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          The First Paragraph
        

      
      
        Science must begin with myths, and with the criticism of myths.

        —Karl Popper, Conjectures and Refutations

      

      Despite the icy hospital light, the waiting room was asphyxiatingly hot. My coat seemed heavier than it had when I came in, and I hurried to get it off.

      “Good morning. Did you bring your referral?”

      “No, I—”

      “You always need your referral. Card, please.”

      Having printed me a new referral, the receptionist gave me back my public health care card, along with a receipt bearing a string of letters and numbers.

      “Wait here until you see your code on the screen,” she told me.

      Of the women sitting in the little room, three were visibly pregnant. I watched them curiously, trying to guess whether any of them already knew what it meant to become a mother. Maybe all three were pregnant for the first time. I got out a book to distract myself, and my eyes roved between the page and the screen, which made a sound every time a new code came up. When my turn came, I rose and went to a room full of nurses set up to draw blood, each with her metal tray, syringes, gauze, blue elastic band, and color-coded tubes. One of them waved me to her station. I tried to roll my left sleeve above my elbow, but I was wearing too many layers and had to take my arm out of my shirt and sweater instead, exposing my bra to the room, which smelled like rubbing alcohol and Betadine.

      I must have made a face because while the nurse tied her elastic around my arm like a tourniquet, she asked, “Will you faint?”

      I shook my head and tried to smile at her. As she rubbed my cubital vein with cold cotton, I began chattering to distract myself. “Do you have the weekend off?” I asked.

      “No, I’m working. What about you?”

      “Working, too.”

      “Oh, you are? What do you do?” she asked to take my mind away from the new tube she was attaching to my arm.

      “I’m a scientist. I research how women’s brains change during pregnancy and early motherhood.”

      “Oh, that’s so interesting! It’s so true. Women get—oh, God, I don’t know, insane. Obsessed with the baby, right? You have to point everything out to them, tell them twenty times, and then they get mad at you. I mean, it’s hormones. Hormones kill neurons, right? I heard they actually shrink women’s brains.”

      We’d switched roles. Now she wanted to talk, and I didn’t if she was going to explain my own work to me poorly. I hiked up the corners of my mouth in a fake smile and looked at the ground, waiting until she’d taken all the blood she needed. When I glanced up, I made eye contact with another nurse, who made a face to tell me she didn’t agree with her colleague. My mouth lifted into a smile on its own that time.

      “All right,” my nurse said. “Push down hard, so you don’t get a bruise.” She waved the next patient over as I struggled to simultaneously hold a cotton ball on my vein, put my clothes back on, grab my too-heavy coat, stuff my book in my bag, and get out of there as fast as I could.

      “Thanks! Have a nice weekend!”

      That day—December 5, 2022—I decided to write this book.

      

      * * *

      On a walk at dusk in the Parque del Retiro, a writer friend of mine said, “What matters most about your book is the opening. People read the first paragraph to decide whether they’re going to buy it.” Helpful advice, I thought at the time, but now I can see that pressuring myself to convince you not to return this book to the shelf isn’t going to work for me. It would be like pretending to be a different person on a first date in order to get to a second.

      Instead, I’ll be frank. I’ll tell you what you won’t get here, which should save you some time. In these pages, there are no recommendations for what to do or not do during pregnancy, childbirth, and postpartum. Nor is there a detailed guide to the baby’s development in utero week by week. If you’re looking for those things, there are experts much more qualified than I who have written books about them.

      Here, we’ll hardly discuss babies at all. We’re going to concentrate on women—on how mother’s brains and minds change during pregnancy and in motherhood. On this subject, I am an expert. I’ve studied the neuroscience of motherhood for more than eighteen years. I lead a research group that investigates maternity—meaning pregnancy, labor, childbirth, and the postpartum period—and in my work I get to listen to women while also monitoring their brain function, their hormonal fluctuations, and their cognitive and emotional states during one of the most exciting and transformative times in their lives.

      From here on, I’m synthesizing my neuroscience research with my own knowledge of what it’s like to be a woman and a mother. I couldn’t have written this book any other way. Some information you can’t learn from reading scientific journals—or, for that matter, from designing and carrying out your own experiments. Motherhood is lived. It happens in your gut, your identity, your core. I never meant to write about my experience, but it snuck in between the lines uninvited. Sometimes I worried about revealing too much of myself; other times, though, I couldn’t deny how cathartic it was to get my emotions into words.

      And so as both a neuroscientist and a mother, I’ll write about “matrescence”: about how women’s bodies adapt to gestate, give birth to, and care for infants; about the remarkable ways organs communicate during pregnancy, with the placenta sending messages to the mother’s heart, uterus, breasts, and brain to keep the process moving along; about my favorite organ, the brain; about what the animal kingdom teaches us about human motherhood; about the connection among hormones, brain changes, and maternal behavior. I’ll go into detail about studies of mother’s brains, demonstrating what happens in a woman’s mind when she sees her baby or hears them cry. And, more than anything else, I’ll tell you about our research at the Neuromaternal laboratory on how a woman’s first pregnancy transforms her brain. We’ll see whether those changes are comparable to the ones that happen during adolescence, whether they’re lifelong, and whether fathers’ brains change, too. I’ll show you what scientific studies say about the cognitive bias often attributed to motherhood. Along the way, we’ll also touch on sex and gender bias in medicine and especially in neuroscience.

      I’m allowing myself to write informationally, using accessible, descriptive language and not constantly referring to my sources. If you’d like to learn more about our research, including methodological details, I invite you to consult Neuromaternal’s publications, all of which are available in English. I do want to be clear that, casual though my tone may be, all the neuroscientific information in this book comes from cutting-edge research. I try always to tell you how certain I am of what I’m saying: I’ll let you know when I’m reporting an isolated result or a consistent one, and when I’m expressing a belief, I’ll be clear that it’s just what I think. As the engineer and economist Edwards Deming said, “Without data, you’re just another person with an opinion.” For a long time, what we thought we knew about mothers’ brains was just opinion. Now we have enough data to radically transform the idea of maternity, not only to name the confusing emotions women feel on becoming mothers but to demonstrate where they come from biologically.

      I’ve simplified the book’s scientific content as much as I can, and at times I’ve used metaphors to explain complex concepts. My goal in doing so is to spark and hold the interest of a nonspecialist audience. Please remember, though, that the phenomena I describe here remain complicated, full of nuance, and by and large only partially explained.

      I hope that many readers will find this book both personally and professionally enriching, that it’s useful to new parents as well as to health workers such as midwives, gynecologists, reproductive psychiatrists. While I wrote, I imagined that I was talking to the woman who wants to get pregnant, the one who’s pregnant for the first time, the one navigating postpartum, as well as the one who’s been a mother for years and still wants to know where the intense feelings that separate Before Motherhood from After Becoming a Mother stem from.

      Mothers are my protagonists. Biological mothers, especially. When I use the word mother, I’m referring mainly to them because the majority of the studies I’m drawing on were done with biological mothers. We’re currently studying adoptive mothers, but for the moment we don’t have enough data to share our results outside the scientific realm, so I will mention them only briefly. By the same token, it’s important to note that some of the changes mothers undergo in the postpartum period have been observed in fathers as well. As in the case of nongestational mothers, I will touch on this research only in passing; they deserve their own books. Last, when I use the words man and woman, I’m using shorthand for “person with testicles and XY genes” and “person with ovaries and XX genes,” respectively, which is to say that I am referring not to gender but to biological sex.
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          Matrescence
        

      
      
        Welcome to the end of being alone inside your mind.

        —Brandi Carlisle, “The Mother”

      

      When you become a mother, time—the meter of our lives, though it’s so quiet and constant that we hardly notice its tick—splits into two categories: Before and After. Motherhood transforms you. It changes how you see and think of yourself. It shifts your beliefs, your values, your goals, your likes and dislikes, everything that tells you who you are. Motherhood can shake you to your foundation. It can create a new and different you.

      My friends and I at eighteen fantasized about becoming mothers, but it never occurred to me that a changed identity was part of the equation. As time went by, I saw the women around me undergoing a metamorphosis as they had children, and I found it disconcerting. I might as well admit that it made me uncomfortable and that at times I wanted to reject it. I kept thinking, “Why can’t anyone just stay the same?” Of course, I understood that the practicalities and logistics of childcare required my friends to adjust their daily routines, but I didn’t see why their tastes, priorities, and affinities had to change, too. It wasn’t just that I didn’t get what I was seeing: I didn’t even have a word for it in my vocabulary.

      When I began imagining what it would be like to become a mother, my story didn’t involve transforming as the women around me did. But as more and more of them had children, I became increasingly aware that the change I saw in them didn’t happen to just certain women. It affected all of them to varying degrees, and it wasn’t going to skip me. Once I accepted that, I became enormously curious about the still-unnamable process they were going through. I got into the habit of asking if they thought motherhood had changed them, and I was surprised to see how relieved they were at the question and my willingness to listen to their answers. It was as if they could unburden themselves of a secret, a maternal taboo that they had previously discussed only with other mothers.

      When I got pregnant, the idea of turning into a new person gave me vertigo. I was afraid I’d never be myself again. Now that phrase strikes me as ridiculous and much too dramatic. I assumed that I’d have a self to return to, as if I’d gone back to my old self after adolescence—as if it were normal for a sixteen-year-old to ask herself to hold onto her eight-year-old self’s preferences and priorities.

      I found out I was pregnant just two years before Nature Neuroscience released a study I’d been working on with several colleagues in 2017, the only one of its kind at the time, investigating pregnancy’s long-term effects on the human brain. Although we hadn’t yet made our data public, we’d analyzed it, and I knew what would happen to me in my own pregnancy. We’d found that pregnancy leaves a profound mark on the brain, which fascinated me as a scientist. As a pregnant woman, though, what I’d learned made me highly ambivalent. On the one hand, I was terrified of the change that awaited me. On the other, though, it calmed me to know that the secret all mothers kept—the secret of transformation—had not just a scientific explanation but also a name: It’s called matrescence.

      

      * * *

      “What does motherhood mean to you so far?” “In what ways would you say being a mother has changed you?”

      As I mentioned, I’ve made a habit of asking mothers these questions. I’m a neuroscientist, and I love a good brain scan, but, for me, nothing is more valuable than hearing women reflect on their experiences, and I encourage you to talk to the mothers around you, including your own.

      From the conversations I’ve had and from my own life, I’ve learned that motherhood isn’t a new role tacked onto an otherwise unchanged identity but a profound shift in our minds and bodies. Put differently, motherhood isn’t an addition; it’s an interaction. It affects all the spheres of our lives, changing us in every one of them. It alters our tastes, our needs, our priorities, our tolerance for frustration, our sensibilities, even our ability to feel for others or act altruistically. It invites us to get to know ourselves anew not only through child-rearing—that is, not only as mothers—but as daughters and women.

      My research group Neuromaternal used its Instagram account, @neuro.maternal, to conduct a brief survey in April 2023. We asked mothers to tell us what motherhood had meant for them, and within twenty-four hours more than a thousand had written in. Informal surveys like this one are far from complying with the rigorous standards of scientific publication, yet they help our research enormously. Reading the answers is enriching for us not only because it teaches us what matters to mothers, what’s on their minds, but also because it gives us clues about phenomena that haven’t yet been recognized in scientific literature and that might guide future investigations. If any of you who responded are reading now, thank you. Some of the answers we received were as follows:

      
        	“Motherhood has taught me what it means to be truly connected to someone.”

        	“I feel as if I’ve lost my identity. I can’t quite find the person I’m supposed to have become, or else I don’t know how to see her.”

        	“It’s changed how I understand myself. My idea of ‘me’ now includes her, my baby.”

        	“Motherhood has made me more conscious of death. I’m aware now that someday I’ll die, and I won’t be here for her anymore.”

        	“It’s shown me the purest, truest form of love.”

        	“Even though I’m always with my baby, it’s meant loneliness and isolation.”

        	“Motherhood has made me much more empathetic than I used to be. More sensitive, too.”

        	“Two bodies joining into one; letting everything go; rebirth; learning every day.”

        	“It let me relocate myself, or redefine myself—as a person and in my relationships with family, colleagues, and friends. It reoriented my priorities. In some ways, it’s meant loneliness, too.”

        	“Putting my child’s wants and needs before my own, or at least moving mine into the background.”

        	“Understanding how far society is from what really matters in life.”

        	“Worrying nonstop. I worry [about] climate change and the society I’m leaving my son.”

        	“I want to be the best version of myself.”

        	“I was diagnosed with schizophrenia at twenty-three, and before motherhood, although I was doing well in a clinical sense, I had entirely lost my sense of self. Having a child brought it back. It anchored me to life.”

        	“When my daughter was born, I got interested in feminism. Now I see everything through a feminist lens.”

        	“A powerful protective instinct. It’s both physically and mentally exhausting, and emotionally overwhelming in good ways and bad.”

        	“Being a mother is the best and hardest thing that has ever happened to me. It means questioning myself constantly, taking on a new role in life, understanding that my borders are permeable.”

        	“Reconciling with myself; loving my body and wanting to take care of it so it keeps me alive as long as she needs me.”

      

      I may as well tell the truth: I get emotional when I read these answers. Many of them resonate with me—and maybe with you—as a mother.

      I could devote a chapter to each of these replies, but I’ll have to settle for an overview. All the respondents said motherhood had changed them. A small group described only the good side of the transformation; another small group showed it only at its darkest. But the majority of answers discussed both sides of maternity, demonstrating the ambivalence so many mothers feel. We often sort our lives into good and bad, but motherhood breaks down that system. It’s good and bad. Its intensity means that it jumbles best and worst together, creating a fog of emotion that’s challenging to convey to anyone who isn’t a mother.

      Among the most commonly recurring words in the hundreds of answers we received were ones relating to instincts, learning, ambivalence, and changes in priorities and personalities. When we discuss the maternal brain, we’ll return to some of these subjects, but for now let’s spend some time with another word: matrescence.

      
        The Word

        Where does the word matrescence come from? It came into style recently, but it was coined in the 1970s by the medical anthropologist Dana Raphael. I’m sure you’ve seen what she did: used wordplay to encapsulate the similarity between maternity and adolescence, two stages that involve significant transformations inside and out. Raphael’s neologism suggests that the transition to motherhood is a time of growth and maturation, that it’s necessary, life-changing, and irreversible and, as such, deserves to be named, studied, and valued.

        Unfortunately, after Raphael came up with the term, it was forgotten. Maybe we weren’t ready for it in the 1970s. Maybe we needed more uncensored women’s voices in the conversation. Certainly, not many women had scientific or political roles with the authority to decide what subjects were worthy of research or investment.

        But nearly four decades later, interest in matrescence reemerged. For this, we can thank Aurelie Athan, a clinical psychologist who played—and still plays—a central role in raising awareness of the concept through her teaching and writing. In addition to her great educational efforts, Athan has also given the term new breadth and depth. She sees matrescence as an experience of “disorientation and reorientation” that happens when every aspect of a woman’s life changes unusually fast. Matrescence can mean losing yourself on all fronts, then reencountering or reconstructing yourself; it can mean not only physical and psychological shifts but social, spiritual, and political ones, too.

        As I’ll show in this book, the transformation of matrescence is something of a butterfly effect, with small changes leading to increasingly large ones. Our hormones, which are miniature molecules, start to send new signals, new wingbeats that alter not only our brains but eventually also our whole lives. Some of these differences have to do with neuroplasticity, or the brain’s ability to form new neural pathways, and others with adjustments in self-image and self-awareness. They often cause mothers to reevaluate their relationships with their friends, family, and partners or to reconsider their social status or to start wondering about the meaning of life and the inevitability of death.

        It’s intriguing that many women think about death soon after giving new life. Some feel especially conscious of their own mortality, and others of their babies’ fragility and dependence on their caretakers to survive. Maybe there’s nothing strange in the fact that the arrival of life evokes death: After all, we can’t have one without the other. I see that truth in Gustav Klimt’s painting Hope II, which shows a pregnant woman from the side. It’s a beautiful, celebratory image, but its joy contrasts with a gray skeleton that Klimt tucks into the colorful swirls characteristic of his work. Of course, his intention might have been something entirely different from my interpretation, but as Degas said, “Art is not what you see, but what you make others see.” When I look at this painting, I see the testimonies of women for whom motherhood has brought a heightened awareness of death.

        Another major contributor to our new awareness of matrescence is the psychiatrist Alexandra Sacks, whose 2018 TED Talk opened: “Do you remember a time when you felt hormonal and moody? Your skin was breaking out, your body was growing in strange places and very fast, and at the same time people were expecting you to be grown up in this new way. Teenagers, right? Well, these same changes happen to a woman when she’s having a baby.” From here, it took Sacks only six minutes to deliver a message that got the term matrescence onto doctors’ radars. She’d already written about it in the New York Times, describing it as a normal and necessary process that’s different from postpartum mood disorders.

        According to Sacks, many new mothers come to see her because they’re afraid they have postpartum depression. Instead of the constant satisfaction and joy they anticipated, they’re sad sometimes and tired and insecure about how well they’re doing as mothers—and, of course, frightened that these feelings are signs of mental illness. After listening to these women and ruling out postpartum depression for many of them, Sacks began looking for a way to help them. In her talk, she explains that she found that just naming their experience and assuring them that it was a normal, inevitable part of life comforted them and helped them face their situation. Her insight went viral and with it “matrescence.”

        It’s important to note that postpartum mental health disorders are by no means rare. They take different forms, but the most common is postpartum depression, which affects approximately 17 percent of first-time mothers. Although it’s a common mental health disorder, it’s often difficult to detect, in part because of the social stigma attached to admitting negative feelings associated with motherhood. If it’s not treated, this disorder can have adverse consequences for both mother and baby.

        Depressive symptoms do not always begin after childbirth. For some women, they emerge during pregnancy, which is known as prenatal (or antenatal) depression. Clinicians and researchers often use the term perinatal depression to encompass both prenatal and postpartum periods. Perinatal depression is defined as a major depressive episode beginning during pregnancy or within a year after childbirth. It’s also known as peripartum depression. The criteria for a diagnosis of peripartum depression are somewhat vague. A person must experience sadness or a depressed mood along with anhedonia—loss of interest or pleasure in activities once enjoyed—and at least five other symptoms from the list below, which is taken from the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5). They should be present for most of the day, every day, for at least two weeks:

        
          	•	Insomnia or hypersomnia

          	•	Agitation or slowed mental and physical activity

          	•	Feeling useless or guilty

          	•	Fatigue or loss of energy

          	•	Suicidal thoughts or recurrent thoughts of death

          	•	Trouble concentrating or indecision

          	•	Change in weight or appetite (a change of 5 percent in a month)

        

        These symptoms should provoke problems or a significant deterioration in different vital spheres, making it challenging for the mother to do daily tasks, such as working or caring for her baby. They should not be related to substance abuse or other diagnoses. Nor should they be confused with the normal emotional ambivalence that accompanies matrescence.

        Raphael, who gave matrescence its name, died in 2016, only a few years after Athan began to shake the dust off her undervalued work. Some of Raphael survives in her three children, who I imagine are proud to see their mother’s name still present today and in the many other accomplished women who, along with Athan and Sacks, brought the idea of matrescence its current level of recognition.

        

        * * *

        We’ve already started discussing maternity. But to understand matrescence, we also have to go over the meaning of adolescence, the transition from childhood to adulthood. It involves enormous changes set off by an increase in various hormones, including the sexual ones—estrogens, progesterones, and testosterone—which leads to the development of secondary sex characteristics and other signs of physical maturation.

        Alongside these visible changes are psychological and social ones that can be harder to see. Adolescents have to face a maelstrom of emotions as they search for their adult selves. As part of leaving childhood behind, they separate and individuate themselves from their parents, demanding the autonomy they need to learn who they are. At the same time, they acquire new role models who become their inspirations, their guiding lights, and sometimes their sources of identity.

        I was a teenager in the mid-1990s, before Facebook—but what am I saying? In my house, there was no computer or internet. My role models were my classmates, friends, and teachers, though I do remember looking for more among the B-list celebrities I saw on television and in the tabloids. At the time, subcultures were everywhere, and it was common to attach yourself to one subculture’s set of values as a rejection of the rest. Probably it’s no different today.

        My daughter hasn’t reached adolescence, but according to my friends who are a few years ahead of me in motherhood, social media are one of the main tools teenagers now use to construct themselves. Sadly, though, it tends to be a false mirror, showing young people only the face of unreachable perfection. Terrifying, right? Well, the same thing happens to new mothers. For women whose circumstances mean they enter motherhood alone, without a village—that is, without real role models—their idea of a good mother is too frequently based not on flesh-and-blood women but on influencers who present themselves as having it all: successful careers, impeccable homes, unusual beauty, constantly happy children, and more than enough hours in the day to hang out with their partners and take time for themselves.

        I once heard the psychologist and science communicator Paola Roig say in an interview, “Women need other women when they’re having children. Imagine living through adolescence with no other adolescents around.” Without actual mothers to reflect us back to ourselves, some of us can see only failure, confusion, isolation, and loneliness.

        Adolescence and matrescence have many similarities. Both are characterized by cascades of hormones that come with profound physical, psychological, and social changes. Both tend to involve ambivalence or even crises of adaptation that help us establish ourselves in our new roles. Finally, both are times of great growth and learning, but their intensity means they’re also moments of great vulnerability. How could a person not have mixed feelings while constructing their new self? Adolescence, like new motherhood, often brings crises of adaptation that force the teenager to reassess their values, tastes, relationships, and beliefs. Luckily, our society has gradually become aware of how difficult this can be and how important it is to support teenagers’ mental health. It’s a shame we haven’t done the same for new mothers.

        Like adolescence, maternity means creating a new self—not through separation and individuation but through merging with a dependent new human. When this process isn’t named, understood, and carefully handled, it can affect a woman’s mental health and well-being. Again, like adolescence, maternity requires understanding, care, and social and institutional support.

        Our studies have demonstrated that, neurologically speaking, adolescence and maternity involve similar cerebral changes, which I’ll discuss in detail in chapter 7. For now, it’s enough to say that both are periods of higher-than-usual neuroplasticity. During both, our brains are more malleable and therefore more susceptible to external pressure. Elevated neuroplasticity facilitates learning and adaptation, but it can also make us more vulnerable.

        

        * * *

        Let’s not fool ourselves: As wonderful as motherhood can be, it’s nothing like the sentimental ideal society sells. Becoming a mother means fear, confusion, exhaustion, and a host of contradictory emotions. Many women love and resent their new state at the same time—just like many teenagers. Some of the mothers in our studies allowed me to share their testimonials as examples:

        
          	Anonymous 1: “It took me a while to get that it’s normal to feel frustrated, no matter how much I love my baby. I remember nights when I was so exhausted, I’d hardly slept in days and it was all I wanted to do, but he wanted to nurse nonstop. I couldn’t do it. I was too worn out. I was sick of choosing him over me, and that made me feel like a bad mother. I’d cry out of shame, anger, and tiredness. I felt like I was malfunctioning, like I couldn’t act like a normal mother, like I was the only one with no maternal instinct.”

          	Anonymous 2: “I always wanted to be a mother. I tried to get pregnant for more than two years. I had an awful birth, one that was dangerous for both me and Mario, and for the first month, I regretted having had him. I didn’t tell anyone. I was afraid of how I felt and afraid of being judged.”

          	Anonymous 3: “Luna cried day and night. She never stopped. It was horrible not having any idea how to calm her, how to make her feel better. Aren’t mothers supposed to just know? Doesn’t your brain change so it can tell you what to do? I was clueless. I couldn’t do it. I felt totally inept.”

        

        For the record, it isn’t true that your brain “change[s] so it can tell you what to do.” In fact, one of the reasons I’m writing this book is to clarify misinterpretations of our research like this one. But we’ll get there. Now, back to the realm of language.

        Noam Chomsky said, “Language is a mirror of the mind.” It mirrors society and culture, too. Language is the thread tying us together, connecting our minds, allowing us to share our experiences and expectations. Adding a term such as matrescence to our lexicon

        
        
        
        
        
        
        
        

        
        
        
        
        
        
        
        

        
        
        
          	Category 1. Cognitive trouble, especially related to memory and concentration (“Your brains fry,” “You’re messes,” “You don’t remember anything”).

          	Category 2. Emotional volatility (“You’re so hormonal,” “You can’t deal with anyone,” “You lose your mind”).

          	Category 3. Mothers-to-be as children who can’t use reason (“You’ll swallow anything,” “You’re easy to manipulate”).
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“Groundbreaking discoveries that illuminate how motherhood reshapes the brain.”
—Lisa Mosconi, author of The Menopause Brain
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