m pleased that, before giving birth one last time, I’ve found a way to submit my heavily pregnant body to science that doesn’t involve listening to bloodcurdling infant screams or miring myself in Play-Doh.

The online description of this experiment, at Columbia University’s Perinatal Pathways Lab, had me at “scented lotion.”

I do have one quiver of doubt when the smiling young research assistant who helps me onto the exam table happens to let slip that she is a veteran electric shock administrator from a rat lab. I’m supposed to be getting a free massage here, and some kind of stress-slaying pregnancy meditation skills. Could this experimental scenario be too good to be true?

But, to my relief, a spa-like protocol unfolds as the researchers uncork two fragrant tubes and I carefully sniff each one, as if I’m the kind of lady with the time and energy to appreciate perfumes. One tube smells milky and musky; I opt for florals and citrus.

Now I’m yanking up my maternity shirt to get plastered with heart rate wires and squirted with ultrasound jelly for the fetal monitor on my belly. A miniature blood pressure cuff squeezes my pointer finger, the way my kids sometimes do instead of holding my hand.

“Don’t worry, you won’t have to say ‘om’ or anything,” the researcher says, perhaps sensing that I’m not all that good at relaxing.

She disappears behind a windowed wall.

“Please open the scent,” a recorded female voice whispers as the meditation begins. “Wave the scent under your nose and notice its smell.” Obediently I take time to smell the roses, or whatever florals are in my tube. “Place the scent down close to you.” Done. “Allow your eyes to close gently. Take a few moments to notice the movement of your breath and the sensations in your body….”

I do my best to obey, loosening my chest, “melting” my thighs, floating the tightness out of my hands, and noticing my ribs, all while trying to block out the wailing of sirens in the city outside.

“Turn your focus to your belly,” the voice murmurs. “As you continue to calmly breathe, touch your belly in a soothing way.” Now it dawns on me that no trained masseuse will be popping out of hiding, and this massage is a fully DIY endeavor. I scoot my hands around my mountainous abdomen, getting slimed in ultrasound goo.

“This concludes our exercise,” the voice says after about seven minutes of breathing and rubbing. She sounds a bit stricter now. “Please remember to listen again tomorrow.”

Behind the glass wall, my unborn daughter’s physiological data and my own—including my uterine contractions and both of our heart rates—are stacked in colorful charts on various computer screens. If I were a full-fledged participant in this experiment, instead of just a onetime massage seeker, the researchers would also be busy harvesting my blood, saliva, and hair samples for hormonal analysis. At delivery, they would lay claim to the placenta, scrutinizing epigenetic markers.

These scientists want to see if a simple self-guided meditation could help reshape maternal behavior. Catherine Monk, the lab’s lead investigator, calls such mom therapies “light touch”—they are low-cost and low-commitment, and could easily be made available to the mommy masses. Those exotic experimental fragrances, it turns out, are just garden-variety baby lotions from the supermarket.

If the stress-reduction technique ultimately works, massaging us all the way down to our genes, Monk won’t fully understand why for a while yet. It could be that the meditating moms-to-be relax whenever we inhale the special scented lotion, which we are told to slather on daily, or that the babies still inside us learn to relax (since smell is the first sense to develop in utero), making future mother-tot tangos a little smoother, or that the social support of coming in for hospital visits to gab with friendly young researchers is what really does the trick.

But it’s also quite possible the intervention will fail.

In recent years researchers have piloted all kinds of creative mom therapies, from clay sculpting to dru yoga. They have dosed us with saffron and probiotics; called, emailed, and texted us supportively around the clock; strummed harps in our vicinity; and doused us with “morning light.”

Most interventions likely have small, if any, lasting effects on their subjects’ overall mental health. Nor are innovative pharmaceutical therapies necessarily much better. For a time, researchers had high hopes for oxytocin-based interventions, in which troubled moms would snort extra helpings of the pro-social hormone. But these don’t seem to reliably improve mothering or mental health, and may sometimes have unwelcome effects, like increasing aggression. This is likely because a woman’s distribution of oxytocin receptors, which process the neurotransmitter in her brain, may be partially determined by distant childhood experiences, and to fix those you need a time machine.

Antidepressants are more effective, but even if you’re part of the lucky 30 or so percent of women who get adequate treatment for postpartum mood disorders, these medications are hardly magic bullets. (I should note here that every mom is different, that I’m not a doctor, and that if you’re in distress, you should consult yours before embarking on any treatment.) Most mom drugs, like the ones I was prescribed, are generic SSRIs that take roughly two months to kick in, plenty of time to complete a downward spiral. In 2019, the FDA approved the first-ever medication specified for maternal depression, the fast-acting Zulresso. Not yet widely available, the drug must be IV-dripped over sixty continuous hours and costs $34,000 per mom.

More traditional talk therapy shows some promise: one preliminary study showed, through before-and-after brain scans, that a dozen or so sessions can change a mother’s neural functioning, altering the activity in her amygdala, for instance. Yet such treatments can also be expensive, time-consuming, and difficult to scale up for moms en masse. Plus they don’t always work either. It remains almost infinitely easier to correct specific maternal actions, like spanking or unsafe sleep habits, than it is to revamp a woman’s entire mind.

Since scientists struggle to modulate the maternal instinct even in small and highly controlled clinical trials, it’s not surprising that public policy often falls flat as well. When the state of New Jersey pledged to improve new moms’ mental health via a well-meaning campaign of screenings for postpartum depression, it had little measurable impact on vulnerable women.

This is the paradox of helping mothers. Few populations are more motivated to improve than new moms; few are more deserving of society’s assistance. But moms are also among the hardest people to reach, both because of our shape-shifting brains and because those brains make us busy and overwhelmed and apparently terrible at doing our homework on meditation-loaded iPads.

And although we often feel isolated, there are also so many of us—more than 2 billion, last I checked—that it’s tough to figure out who needs attention and resources, and when, and what kind. The most vulnerable moms are least likely to get the care they need.

A larger issue lurks here, too. The mistaken notion that maternal behavior is entirely innate may lead to the false assumption that moms won’t benefit from help. After all, humanity has roughed it for two hundred thousand years—and our mammalian kin for 200 million—without gratitude journals or jasmine-infused rubdowns. If we moms are shaped by millions of years of evolution, a multigenerational legacy of caring, and a miraculous cascade of personal hormones, what more can anybody possibly do for us? If a mother’s nature is so instinctive, why not just let nature take its course? Praising the inherent power of maternal biology and waiting for it to simply “kick in” can become an easy excuse to leave moms high and dry.

But of course, the instinct, while quite real, is not rote or automatic. It is dynamic, plastic, with a power that can be amplified or hushed. It responds to volatile material circumstances and is exquisitely sensitive to subtle social cues. Mothers are not Stepford robots, programmed to always be good and sweet and elbow-deep in homemade sourdough. We can be terrifying, unpredictable, and even violent. The same maternal instinct that protects our children can also damage them forever.

With all of this in mind, the best way to help the most moms is through engineering our shared environment, reducing maternal stress, and increasing support for all mothers. Our fellow humans can make us feel secure and provided for, or exposed and alone—empowered or helpless. At the end of the day mom science isn’t really about navel-gazing and congratulating ourselves on how very special and complicated all of us moms are. (Believe me, after four pregnancies, my own navel is the last thing I want to gaze at.) It’s about watching how women navigate the most fraught of human experiences, and finding the best ways to provision them. Together, we can transform the transformation.



The most tantalizing evidence that it’s possible to revise the experience of motherhood is the fact that this standard female rite of passage already varies dramatically worldwide. The mysteries of human culture—hanging over our brains and bodies like a foggy marine layer—can be a sticking point and something of a bummer for scientists, which helps explain why they love working with rats so much. But for humans, culture is an unavoidable variable.

In one society, your baby’s horoscope might be a cute conversation starter—but in another, it might shape the entire parent-child relationship, with maternal investment varying according to the luckiness of her offspring’s zodiac year. The estimated 93 percent of American moms who read What to Expect When You’re Expecting presumably enter motherhood having gotten a totally different memo than the French mothers who still rely on Rousseau’s Emile—yes, even though the distinguished philosopher famously abandoned all five of his kids to orphanages. Something as basic as the expectation that a mom should play with her kids may be a Western invention, reflecting the decline of communal modes of living. Two of the American mother’s most dreaded charges, the so-called toddler and the alleged teenager, do not conceptually exist in some corners of the world—and maybe all moms should buy tickets to those places.

Indeed, some of the best evidence that human mothering is culturally inflected comes from studies of mothers on the move. Take, for instance, the contrast that’s frequently drawn between East Asian and Western parenting. East Asian cultures are often called “collectivist,” because millennia of rice farming required community-wide irrigation and terracing efforts, leading to selection for personality traits like group loyalty and compliance—or so the story goes. But Europeans, and especially their American descendants, like to bill ourselves as cultural “individualists”—mavericks and pioneers intent on self-expression rather than filial piety.

These divides appear to color many aspects of modern mothering, including the way moms perceive and narrate picture books—with Euro-Americans preaching loudly about the main character’s self-actualizing feats and emotions, while East Asians croon about the background details—to how we speak to our kids, with American moms asking more questions and labeling objects like crazy, while Japanese moms tend to murmur and soothe. Play and discipline styles split down the same lines. East Asian moms (“tiger mothers,” to borrow from Amy Chua’s famous book) are reportedly more protective, maintaining constant contact with their children, and in Japan sometimes even co-bathing and co-sleeping until the kids are fifteen or so.

Some scientists have speculated that the moms’ collectivist-individualist division is genetically locked in, perhaps via the 7R variant of the dopamine receptor DRD4, which is less efficient than other versions at sopping up pleasure chemicals and linked with the character traits of extroversion and impulsivity. This genetic variant is twenty-three times more common in European-bred populations than in East Asian ones.

Yet it seems a stretch to imagine that uneven sprinklings of a single gene could explain such complex hemispheric behavior—especially since it’s easy enough to tick off potential nonbiological explanations for East Asian moms’ actions. Maybe Chinese moms hover over their children, instilling rock-solid etiquette, because for decades the government’s one-child policy let each woman have only one kid. Maybe Japanese moms co-sleep with their teenagers because Tokyo’s real estate prices force families into cramped one-bedroom apartments.

And sure enough, research shows that when East Asians move to America, the tiger-mother style rarely survives past the first generation, and (for better or for worse) their daughters and granddaughters swiftly take up our more individualistic ways. In a study of 118 women interacting with their five-and-a-half-month-olds, for instance, Japanese American mothers by some measures resembled native-born American moms. (Other remarkable changes transpire, too, with ancient son preferences eventually fading away in this daughter-proud new homeland.)

Meanwhile, some forms of supposedly bred-in-the-bone American iconoclasm are very recent inventions, not a legacy of the frontier spirit. Take baby names, which I’ve been dwelling on lately, for obvious reasons. Some cultures recycle the same few names, or refer to a government-approved list—but not Americans. Our love of unique monikers, exemplified by certain Hollywood starlets, seems like a prime example of our essential individualism.

Except, historical records suggest, this obsession is only about a century old, and it didn’t really come into its own until the 1980s. Any American mom who’s strolled through an eighteenth-century graveyard sardined with Sarahs and Elizabeths knows that once we all used the same ten names, too. And as East Asia has modernized, its urban moms are now coming up with their own outside-the-box baby names, alleged collectivism notwithstanding.

So American moms were not always as we are. What seems normal now was quite recently not. Indeed, those same Puritan forefathers, mostly guys named John and Thomas, often frowned on the same intense mother-infant play that’s currently in vogue; as recently as 1914, mothering manuals warned that it “ruined the baby’s nerves.”

But if some of what seems instinctive about Western mothering—baby-play marathons, the tyrannical reign of the toddler—have cultural rather than biological origins, how were those cultural habits born?

Let’s wheel our strollers back through that dreary eighteenth-century graveyard.

It’s full of babies’ graves.

As late as 1900, 10 percent of American babies died within their first year, and most mothers (especially poor ones) could expect to lose a young child. Even in the 1940s, these tragedies were common. My dad had a sibling—a sister, naturally—who passed away in her crib. Who knows why? Such events were routine enough that my grandmother, surviving two of her three children, never got around to mentioning it, and I only learned about this lost baby aunt when I was about twenty-five.

Infant mortality remains a big part of maternal experience in much of the world. Ten percent of babies born in Afghanistan still don’t reach their first birthdays. Two out of three mothers in sub-Saharan Africa can expect to lose a child, or more.

But in the early twentieth century, a combination of scientific breakthroughs like the invention of the neonatal incubator, poverty-fighting programs, and environmental improvements sent American infant death rates into a swan dive. Today just three in five hundred American newborns die (and if those odds still don’t sound that good to you, know that they also reflect efforts to save micro-preemies considered “stillbirths” just a few decades ago). The vast majority of our children reach adulthood.

I do not feel that I am built to survive a child’s death, and indeed, I may very well not be, since we’ve seen that modern American moms who lose children frequently do perish of something like a broken heart. But what made me this way is my culture; my DNA is not very much different from that of my grandmother, who weathered this terrible loss and quietly went on with her life.

So the near-assumption that individual babies will live is an idea patented in our own parents’ lifetimes, a triumph of public policies and scientific achievements that changed mothers’ worlds forever.

This is likely a big part of why middle-class American moms have fewer kids than our predecessors did, treating each one like a crown prince, and living by a strategy that anthropologists call “hyperinvestment.” It helps explain why we line up for preschool ukulele lessons, pretending that toddlers are an exalted race instead of just small stupid humans to be weaned via hot pepper on the nipple and sent out to muck the stalls.

Even our use of motherese, which feels so ancient and earth-motherly and instinctive, may be greatly exaggerated by low-infant-mortality conditions created by science-minded public strategies. Mothers across the globe have always loved and treasured and empathized with and wept for our babies, but their investment of time and energy was inevitably circumscribed by the knowledge that little ones might not be long for this world.

All this means that many aspects of American motherhood reflect a breathtaking collective accomplishment, offering a lot of reasons for even the most exhausted, toddler-tormented moms to feel grateful. We’ve created a new version of nature for ourselves.

And yet we can do so much better.



For all the innumerable marvels women in the wealthiest countries enjoy, such as disposable diapers and the hope that we will watch our babies grow old, we Western, educated, industrialized, rich, and democratic mothers—WEIRD moms, as the anthropologists call us—are still frequently unhappier than our peers in far poorer places.

When Jennifer Hahn-Holbrook of the University of California, Merced, mapped postpartum depression patterns across fifty-six countries, she was surprised to note that national wealth did not predict mothers’ mental health.

Instead, her meta-analysis showed that Nepal—where the infant death rate is still five times higher than America’s, and where 25 percent of the population lives below the poverty line—enjoyed one of the globe’s lowest postpartum depression rates, second only to Singapore’s.

What might mothers lose as societies grow richer? We might lose community. A culture of big houses in sprawling suburbs—as I myself discovered in my own teetering-on-a-precipice dream house—is perhaps more elegant than past maternal ecosystems, but also more isolating. Indeed, American moms’ impulse to play constantly with our kids may be a symptom of this unnatural loneliness. As the anthropologist David Lancy points out, the Inuit are one of the few indigenous groups to partake in this pain-in-the-neck practice, as they, too, are “stuck indoors” with their kids for long periods—except they’re trapped by Arctic darkness and treacherous ice sheets rather than by commodious homes and tasteful multi-acre zoning.

We might also lose a sense of solidarity. When Hahn-Holbrook combed through the global data, she found that the most depressed-mom countries have the highest income inequality rates. Universally poor Nepal and wealthy Singapore don’t have tons in common, but Singapore does boast milder income inequality than many rich societies. “That gap between the rich and the poor” is the real problem for many moms, Hahn-Holbrook tells me. “It’s moms’ feeling like they don’t have enough resources.”

After all, core mom biology is geared not just toward baseline levels of resources, but toward detecting subtle fluctuations in those resources while we respond to our spot in the larger social hierarchy.

Finally, in wealthy go-getter societies where women, moms included, are doing all kinds of wonderful things, mothers may sometimes lose status: the collective sense that motherhood deserves special support and protection. The gloomiest motherlands, Hahn-Holbrook also found, have the highest numbers of women of childbearing age who are working more than forty hours a week. Like low infant mortality rates, the opportunity to work long hours outside the home is a hard-won modern achievement. But the expectation that mothers should work those kinds of hours when their kids are very young points a finger at a suite of underlying ills: the lack of governmental support for new mothers, a shaky kinship system (whether through modern family breakdown or other factors), a rigid workplace culture, and a tendency for aging societies with low birth rates to essentially forget what it actually takes to raise a child.

Note that Hahn-Holbrook is a young working mother of a preschooler and a newborn who, to keep pace in a highly competitive field, frequently burns the midnight oil herself.

Yet she does so with a professor’s rarefied privileges, status, and work-life balance, for a job she loves, on her own terms. “My son’s sleeping in the next room right now,” she tells me over the phone, “and that’s a big comfort to me.”



To think about how mothers in general might be made more comfortable so we can all thrive, it’s illuminating to inspect, side by side, two mom populations from economically similar countries, something Maria Gartstein of Washington State University recently did with America and the Netherlands.

Gartstein leads an infant temperament lab, studying marked global differences in infant personalities and behaviors. Babies are supposed to be free from culture’s chains, but the cuffs go on early, maybe in the womb. In 2015, Gartstein ran studies comparing Dutch babies to infants of the same age from Idaho and Washington State, and found that Dutch youngsters on average seemed sunnier by nature, acting cuddlier, smiling more often, and soothing faster. American six- and twelve-month-olds, meanwhile, had “higher overall negative emotionality, fear, frustration, and sadness.”

This news did not come entirely out of the blue—a 2013 Unicef study had already deemed Dutch babies the happiest not just on the block, but on the whole planet, while US infants limped in at twenty-sixth place, just about neck and neck with the little Lithuanians and Romanians.

Yet Gartstein’s finding on sad American babies touched a nerve.

“I got all kinds of calls,” she said. “People said, ‘Are we overstimulating our babies?’ ” It was particularly surprising because Americans don’t think of ourselves as being so very different from the similarly WEIRD Dutch. (Few people seemed to reflexively blame genetic differences, for instance.)

To get to the heart of the matter, Gartstein ran a second study, this one comparing the babies’ moms—that is, pregnant women from those same two necks of the woods. It turned out that the Dutch expectant mothers were a pretty blissful bunch, while American mothers were comparatively quite miserable, with high levels of unhappiness and worry.

“I think it’s because we’re running a stress incubator for mothers over here,” Gartstein says. “They do not get enough support in their health care or workplace.” She believes that the moms’ sadness can be transmitted to their babies in the womb, in a sense “programming” the children in a vicious cycle.

What do Dutch moms have that we don’t?

Well, for starters, a kraamverzorgster.



But before I get on a kraamverzorgster roll here, let’s first acknowledge that political and cultural change comes hard.

If mom researchers—who themselves could use a lot more funding, by the way—struggle to show how simple tricks like foot massages or biweekly video chats can budge stubborn maternal behavior, it’s not because they’re ignoring the obvious players at work in our minds. But these forces are often too big, like, say, chronic poverty, or too small, like invisible DNA methylation patterns potentially dating back generations, for a single understaffed lab to tackle.

Truly transforming the maternal transformation would involve taking on some of the most grinding and deadlocked political issues of our day: not only income inequality, but also health care, education, and other topics that have consistently stumped our government. It would also require fully confronting racism, a menace as old as our country, its dire impacts on maternal behavior only now being fully exposed. This most insidious of all social stressors seems to physically damage the maternal body, contributing to pregnant Black women’s higher blood pressure and elevated risks of prenatal diabetes, preterm delivery, and death. The chromosomes in placental cells inside Black mothers have shorter telomeres than those within white women, suggesting that this key organ of childbirth has aged, or “weathered,” prematurely in the womb. Black moms are less likely to get treatment for postpartum depression, and are many times more likely to be offered formula in the hospital, as opposed to being cheered on to breastfeed.

Alongside these old challenges are newer ones, like the opioid epidemic. Narcotics hijack users’ dopamine pathways, exploiting systems that are built for babies, not drugs. Drug users of both sexes exhibit dampened reward responses to normally awww-inspiring baby pictures, and addict moms seem less hooked on their own baby’s cues, the foundation of maternal sensitivity. Today, more opioid addicts are giving birth, and more brand-new moms are becoming addicts, which is quite understandable, given our modern maternal straits and the traumatic past, stressful present, and uncertain future that so many of us face. Nearly 2 percent of new mothers get permanently hooked on the very painkillers they receive in the hospital.

A less dire but even more widespread challenge is the growing role of technology in mothers’ lives. Long before she gets around to worrying about her kids’ screen time, a mother’s own use of technology can distract her from the essential physicality of her baby—from the first Instagrammable moment after the child is born, to every time she breastfeeds while scrolling through her phone. Scrambling babies’ cues, so-called “technoference” can change everything from how moms read to kids to how determined we are to coax them to eat artichoke hearts. Moms like me often text from the helm of our strollers, instead of chatting with our babies. These attention-stealing technologies are another coping mechanism for lonely moms, yet the competing stimulus can also be plainly dangerous. Around 2007, emergency rooms saw a marked rise in child traumatic brain injuries, which some in the Freakomomics camp blamed on the Great Recession, and mothers’ subsequent stress. A Yale study, though, linked this worrisome spike not to the recent economic downturn, but to the spread of mobile phones, and mothers’ subsequent distraction.

All of these problems, some ancient and others brand-new, are daunting and complex. There are no quick fixes. But, in ideas and programs from around the world, there are ways to begin—baby steps, if you will.

More money for mothers is the simplest solution by far. I’m by no means above taking the blatant mom bribes that several European countries now dangle before multiple-birthers like myself. In Italy, I might—according to the recently proposed (and rather charmingly forthright) “land for children” plan—be awarded a piece of government-owned farmland for my third child. In Hungary, the birth of my fourth would mean no more income tax; in Poland, I’d score a lifetime pension.

Some of these plans may be adopted out of genuine solicitude for moms, others more out of panic at plummeting fertility rates. But the motivation matters less than the impact: this type of promised material reward is not a mere mom perk but a biological prompt, making mothers feel more secure and potential mothers more optimistic.

Their American equivalent, the child tax credit, is less reassuring because it’s less generous. But ideas to make it more effective, with a larger credit or a child allowance (a kind of guaranteed basic income for families), exist in outline in Washington, DC, meaning that a solid financial floor for American moms is—you’ll have to pardon the birth imagery—just one legislative push away.

Next, let’s turn to the hospital. Labor and delivery ward quality varies wildly even across our country, with C-section rates at particular hospitals ranging from 7 to nearly 70 percent; a mom’s chances of undergoing major surgery rise or fall tenfold depending on which set of doors she walks through. Often the most scalpel-happy facilities cluster in the poorest neighborhoods. Yet the highly controlled, full-service environment of the hospital can still be a good birthplace for emerging mothers. It’s the perfect launching pad for scientifically tested, pro-mom practices like breastfeeding, skin-to-skin contact, and proper postpartum diet.

That said, the average two days’ stay is not nearly enough to truly establish even these simple habits, let alone to guide those shell-shocked first-timers to something like maternal competence. (Japan invites its new mothers to linger for a week or longer, which seems more like it.)

Nor are conditions within hospitals always ideal. The behavior of all kinds of mammalian moms, from sheep to gorillas, suffers in artificially cramped or crowded conditions, with some animals neglecting their babies. Humans are no different: studies suggest that new mothers in private rooms are less stressed and much more likely to breastfeed, and that these differences may last after they’re discharged. Yet even fully insured moms delivering at leading American hospitals are shaken down for hundreds of dollars per night just for a tiny single recovery room and the right to basic privacy. By contrast, nations like Israel prize mothers’ comfort, and private rooms are just the beginning. Amenities at “maternity hotels” may include hot tubs, juice bars, massages, “elegantly arranged Dead Sea toiletries,” and (maybe best of all, to any new mom who’s crinkled and crunched her way through an interminable hospital night) real down pillows. Several observant Jewish communities in America now offer similar resorts for “Kimpatorin,” as postpartum women are known.

Who delivers new mothers as they, too, are being born matters. Needy new mothers are primed to think of labor and delivery nurses as guardian angels and our next best friends. But then the shift changes. These staffing cycles are based on union contracts, not on what’s best for maternal health, and they mean that newborn mothers don’t get continuous coverage from the same caregivers, which distorts our perceptions of social support. One researcher recommended to me that the hospitals be restructured so that every mom, or at the very least the high-risk ones, undergoes the whole admission-to-discharge journey with a small team that truly knows her story, even if the exact same nurse (she’ll need to sleep at some point, even if we can’t) isn’t there every step of the way. As it is, maternity wards have a freaky déjà vu feel as you endlessly recite the same information to different people, yet a medical student still nudges you awake at 3 a.m. to inquire when the first day of your last menstrual cycle was.

Another issue is that these highly skilled caregivers on call are, I gather, now officially discouraged from ever taking new babies from mothers. This is done in the name of science, by “baby-friendly” hospitals that emphasize mother-baby bonding—but while that bonding is indeed important, it need not involve actual bondage. Moms, especially those without partners, or those coping with cruel post-birth wounds, are not biologically designed to handle the newborn experience solo. Feeling alone doesn’t stimulate the maternal instinct. It shuts it down. And a solid night’s sleep is great medicine for anyone.

Then when American moms depart the hospital, we are given a single baby blanket, a funny striped hat (sometimes with a jumbo bow, if it’s a girl), and a few formula samples or other promotional freebies. I’ve always secretly made off with as many extra giant mesh undies as I can carry. But otherwise we leave empty-handed.

In Finland, though, moms are kitted out with identical deluxe survival kits, which may include, among dozens of other goodies, an infant mattress, a makeshift crib, and (this being Finland) a tiny snowsuit. These are not merely material gifts. They are psychological tonics. They take some of the guesswork out of a mom’s environment and signal that somebody, somewhere, cares that our needs and our child’s are met. Also, to hierarchy-aware moms, there’s comfort in knowing that every woman begins with the exact same baby box.

Maybe tasteful felt booties and an adorable miniature mattress are too much for American moms to hope for. But since we are demonstrably haunted by our dwindling Pampers supplies, wouldn’t it be nice if every mom could leave with coupons for a year’s worth of diapers? That’s about $900 retail, a drop in the bucket of the total medical cost of delivering a new life, and a small price to pay to keep a mom from reaching the end of her rope.

Finally, once new moms have headed home, we need to be guaranteed time with our newborns—to learn to physically care for them, and to figure out how to hit our own psychological stride. The surest way to safeguard a mom’s time with her baby is with paid maternity leave—which some experts, like Helena Rutherford, believe should actually start weeks before a birth so a woman can de-stress and generally prepare. What women do with leave time after birth varies by culture—in France, you can get publicly funded vagina-healing therapies, which sounds very French indeed—but more time is generally better across the board. Paid leave boosts breastfeeding and encourages sensitive mother-child interactions, and studies suggest that adding ten extra weeks of paid maternity leave can lead to a 5 percent drop in infant deaths. Meanwhile, taking less than eight weeks is linked to increased depression in new moms.

Estonia offers up to eighty-five weeks of paid leave. Norway ponies up ninety-one. Finland takes the birthday cake with up to three years.

But only one in five US states guarantee even twelve measly paid weeks, and most American women end up taking more like ten unpaid weeks—even though draining a new mother’s bank account is a scientifically certain way to torpedo maternal behavior.

Again, legislation to fix this already exists; we just need to take a deep breath, blow out the imaginary candles, and push. We won’t become Sweden tomorrow, but a twelve-week paid-leave guarantee should be an American birthright.



Because each woman is an individual and it can be hard to design a public system to foresee and accommodate the unique needs of every single one, some of my favorite approaches to predictable maternal difficulties involve adaptable support systems—call them plastic, if you will.

Which brings us back to those lucky Dutch moms. They’ve already got a lot going for them, in terms of free doula services, a minimum of four paid months off, and access to universal childcare.

But in addition to generically helpful “money” and “time,” Dutch women enjoy targeted programs that appear to heed and harness mom science. When American moms depart the secure environment of the hospital after that stingy two-day average stay, we are more or less dumped on the street, dropping off the face of the earth as far as professional support is concerned. Yes, most of us are entitled to schedule a single twenty-minute visit with our health-care provider four to six weeks later—but an estimated 40 percent of us miss this lone appointment, because of the demands of work or the burdens of postpartum depression, or because we simply can’t find our car keys anymore.

In the Netherlands, though, each recovering mother may receive daily home visits for nearly two weeks after birth, for up to eight hours a day, from a special breed of visiting baby-care nurse, the remarkable kraamverzorgster. Not only will your personal kraamverzorgster field your dark questions about circumcision wounds and whether that crumbly umbilical cord stump really will fall off one day, she will also corral your other children, dash out to the store, dish up sliced herring and gherkins (and other Dutch delicacies) for dinner, and do whatever else feels daunting and impossible in the early days as a woman’s brain and body transition into motherhood.

And of course there is the tangible biological boost of a friend in the trenches. Multi-time moms may need the kraamverzorgster’s extra hands more, but brand-new moms likely thrive on her mere presence.

To spring for ten days of similar postpartum services sets an American mom back roughly $4,000 out of pocket, to say nothing of the social connections and mental energy needed to locate a Mary Poppins. The price tag alone more or less ensures that poor, isolated, stressed-out women who most need the human help and support will never get it.

A kraamverzorgster, though, is typically free, and at most costs the Dutch equivalent of a few hundred bucks.

Outside the Low Countries, the lands Down Under distinguish themselves with some of the developed world’s most mom-friendly ideas. In Australia, new moms avail themselves of the insurance-covered option to check themselves and their kids back into a medical center for a five-day stay at any point during the first three years of motherhood. This isn’t just for full-blown postpartum psychosis, or any malady that would warrant an American admission. Eligible conditions include having a baby who can’t seem to settle into a sleep schedule—which is to say, most of them—or toddler behavioral trouble. (Toddlers may not exist in every culture, but they are alive and well in Australia.) This policy seems to reflect a national intuition that while a successful maternal transition is indeed deliverable, it is by no means instantaneous, automatic, or assured.

Next door in New Zealand—which was, perhaps not coincidentally, the first country to give women the right to vote, and which currently has a new mom for a prime minister—roves the Plunket nurse, a well-starched-sounding type of individual charged with tracking particular moms for the first five years of a baby’s life. This isn’t a cursory check-in, but an enduring relationship. The brainchild of an aristocratic mother of eight, the Plunkets have hundreds of nationwide offices and offer mobile clinics to moms in remote areas. In addition to sharing sensible health information, they curate “toy libraries,” rent car seats, dispense potty-training wisdom, and organize coffee groups and morning teas for lonely moms.

And if the full diaper hits the fan, the Plunkets stand ready, helping women escape abusive relationships. They can scout for better housing, which for moms is far more than a matter of mere nursery aesthetics: just as in the hospital, mothers’ behavior tends to break down amid crowded and noisy living conditions, and when an overwhelmed mother relocates to a greener, calmer neighborhood, her behavior often blossoms.

If America can’t supply similar fairy godmother–like figures, at least we can splurge on multiple postpartum mom checkups months and maybe even years out, and have the courtesy to call if the new mothers bail. Even moms who appear to have their acts together, with privilege and all its trappings, can be in hidden pain. And kraamverzorgster-esque care should be guaranteed to the most vulnerable type of new mothers—the first-timer, especially one who is single, young, poor, a person of color, with a history of depression or trauma, who’s had a C-section and is struggling to breastfeed, whose own mom is gone or somewhere far away, and who is due back at work in six weeks.

If nothing else, our government shouldn’t be stripping resources from any women during this vulnerable, volatile period of maternal metamorphosis. For many poor American moms covered by Medicaid during pregnancy, the program stops at two months postpartum, often with predictable psychological consequences.

“There couldn’t be worse timing,” Catherine Monk says. “It feels to them like they are falling off a cliff.”



Of course, as I write this, the coronavirus has made even more mothers lose our footing, not to mention our minds, exacerbating every conceivable challenge. Single and working moms are in a state of despair, as bars and restaurants open but schools stay closed or go online-only, a contrast that lays bare the government’s unconcern—I’m being charitable here—for overburdened mothers and how we function. Meanwhile, we are often cut off from grandparents and other forms of traditional support, more socially at sea than ever. Racial and class divides yawn wider, as well-off moms pay for private learning “pods” and tutors for their kids, while working-class moms risk infection every day just to keep paying for food, rent, and those infernal diapers. More than ever, it feels like nobody will stand up for us.

With rates of maternal depression and insomnia through the roof, and our finances everywhere imperiled, it’s likely that the birth rate will dip further. Almost inevitably, an America with fewer moms will become even less friendly to motherhood—a Covid-19 catch-22 from which, even post-pandemic, there is no obvious escape. If so, we’ll become just another data point of the global trend of swooning birth rates and women opting out forever.

I type these dire tidings with several bitten-to-the-quick fingernails painted an absurd shade of Pepto-Bismol pink, and all the rest bare, because my older daughters—cooped up in the house for going on five months now—got bored in the middle of giving me a manicure and wandered off.

Yet, despite everything, the sight makes me smile.



It’s also possible that I’m mildly delirious, because right smack in the middle of the international madness, of course I had to go and have that fourth baby I’ve been telling you about.

I’d seen the birth as a chance for redemption—a (very) big-girl version of a do-over, if you will. This time my husband could be reliably dispatched for ice cream instead of staggering off into nearby forests. Financial ruin would be miles back in the rearview mirror. I wouldn’t end up bawling in my bedroom quite so often. Maybe I’d even finally make my own baby food.

Instead, after my husband returned home from a cross-country plane trip in my seventh month of pregnancy, he went to the emergency room with breathing difficulty. The kids and I were soon hacking away as well. In the beginning, nobody really knew what Covid-19 would do to our family, especially the unborn baby, which was terrifying. (“I’ll come right over,” my mom said, undaunted, as soon as she heard we were sick. But we were all put under quarantine before she could fire up her retirement hot rod and make it to our door.) After we recovered, I was barred from my prenatal appointments for weeks. School and life in general got canceled. Again our finances were on the rocks. And once more I was trapped in the attic, trying to finish a book (this one).

In what I feared was a truly terrible omen for my own maternal fate, just before the illness hit, little Clementine the hamster somehow produced a litter of eraser-pink babies and proceeded to eat all of them one by one, despite our best efforts to reassure her with carrots. This spectacle, I fretted, was particularly hideous for my kids because of my ongoing pregnancy. After receiving the tongue-lashing of a lifetime from yours truly in fiercest mama bear mode for exposing my poor children to such depravity, the small-animals manager at the pet store all but begged us to surrender Clementine and select some other non-infanticidal female as our family mascot, free of charge.

My daughters, though, decided to keep the mother hamster they had.

“Nobody’s perfect, you know,” Daughter Two told me.

For some reason, my eyes filled with tears when she said this.

I reported for my fourth C-section at the very peak of the outbreak. The maternity ward looked grim as a morgue. There were no balloon bouquets, no overly ambitious newborn photographers. Nurses’ masks shielded their expressions.

But I was okay—or at least, so much better than the last time. Writing this book helped: having canvassed the research, I was now suddenly able to spot the forces arrayed for and against me. I knew, for instance, that disease outbreaks can warp parental behavior, but as the days passed it became clear that this particular sickness spared most children: a true blessing for mothers. I could also see my own personal points of weakness, and appreciate my strengths. I was in bad shape, sure, but so were a lot of other people. As a hierarchical being, I’m built to assess the direness of my own situation against that of others, and this time the catastrophe felt shared. I also knew that family members and new friends I’d made, people who cared about me and my child-to-be, were looking out for us. I wouldn’t necessarily be able to see these loved ones for a while, but I knew they were out there somewhere because they’d heaped food upon our doorstep.

My husband was able to be with me in the hospital, which at the time had been very much in doubt—until people pushed back against a proposed delivery-room-partner ban that would supposedly save on protective equipment. This small victory had lifted my spirits immensely, and not only because I now fully fathomed the power of a supportive partner’s presence. Quite simply, it proved to me that others can notice moms’ plights, listen to us, and change. As usual, fellow mothers are one another’s best advocates.

Despite the fact that this was the height of social distancing, at the hospital it also became clear to me that I’d lucked into a new medical practice full of caring people. When my husband had to wait outside during my anesthesia, the practically sword-sized needle sliding into my spine as I trembled and shook, my doctor even volunteered to hold my hand.

And while I have a natural penchant for closing my eyes like a corpse on the operating table and pretending to be absolutely anywhere else, somehow or other this doctor, perhaps sensing that I’m a sucker for a big reveal, also talked me into test-driving a nifty new invention that science had debuted since my last delivery: a transparent C-section drape deployed at the critical moment. While gracefully concealing my viscera, this clear plastic window might let me for once catch a glimpse of the baby’s emergence, and see what all the fuss was about.

Which is how—with four pregnancies, multiple failed field trips to sheep barns, and about a million maternal biology papers under my belt—I at long last got the chance to witness a mammalian birth. It was all it’s cracked up to be.

The baby was born at 8 pounds, 12 ounces—my biggest yet. I named her after my mom.



For this new arrival and her sisters, who I very much hope will become mothers some day, I would add a few final pointers, since we moms do dearly love to dish out advice, and because our lives are so often ruled by the actions of clueless governments, stressed-out great-great-grandmas, or even former versions of our own selves.

Babysit. Eat lots of fish. Invest in glass food-storage containers instead of plastic. Make fast friends, especially female ones, and keep them for life.

Build a master plan that anticipates and respects your biology. Get the best education you can, but beware the weight of college loans. Screen your partner very, very carefully, for his genes can mess with yours. Also, notice that even though romantic relationships and men in general are now officially unnecessary to motherhood, American moms with the most privileges and options still tend to get and stay married.

Wait to have kids but not too long. Exercise extreme caution when selecting your employer and your ob-gyn. Pile your breakfast plate with pancakes if your heart is set on a boy, but keep in mind that girls are just as lovely. Hire a doula. Figure out some way to snag that private room.

Hold your babies lots, because it will likely shape their brains forever, but don’t feel compelled to recite Shakespeare for them (provided you can still recall a couplet or two), or to contort yourself on the playroom carpet. Go ahead and take as many weeks off from work as your situation allows. Avoid suburbs without sidewalks. Find a house near a playground. Find a house near me.

Above all, I would say this: do all you can for your children, but don’t entirely turn your back on the wider world. It’s really not good for you, and besides, there’s so much left for us to do. This business of being rebuilt from the ground up is deeply inconvenient at times, but it can also be a gift. Moms see the world with fresh eyes. To mothers’ key environmental must-haves of security and control, I would add an element of challenge.

Start a medical practice treating addicted mothers, as Emily ended up doing. Sign on as the principal of a school serving refugee moms, as another lifelong friend did. Become a neuroscientist—or a sheep farmer, or a photographer, or, what the heck, a kraamverzorgster. Write a book. Vote for mothers, or run for office yourself.

And always look out for other women, especially struggling ones. Because only we know what it’s like to be reborn as somebody else.
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