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			INTRODUCTION

			Let me start this off by saying that I don’t have an agenda.

			Well, maybe that’s disingenuous. Nobody writes a book without an agenda. So I guess I probably have one, but it might not be the one you thought I had when you picked up a book about your brain and the birth control pill. This isn’t the kind of book where I tell you a bunch of horrible, alarming facts about the pill and try to convince you that the pill has messed up your brain in at least 763 different ways, none of which are reversible. It’s also not going to be the kind of book where I tell you that you shouldn’t be on the pill or strongly hint that if you stay on it, you’ll pay for this ill-advised life choice by developing cancer, experiencing long-term memory loss, or growing a tail.

			This isn’t going to be one of those books.

			I spent more than a decade of my life on the pill, and I’m pretty sure that I’m better off for having been on it. During that time, I was able to graduate summa cum laude from college (nerd!) and go on to get a PhD from one of the most competitive psychology programs in the country (double nerd!). Although not everyone would want to spend their late teens and early twenties subjecting themselves to this sort of educational masochism, I did. And the pill helped me do these things without having to worry about the possibility of getting benched because of a pregnancy I wasn’t ready for. By freeing me from the reproductive consequences of sex, the pill played a huge role in helping me earn the highest degree in my field, build a productive research lab, and have my two children once I felt ready. I am hugely grateful for the opportunity to do all these things, and I’m pretty sure that I would have had a much harder time with all of them if it hadn’t been for the pill. I’m not writing this book to try to talk you out of taking the same pill that granted me the opportunity to be in the position to write a book in the first place. This isn’t that book.

			But this isn’t going to be the other kind of book you might expect it to be, either. I’m not going to recount for you a one-sided love story about women and the pill riding off into the sunset and living happily ever after, which is the other agenda you might expect from a book like this. Although the pill has done a number of amazing things for women, as you will soon see, these wonderful things come at a cost. Some of the costs are pretty significant, too. And the thing that’s troubling about them is that most women have no idea that they’re paying them.

			I know I sure didn’t.

			You see, rather than being something that happens to you, your hormones are a key part of what makes you, you. You quite literally are your hormones. And when you change your hormones—which is what hormonal contraceptives do—you change the version of yourself that your brain creates. Because of this, the pill’s reach goes far beyond the small number of targeted effects we take it for. It affects everything. And there’s a growing body of research in psychology and neuroscience that shows this to be true. You just haven’t been told about it until now. And once you learn everything I’ve learned, I think you’ll agree that there’s a good chance that we’ll look back at our era one hundred years from now and be shocked that we were so cavalier with women’s hormones.

			Although the science looking at how the pill changes women is still in its infancy, we know enough to help you make informed decisions. First, you’ll need to understand a few things about how your brain works and the role your hormones play in making you who you are. Then you’ll need to understand what the research says about how all this changes when you’re on the pill. The former has been the focus of my research for more than fifteen years as an evolutionary psychologist who studies women and health. The latter is something that I discovered only recently, after a series of three unrelated events led me to begin my scientific journey into the world of women’s brains on the birth control pill. In many ways, this journey has turned out to be the story of my young-adult life.

			It may be your story, too.

			THE THREE UNRELATED EVENTS

			Like most good adventures, my journey into the world of the brain on birth control began in an unremarkable way, without realization that something important was about to happen. It all started when I went off the pill, a decision I made in a non-grand fashion. I knew that I was done having children, so my husband and I opted for a more permanent solution to pregnancy prevention. Since he was man enough to take the lead on that one, I was able to ditch the pill without thinking too much of it.

			Now, to give you a bit of background, at this point I’d been on the pill pretty consistently for a little more than a decade. I’d gone off it here and there, but never for very long. I went off it to get pregnant, and I stayed off it for a year after each pregnancy to breastfeed. However, I can hardly count these experiences as being a representative sample of a normal psychological state for myself, since they were either very brief (pre-pregnancy) or clouded by a disorienting cocktail of sleep deprivation and post-pregnancy hormones (breastfeeding). Nonetheless, I wasn’t expecting my world to change in any noticeable way based on my decision to go off the pill. I thought its consequences wouldn’t extend beyond my ability to release an egg every month.

			This turned out to be a miscalculation.

			A couple of months after going off the pill, I realized that I felt . . . different. I didn’t notice it while it was happening, but one day I realized that my life had recently felt brighter and more interesting. Like I had walked out of a two-dimensional, black-and-white movie into a full-color, three-dimensional, meaning-filled reality. I started exercising again and cooking—things that I used to take a lot of pleasure in but had kind of forgotten about. I had more energy. I noticed attractive men. I cared about how I looked in a way that I hadn’t in a long time. I just felt . . . alive. Like, fully, vividly, awesomely, humanly alive. This didn’t happen all at once. I didn’t realize that any of these changes were happening until after they had happened. I just one day realized that I felt awake from an almost ten-year nap I hadn’t known I was taking.

			As I reflected on all these changes in myself, I did the thing that women have learned to do in such situations: I wrote them off as being “all in my head.”* I figured that going off the pill probably had something to do with it, but it seemed too sci-fi to think that my birth control pills would make me feel like I’d had a personality transplant. I figured that this was just another one of those weird things that happens to me, but doesn’t happen to anyone else. Or that maybe it was a by-product of reaching my thirties or the result of my getting more exercise. I filed my experiences away in the “weird sh** that happens to Sarah when she starts or stops a medication” drawer in my brain and moved on with my life.

			This was event number one.*

			Flash forward a year or so, and you will find me standing in an elevator with a good friend of mine at a psychology conference. We were busy catching up and talking about research when she asked me whether I’d read a cool new paper that had come out about the pill and women’s romantic and sexual relationships. I hadn’t read it, so she proceeded to tell me that it showed some interesting differences in the relationship satisfaction and divorce rate between pill-taking and non-pill-taking women. We’ll talk a lot more about this study in chapter 5, but here’s the punch line: Being on the pill seems to influence the types of men that women get involved with, their satisfaction with their partners, and even their likelihood of getting divorced. As we continued out of the elevator, we chatted about the results, speculated about whether these findings explained the relationship dynamics of different couples we knew (nerd gossip—it’s a thing), and then shared our own experiences being on and off the pill.

			This paper, which I read when I got home, totally blew my mind. Seeing evidence that small changes in individual women’s hormones have consequences for something as macro as the divorce rate was like brain Velcro to me. I couldn’t stop thinking about it. I’ve always been taken by research showing the law of unintended consequences playing out in complex behavioral systems, and the idea that individual women’s hormones might have cascading effects on cultural patterns in the world was just too provocative to ignore. This paper is now required reading in one of my classes and has inspired new research in my own lab.

			This was event number two.

			The last of the three unrelated events happened to me at a different psychology conference yet another year later (I do other things with my time—I swear). In this case, I was at a research talk given by a research collaborator of mine, Dr. Bruce Ellis, on the effects of childhood adversity on the stress response. Bruce’s talk was interesting for a variety of reasons that I won’t get into here (I have learned after years of putting people to sleep at dinner parties that interesting is a highly subjective term), but I heard one thing in particular that made my brain stop in its tracks: Women on the birth control pill—unlike every other healthy human being on earth—are missing a key feature of their stress response.

			We’ll talk a lot more about this and why it’s a big deal in chapter 7. For now, you just need to know that this is a pretty wild thing to find out isn’t happening in an otherwise healthy person, and it can have some important implications for things like learning and memory, as well as anxiety and depression.

			Now, for whatever reason, learning about this hit me like a lightning bolt. My mind was instantly flooded by realization after realization that made all these seemingly disconnected pieces snap together in my brain.

			Birth control pills are hormones. There are hormone receptors everywhere in the body. The brain is flush with hormone receptors. Female sex hormones influence sex, attraction, stress, hunger, eating patterns, emotion regulation, friendships, aggression, mood, learning, and so many other things. Of course the pill changed me. Of course it influences relationship satisfaction and the divorce rate. Of course it influences the stress response. The pill contains hormones, so it changes who you are. The pill changes . . . everything.

			I’d be lying if I didn’t confess to you that I am hugely embarrassed this hadn’t occurred to me up until this point. Despite building a career researching motivation, attraction, and, yes, even the effect of women’s hormones on behavior, I had a huge blind spot when it came to the hormonal contraceptives I took for more than a decade of my life. It never occurred to me that the pill would change me. Given that this didn’t occur to me as a psychologist, I am guessing there is a fair chance it probably never occurred to you, either. If you’re anything like me, the only thing you probably spent that much time worrying about with respect to your birth control pills is the possibility that they might cause weight gain. Or a stroke. But again, if you’re like me, the weight gain is definitely the more alarming of these two side effects . . . Well, as alarming as something can feel when you’re missing half your stress response.

			Once I returned home from this conference, I began to research whether there might be an explanation for the way I felt when I went off the pill. I wanted to see whether the experiences I had might be documented in the scientific literature or shared by other women. The results of this research revealed to me that I was not alone and that my experiences were not unique. Psychologists and neuroscientists have been publishing research on this stuff for years. But I had no idea, and I’m guessing that you didn’t either. There is virtually no information available to most women about what the pill does to the brain. The only information out there is buried deep in the pages of scientific journals. And, in addition to being all but completely inaccessible to those who don’t work in universities (subscriptions to these journals are super-expensive), these articles are often filled with jargon and aren’t always a whole lot of fun to read (the brain doesn’t always like to learn about itself).

			I’m writing this book to put all this information in one place for you and to make it as easy to understand as possible. I’m also hoping to teach you a few cool things about the way that women’s brains work and offer you some thoughts to consider about the pill, health, and life. Some of this will come from the results of research done in my own laboratory. Some of it will come from research done in the laboratories of other scientists whose work I trust and respect. I’ll also share stories from my own life and the lives of other women who have shared their stories with me. Each of us deserves to know as much as possible about the medications we put into our bodies, even when the effects in question aren’t life-threatening (the focus of most medical research). Some of what I will tell you will shock you. Some of it will simply verify things you’ve suspected for a long time but figured were all in your head.

			Here is just some of the territory we’re going to cover:

			
					
					Although many of us think of hormones as something that “happen” to us, that isn’t quite right. You are your hormones. They help to form your very identity, the beliefs that you have about yourself, and your behaviors. So going on and off the pill can change your very sense of who you are. It can prompt a change in identity—one that’s seemingly common but that scientists haven’t fully explored yet.

				

					
					The pill changes the brain. Brain scans of women who are on the pill show structural and functional differences when compared with those of women who are off the pill.

				

					
					Women on the birth control pill don’t have the cortisol spike in response to stress that every other healthy human does. Researchers have been regularly documenting this effect since the 1990s. And it’s shocking. As we’ll discuss, cortisol plays an instrumental role in telling our body that something meaningful is going on—and not just bad stuff. It tells us when something exciting is going on, too.

				

					
					Being on the pill might influence who women choose for dates and mates, and may have a meaningful impact on their relationship satisfaction and the likelihood that their relationships will survive.

				

					
					The pill may have important implications for women’s social mobility, men’s achievement motivation, marriage patterns, economic growth, and the divorce rate. Data shows that women’s sexual standards and men’s achievement levels operate in lockstep, meaning that the pill might also have side effects on other people’s behavior. How’s that for an unusual side effect?

				

			

			In addition to teaching you new things about hormones, women, and how they both change on the pill, I will give you an inside look into science and what it means to do research on women. A major lesson in this book is that we need better lab practices to help ensure that researchers take the time to study women (this problem is pervasive in research on humans, nonhuman animals, and even cells!).* Female subjects and even female cell lines (which are the very first targets of study for new drugs and research into the development of diseases like cancer) remain underrepresented and understudied in biomedical research despite reforms made to increase their inclusion. So we need to make sure that science continues to advocate for the inclusion of women in all research studies exploring issues that affect both men and women.

			I close this book with a letter to my daughter, which I hope will help her—as well as you—make an informed decision about birth control options. I will consider all the information presented in the preceding chapters and discuss the many questions that it raises. Are we better off on the pill? Should we consider finding alternative means of safely freeing women from the reproductive consequences of their sexual behavior? Although there are no clear-cut answers (and the answer will be different for each woman, depending on her individual goals and circumstances), I am hoping to start a dialogue—a dialogue between women and their doctors, women and their partners, women and their friends, and women and their daughters. One of the most amazing things about writing this book was the number of conversations it has started. These conversations usually begin, “This might be TMI, but . . .” or “I hope that this isn’t an overshare, but . . .” The women then proceed to share stories that they thought were “all in [their] head.” I hope that this book will be the starting point for many new such conversations. And here’s something to help you get started: This might be TMI, but . . .

			A FEW NOTES ON HOW I’VE ORGANIZED THINGS

			I’ve divided this book into three sections. The first section (“You Are Biology”) is all about what it means to be a woman, biologically speaking. I will tell you about your brain, your hormones, and why the process of evolution by natural selection has made us different from men in the first place. These chapters are designed to give you an understanding of how you work and why you work that way. Although you may wonder why I’m telling you all this stuff in a book about the birth control pill, it’s absolutely essential. We have been far too cavalier with our hormones, and I can’t help thinking that we would be a lot more careful with ourselves if we understood how we work and why we work that way. You need to know how your brain works, you need to know how your hormones influence your brain, and you need to know how all that changes on the pill. I lay the groundwork for this understanding in the first section, and I think you will find that it’s some of the most fascinating stuff you’ve ever learned. Women are even more interesting than you could have possibly imagined.

			The second section (“This Is Your Brain on Drugs”) is all about how the pill works and what we know about how it affects women’s brains and lives. I will tell you about the different types of hormones in the pill and about how the pill changes your sexual and mating psychology, your stress response, your mood, and a bunch of other stuff that goes on in your brain. This is the stuff that psychologists have known about for decades, in some cases, but that you probably haven’t heard about until now. I will walk you through what we know and tell you what still needs to be learned. After you read this section of the book, you will be armed with all the information you need to make an informed decision about whether the pill is right for you.

			The last section (“The Big Picture”) covers some meta-issues with the birth control pill. First, we’ll talk about how women’s behavioral changes on the pill can have cascading consequences on the behavior of others and are changing the face of marriage, pregnancy, and the workplace. Then we’ll discuss why you haven’t known about any of this until now. This ends up being a very complicated issue. Part of the answer is political (people tend to get uncomfortable talking about “women” and “hormones” in the same sentence), part of it is practical (the research is challenging to do well, and women are difficult to study), and part of it is because we are all motivated to believe that birth control, as an issue, is solved. Regardless of the reasons, we need to continue to push science to learn more about women and the issues that are important to them.

			FOR THOSE OF YOU WHO DON’T COLOR INSIDE THE LINES

			Most of the research I discuss in this book is focused exclusively on the experiences of heterosexual cisgender women, because they are typically the people who go on the birth control pill. Although some lesbian women, as well as transgendered women and men, go on the pill for reasons other than pregnancy prevention, research hasn’t quite caught up with this yet.

			If you are a reader who doesn’t happen to fall into the very narrow category of humans that researchers typically study when it comes to the pill, this doesn’t mean your experiences don’t matter. They do. And I hope you are still able to learn about yourself based on the research I present. All of us are more alike than we are different. And this is true even for those of us who have spent most of our lives being made to feel different from everyone else. We’re all human, and a lot of our experiences are shared. So even if the research in the following pages doesn’t perfectly describe you, please know there is a place for you in its results. Research suggests that the mating psychology of gay and transgendered women isn’t all that different from that of their heterosexual cisgendered peers. And in cases where you think that meaningful differences may have been overlooked by the research establishment, push for better science. Your story matters. I hope you are able to see parts of your own story in the pages of this book.

			To all of you, I write this book to put you in a position of power. To arm you with the results of the latest science on the pill so that you can make an informed decision about what you want to do and who you want to be. Although the science is still new and there is a lot to be learned, it is unacceptable for you to stay in the dark any longer. We know too much for you to know so little.

			Now let’s get started. We have a lot to talk about.

		

	
		
			
				PART I—

				YOU ARE BIOLOGY
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			CHAPTER 1: WHAT IS A WOMAN?

			Although there are a whole bunch of different ways that a person could answer a question like this one (we could talk about gender identity or social roles or any of the other numerous forces that make you who you are), we’re going to look at what evolutionary biology has to say about it. Because it turns out that we can learn a lot about women by understanding the things that our brains were designed to do.

			You see, each one of us is the result of an unbroken chain of successful survival and reproduction that has gone on now—uninterrupted—for millions of years. If even one of your ancestors had failed to survive long enough to reproduce, or simply failed to reproduce, you wouldn’t be here.

			This is a pretty remarkable thing to think about.

			As women, we have inherited from our successful female ancestors traits that allowed them—generation after generation, and without pause—to make good decisions about everything ranging from whether to approach a snake (no!) to whether to have a clandestine love affair with the hot guy from a neighboring tribe (maybe!). Traits that promote successful survival and reproduction get passed down from one generation to the next. Traits that don’t promote survival and reproduction don’t. It’s that simple. This process of inheritance is called natural selection. And it turns out to be a very powerful explanatory tool when it comes to understanding what it means to be a woman and to have a female brain.

			YOU ARE YOUR GAMETES

			To understand what it means to be a woman and to have a woman’s brain, we first need to define what it means to be female. And in the eyes of evolutionary biology, this is something that’s defined by the size of your gametes (a.k.a. your sex cells). If you have a limited supply of large, calorically expensive gametes, you are a female and we call your sex cells “eggs.” If you have an unlimited supply of small, metabolically inexpensive gametes, you are a male and we call your sex cells “sperm.” And although this designation may sound overly simplistic (and potentially even a little crass), it’s at the very heart of almost all reliably occurring sex differences observed in creatures great and small, including human beings.

			And it’s actually incredibly fascinating stuff.

			For instance, being the sex with the larger, more expensive sex cells means that women—before they even meet the future fathers of their children—have already invested more in any babies that they may have than their future baby-daddies-to-be have. And in humans (and many other species), this investment asymmetry only grows larger once an egg gets fertilized. We are mammals, after all. And for female mammals, reproduction is costly. So having larger sex cells oftentimes means setting the stage for costly reproduction.

			And costly it is. Women hoping to reproduce have to be willing to share their bodies with another human being for nine months. This is no small request. It’s energetically costly. It’s uncomfortable. And it’s a logistical nightmare for a woman’s immune and circulatory systems. Further, despite the wonder that is modern medicine, complications from pregnancy and childbirth continue to kill several hundred women around the world daily.

			But there’s more!

			You see, there’s also lactation. And even though this activity is no longer required for successful reproduction to occur, it was something of a nonnegotiable in our evolutionary past. Women had to lactate to feed their infants, and lactation is also pretty costly. In addition to requiring women to secure an additional six hundred or so calories each day to offset the metabolic expense of milk production, it is also time consuming and would have made things like food acquisition difficult for ancestral women. Although I have never personally attempted to forage for food while having a suckling infant stuck to my chest, I can’t imagine that it would exactly help.

			The takeaway here? Women’s minimum level of investment in reproduction is much greater than men’s. Much. And this means that women—over the course of our evolutionary history—have been confronted with a number of adaptive challenges that are specific to being the internally gestating, greater-investing sex. Ultimately, this is why men and women are different. Evolution by selection has shaped women’s and men’s psychology differently because sometimes the types of traits that best promote survival and reproduction differ, depending on whether they are present in a male or female body. Similar evolutionary challenges create similar brains. Different evolutionary challenges create different brains.

			To illustrate this point, I want you to consider the prospect of having sex with a stranger. And I want you to consider this from the vantage point of someone living during the time of our ancient ancestors. Imagine living on the African savanna without all the luxuries of modern living, including birth control.

			First, let’s imagine this scenario as a man.

			This scenario (keeping in mind men’s inexpensive gametes and low minimum investment in reproduction) is a pretty sweet deal. Even if the stranger isn’t all that good-looking or fun to be around, if she’s interested in sex and nothing more, the costs are very low for men if they wish to oblige. In fact, this type of sexual scenario is actually a pretty big “get” in terms of being an opportunity to pass down genes at almost no cost. This is precisely the type of trait that selection tends to favor. Traits that promote gene transmission get passed down to children, who then possess those traits. And then they pass them on to their children, who pass them on to theirs. And when this process of inheriting traits that promote reproduction goes on for millions of years, you can expect that the trait will begin to characterize the species (or at least one sex in that species). Modern men’s mating psychology should be characterized by a penchant for sexual opportunism, because their ancestors would have passed down more copies of their genes than their more sexually restricted contemporaries.

			But what about women? With our rare, expensive gametes and minimum nine-month investments, how should we respond?

			Not like men, that’s for sure.

			To start with, because a woman’s own body is the limiting factor in terms of her ability to reproduce, women can’t increase access to gene-transmission opportunities simply by finding new partners. No matter how many men a woman has sex with over the course of a week, she can produce only—at most—a single pregnancy. For this reason, women who desire sexual novelty, per se, in their choice of partners won’t pass down more copies of their genes than women who prefer to take a one-partner-at-a-time approach to mating. This isn’t to say that there aren’t benefits to be gained by women from short-term mating. There are (and I’ll tell you about some of them in chapter 3). It just means that increasing access to reproductive opportunities is not among them. A woman’s opportunities for reproduction are limited to the number of children her own body can produce and not by her access to men.

			So, casual sex hasn’t been as beneficial to women’s reproductive output as it has been to men’s. This alone would be enough to prevent selection from favoring sexual opportunism in women. However, in this case, the fate of this trait as an evolutionary nonstarter has been further ensured by the fact that it has also been historically very costly for women. And this is, again, because of the whole pregnancy thing.

			Although women nowadays can pretty much have it all—careers, relationships, casual sex without pregnancy—our female ancestors weren’t quite so lucky. When they were having sex, there was always the chance that the sex that they were having was going to result in a pregnancy. And this is a bfd,* since the children of single mothers, historically, haven’t fared very well. These children are more likely to die from every recordable cause of mortality than are children whose dads stick around to help provide food, care, and protection. Although contemporary laws, contraception methods, and social programs for children and their mothers have helped close these gaps somewhat for contemporary women, we’ve inherited our mating psychology from women who didn’t have these options.

			Given these differences, we should expect to find that women are coyer and less sexually opportunistic than men. We should also find that women tend to prefer a more prolonged courtship period than do men and are less interested in sexual novelty for novelty’s sake than are men.

			And you know what? That’s exactly what the research finds.

			Most women are less sexually opportunistic than most men. Hundreds of studies have now found this to be true. For example, in one of the most-talked-about experiments of its kind, researchers had attractive male and female actors take turns standing in a quad on a college campus in Florida. They were then instructed by the researchers to approach random members of the opposite sex and say in a casual tone, “I’ve been noticing you around campus. I find you very attractive.” The experimenter would then follow this with one of three requests (randomly assigned across encounters): “Would you go out with me tonight?” “Would you come over to my apartment tonight?” or (the not very subtle) “Would you go to bed with me tonight?”

			You can see the results below.

			Fifty percent of both men and women agreed to the date.

			After that, though, things differed pretty dramatically depending on whether the request was being made to someone who had a male or a female brain.

			For women, fewer than 10 percent agreed to go back to the man’s apartment. And none of the women agreed to sex. Not one.
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			Men’s and women’s responses to opposite-sex strangers asking if they would like to (a) go on a date, (b) go back to the stranger’s apartment, or (c) have sex with them.

			At this point, you might be thinking to yourself, “Of course no one said yes to sex. Who would do that? Only a total lunatic would request sex from a stranger, so—of course—no one would say yes to such a bizarre, apropos-of-nothing sexual invitation.”

			Except 80 percent of men did.*

			Bizarre or not bizarre, men weren’t about to look a sex-bearing gift horse in the mouth. Most men are more sexually opportunistic than most women because sex has historically been very costly for women and far less costly for men. In fact, for men, it has come with the possibility of being able to transmit genes into the next generation without too many follow-up costs. Being a female means that sex is costly, and our psychology reflects those costs. Our psychology has been shaped by the myriad female-specific adaptive challenges that come along with being the sex who is obligated to invest more.

			Now, before we break into a hymn of the oppressed, it’s worth noting that a number of unique adaptive challenges also come along with being male. Take, for example, the issue of paternity uncertainty.

			Women, being the internal gestators of offspring that they are, always know that any child they have is theirs. Like, theirs, theirs. This means that—over the long span of evolutionary time—women would have always benefited from investing heavily in their children. After all, such an investment would help promote the ultimate success of her genes, since she is certain that every child she has is a bona fide genetic relative. This certainty in relatedness between a mother and her children has made heavy parental investment a no-brainer for women. This is why we invest so heavily in our children, even if they show no overt indicators of being one of our relatives.

			For men, it’s a little more complicated. Since they aren’t the ones who gestate babies, they can’t know for certain that any child they have is theirs (or “theirs,” as the case may be). This poses an adaptive challenge to them that women don’t have to confront when making choices about parental investment. This is known as the problem of paternity uncertainty. And even though you might think it’s not a real problem that men have to worry about, a recent meta-analysis (which is a study of other studies—sort of a super-study) tells us otherwise. Although the average rate of non-paternity (which is what we call it when men think that they’re the father of a child that actually isn’t theirs) for men who report feeling highly certain about being the biological fathers of their children is somewhere between 2 and 4 percent, for men who feel relatively less certain about their relatedness to their children, the rate is closer to 30 percent.

			Ouch.

			Because of this, men tend to be more discriminating than women in terms of how much they invest in their kids, investing more in those whom they feel are more certainly theirs and less in those for whom relatedness is more dubious. For example, in one study, researchers had external judges evaluate the facial resemblance of children to each of their parents. They also had the parents rate their perceived similarity to their child and report their psychological and emotional closeness to their children.

			What they found was that mothers’ facial resemblance to their children did not predict their emotional closeness to their children at all (see the bars on the right of the figure opposite). For the dads? As you can see from the bars on the left, it mattered. A lot. Dads who report feeling the most emotional closeness with their children tend to resemble their children more than those who report low emotional closeness to their children. Several studies have now demonstrated that men’s parenting psychology is highly sensitive to cues bearing on the likelihood that their children are genetically related to them. Women’s parenting psychology, on the other hand, is not. Men and women have each confronted some survival and reproductive challenges that are unique to their biological sex, and their brains are different from one another as a result.

			
				
					[image: ]
				

				
					Facial resemblance was measured by quantifying the proportion of correct parent-child matches made by a sample of outside evaluators. Women’s facial resemblance to their children has no impact on their emotional closeness to their children. Men’s facial resemblance does.

				
			
			NOTHING IN WOMEN MAKES SENSE EXCEPT IN THE LIGHT OF EVOLUTION

			Now, I must point out that research like this describes patterns that are observed across large samples of men and women. It might not necessarily describe you. It also doesn’t imply that casual sex is some sort of an evolutionary aberration for women. This is far from the truth. In fact, much of the research in my own lab has focused on the various contexts that promote sexual opportunism and sexual risk-taking in women.* Instead, this is all simply to say that women’s psychology is different from men’s in some ways—on average—because the demands of childbearing and child care have made it necessary for our female ancestors to solve some adaptive problems that didn’t need to be solved by men. The way that we respond to men, children, snakes, spiders, mating opportunities, chocolate cake, and the face of our best friend each reflect solutions to adaptive challenges that confronted our ancestors. And in cases where the survival and reproductive challenges confronted by men and women have been the same, our brains are the same. And in cases where the survival and reproductive challenges confronted by men and women have differed (usually because of the differences in the size of our sex cells), our brains differ. Men have inherited traits that helped promote survival and reproduction when found in male bodies. Women have inherited traits that helped promote survival and reproduction when found in female bodies.

			All of this means that we can learn a lot about what it means to be a woman by understanding the survival and reproductive challenges that our female ancestors had to solve to get us where we are today. And the nature of these challenges is influenced in key ways by our reproductive biology. Whether we like it or not, our brains have been built by the process of evolution by natural selection to be different from men’s brains because we have babies and men don’t. And although it might be more convenient to dismiss this difference than to embrace it, it has a cascading impact on numerous aspects of our psychology, including those that govern mating, parenting, food intake, our relationships with relatives, our relationships with non-relatives, our willingness to escalate in competitions, and whether we’re likely to behave aggressively when provoked. Being a woman means having a brain that sees sex as very consequential and trying to outearn our peers as less so. It means being more discriminating about sex partners but less physically aggressive. It means having more autoimmune disease but less hypertension. You have inherited the traits that make you the person you are today because countless generations of women before you were able to successfully survive and reproduce. And they did so without pause or misstep. To be a woman is to be an evolutionary success story. Each of us has in us the inherited wisdom of our female ancestors. It’s in our bodies, it’s in our brains, and it’s in our hormones.

			WHY YOU SHOULD BE OKAY WITH THIS AS A FEMINIST

			At this point, I know that some of you might be bristling in response to my attempt to reduce you to your uterus. I can appreciate your objections if this is the perception you have. I happen to have both a uterus and an advanced degree, and I think that the latter is far more interesting and meaningful in terms of making me who I am than the former. There’s a lot more to me than my uterus, and I’ll bet that there’s a lot more to you than yours, too.

			The good news is that this perception couldn’t be further from the truth.

			Sure, you are biology. And your uterus and greater minimum levels of required parental investment are all part of that. But you can choose to do with that biology whatever the hell you want. You’re a woman, after all. And one with millions of years of inherited wisdom on your shoulders. And knowing how you work can only help you make better, smarter decisions about how to get where you want to be. And if that’s not a pro-woman, feminist position, I don’t know what is.

			Acknowledging that men and women are different from each other and understanding that these differences, ultimately, can get boiled down to differences in the minimum amount of investment required for reproduction does not (I repeat, does not) imply that (a) all women should have children, (b) all women want to have children, or (c) any other offensive idea that includes some combination of these two “rules.” Women are different from men because of differences in our reproductive biology, but that doesn’t mean that all women will make the same choices our ancestors did.

			We don’t have to.

			We have birth control.

			And when you think about it, isn’t the “pure socialization” explanation for our differences from men far worse for women than the biological explanations that I am asking you to consider? I can’t think of many things that trivialize women’s femaleness more than the idea that we’re different from men because we have mindlessly adopted the cultural mores and social norms thrust on us by society, the media, and our well-meaning but old-fashioned parents. I am not sure how this perspective on sex differences can get the stamp of approval from feminism when it puts women in a much more submissive position than does the biological perspective. The “women as a cultural construction” perspective describes women as passive receptacle of social roles imposed on us by men. The evolutionary biological perspective describes women as being the benefactors of millions of years of inherited wisdom from our female ancestors.

			How is the former position better or more empowering to women than the latter?

			Anyone who tells you that biology is inconsistent with feminism doesn’t know what they are talking about. To make informed choices about your body and about your health, you need to become an expert in YOU and the biological processes that go on in your body. And this means understanding why we have been designed by evolution by selection to have the brains we have and the hormones we have. We can’t fully understand our minds, brains, and behaviors unless we understand the processes that designed us. To bastardize my favorite quote of all time by the evolutionary biologist Theodosius Dobzhansky (“Nothing in biology makes sense except in the light of evolution”): Nothing about women makes sense except in the light of evolution. And if you don’t believe me now, I think that this next story might do the trick. It’s the story about your period. And it is a story that’s so wild that it deserves its own subhead.

			THE WILD STORY OF YOUR PERIOD

			Before I get to the good stuff, let me give you a little reminder about what your period is. Your period is the shedding of the endometrial lining that your body builds up each month in preparation for pregnancy. The endometrium is where the fertilized egg implants itself. When no egg is fertilized, the lining of the endometrium is broken down and exits the body in the monthly nuisance that is having your period.

			Now, it might seem like the monthly shedding of a built-up endometrial lining is just a by-product of being a mammal. Mammals internally gestate, which means that they have wombs, which means that it would be totally reasonable to assume that all mammals build up an endometrial lining that is shed each month when conception doesn’t occur.

			The thing is, they don’t.

			The overwhelming majority of mammalian females out there don’t menstruate. Only a small handful of species do, which tells us that having a period is not a necessary evil that comes along with internal gestation.

			So, why do we have a period?

			Well, one possibility considered by scientists is that it is just “one of those things” that natural selection has maintained simply because it popped up as a side effect of some other trait and wasn’t costly enough to be selected against. Although this might be possible, it’s not very plausible. Menstruation is not uncostly.

			First, there are the metabolic costs. Nothing in life—not even an unused endometrial lining—is free. Using bodily resources to build up a new endometrium each month takes energy that could be used for other building projects in the body, like cell repair, neurogenesis, immune function, and other stuff that our body might want or need. This is why most other internal-gestating females simply reabsorb their endometrial lining. This type of bodily recycling program minimizes the expense of creating a new endometrial lining each month.

			But we don’t do that. We shed them. And this is sort of a weird thing to do, since it’s really wasteful to shed all those cells every time an egg doesn’t implant itself.* Although metabolic costs aren’t a big deal in our modern, food-rich environment (in fact, many of us might welcome some extra metabolic costs from time to time), for the majority of our evolutionary history, they were. Because our species has spent most of its time living off the land, so to speak, our bodies are optimized to survive in environments where access to food was less certain and less available than it is currently. This means we have been designed by selection to be metabolically thrifty, making the wasteful shedding of the endometrium something that needs to be explained.

			And if this weren’t costly enough, there’s the mess of it all. Blood is messy and it makes you a beacon to predators. It doesn’t take a degree in biology to recognize that attracting predators isn’t exactly positive when it comes to promoting a woman’s survival or reproductive success. And let’s not forget to mention that women often feel pretty crappy during their periods. Menstrual symptoms cause more than one hundred million lost work hours annually for U.S. women. And for some, these cramps are so debilitating that they aren’t able to do much beyond curse Mother Nature and reach for the Advil (which didn’t exist in our evolutionary past, meaning that our poor female ancestors had it even worse than we do).

			So is menstruation really cost-free? I would say no.

			Which brings us back to where we started. Women have periods and most other mammals don’t. And periods are costly in lots of different ways that have consequences for survival and (ultimately) reproductive success.

			So why do we have them?

			It turns out that the answer is a little macabre but super-interesting.

			To start with, let me tell you that everything you think you know about pregnancy is probably wrong. Well, not everything. But some of the things are. In particular, your beliefs about pregnancy as being a beautiful, loving, altruistic exchange between a mother and her developing embryo. That part is all wrong. Although pregnancy may look sweet, blissful, altruistic, and loving on the outside, a mother’s womb is actually a battleground where wars are waged between a mother’s best evolutionary interests and those of a fertilized egg.

			You see, a mother and a fertilized egg don’t have completely overlapping interests when it comes to implantation. Although women have 50 percent of their genes in common with any embryo that’s inside their bodies, they have 100 percent of their genes in common with themselves. This last part might sound like one of the stupidest things you’ve ever heard, but it’s actually really profound. Mothers—because they are twice as related to themselves as they are to any fertilized egg that tries to implant—don’t always see eye to eye with that fertilized egg about whether he or she is worth the requisite nine-month investment that follows implantation. Given the substantial time and resource investment involved in pregnancy, mothers shouldn’t be willing to tie up their reproductive resources in developing a fertilized egg that doesn’t have a good chance at surviving into adulthood. Women’s bodies should therefore be discriminating about which fertilized eggs they invest in and which they do not.*

			Now, this sort of choosiness is obviously not an ideal situation for a fertilized egg (particularly if it has some funky mutations that make it unlikely to survive into adulthood). In the eyes of the fertilized egg (which is twice as related to itself as it is to the mom), it should be granted the opportunity to try to make it in the world, regardless of whether survival might be a long shot. After all, this is its one chance at life. And we are programmed for survival. Because of this, the fertilized egg should be willing to give up without a fight only if the cost to the mom would be so great that it would make her significantly less able to reproduce in the future (which is also good for the fertilized egg, since the fertilized egg will share 50 percent of its genes with his or her future brothers and sisters). Barring such extreme cases, though, the fertilized egg should try pretty much any trick that it might have up its sleeve to take up residence in the mom’s uterus and tap into her bloodstream so that it can begin to grow.

			So what the hell does this have to do with the endometrium, you ask?

			Everything.

			Although many of us think of the endometrial lining as being this warm, snuggly blanket that lovingly embraces a fertilized egg, that’s totally not at all how it works. The endometrium is actually a perilous testing ground for a fertilized egg, and it prevents rather than encourages implantation. The cells of the human endometrium create a cell-packed, fortress-like wall on the inside of the uterus that the fertilized egg must burrow through if it hopes to implant and find a blood source to provide it with the energy it needs to grow. And rather than shepherding the egg through the implantation process, its densely packed cells make it more challenging for the fertilized egg to tap into mom’s blood supply there than almost anywhere else in the body. How do we know that? Well, scientists have tried to implant mouse embryos in a bunch of other locations on the body, expecting them to wither away and die since they were deprived of the endometrial lining to nourish and sustain them. Much to their surprise, what they found was exactly the opposite. Not only did these embryos not die; they flourished. These little despots mercilessly burrowed their way through the tissues wherever they were implanted, destroying everything in their wake as they rummaged around for arteries to tap into to fuel their continued growth and expansion. The endometrium is actually one of the hardest places to grow an embryo, since the environment is downright inhospitable to a newly fertilized egg.

			So much for that loving embrace.

			Now, there are good evolutionary reasons for this. At least as far as the would-be mom is concerned. First off, this challenging environment provides a first test of viability for the fertilized egg. If the fertilized egg doesn’t have the moxie required to burrow its way through this fortress, it might not have what it takes to survive in the real world. Those that aren’t able to make this first round of cuts don’t implant, and the mom never even knows that there was a fertilized egg there to begin with. Mom sheds her endometrium so that this likely unviable fertilized egg doesn’t try to stick around and implant itself without having first gained mom’s seal of approval. Approximately 32 percent of fertilized eggs are believed to meet this fate.

			For those that manage to burrow their way through this inhospitable landscape, a second round of screening occurs, based on the amount of human chorionic gonadotropin, or hCG, released. The hormone hCG is released by an implanted embryo to prevent the mom’s body from triggering the biological cascade that initiates menstruation.* Healthier embryos produce more hCG, and less healthy embryos produce less hCG. So if an embryo isn’t producing enough hCG to pass mom’s standards for investment (which itself varies depending on how favorable conditions are for reproduction), mom’s body will cut her losses by triggering the biological cascade that causes the shedding of the endometrial lining, embryo and all. An additional 24 percent of fertilized eggs are believed to meet this fate. The tissues of the endometrium protect the mom from having her circulatory system tapped into by embryos that she hasn’t yet decided to accept. And with around half the fertilized eggs not making the cut before most women even know they are pregnant, this is a mechanism that gets put to use more frequently than you might guess.

			Humans have periods because shedding the endometrial lining allows women to be choosy about investment in pregnancy. And the reason we do this and most other species don’t is that the costs of investing in the wrong pregnancy are higher for human females than for those of other species. In addition to having much larger upfront costs than required of females of most species (nine months of pregnancy is nothing to sneeze at), childbirth is much more dangerous for human females than for females of other species. The unfortunate combination of women’s narrow hips and babies’ giant heads makes birth a tricky endeavor. Women’s bodies are smart to be choosy about pregnancy. And the shedding of the endometrial lining is part of this wisdom.*

			Understanding women requires understanding the biological principles that make us who we are. And understanding how we work gives us more power and more control over our lives, not less. And it helps lay the groundwork for understanding how something so small and seemingly unimportant as women’s sex hormones can affect everything about who a woman is. Reproduction is the engine that drives the process of evolution by selection. This means that everything about us is built on a foundation of gene transmission. Even things you’d never guess had anything to do with sex or reproduction—like the functioning of your stress response and immune system, as well as your appetite and interest in trying new things—exist in their current form because they helped optimize gene transmission. This means that sex—and your sex hormones—are a core part of who you are.
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			CHAPTER 2: YOU ARE YOUR HORMONES

			Your hormones are about as misunderstood a group of chemical signals as you’ll ever meet in your life. The way that hormones influence women’s psychology and behavior is something that has been simultaneously trivialized, mischaracterized, and bastardized by people who—most of the time—have no idea what they’re talking about. So I’m going to tell you about what your hormones are and what they do so that you can forget about all those misconceptions and learn to appreciate all the amazing things these misunderstood messengers do to make you, you.

			Before we get too deeply into this, though, I want to ask you to take a few moments to try to wrap your head around the idea that you are a biological entity. And not just in a “you have inherited the psychological wisdom of your successful female ancestors” evolutionary-big-picture kind of way, but also in a “your mind is a product of the goings-on in your brain”* gears-and-sprockets kind of way. This is harder than you might think, because the human mind has a really hard time believing that it is the product of what the physical brain is doing. Even people who study the brain for a living have a hard time holding that thought in their heads for very long. My own brain conveniently forgets this little autobiographical detail the moment I stop forcing myself to think about it. It’s so fundamentally at odds with what it feels like to be a living, breathing person, with a social life and restaurant preferences, that our brain has a hard time believing it to be true. But it is. Biology is at the heart of everything that we do, that we feel, and that we are.

			Even reading this book is the result of biological activities going on in your brain right now. The words on this page and the ideas that I am asking you to entertain are causing your brain cells to add new connections and prune away others. And if I hooked you up to a super-duper, finely tuned brain scanner (the likes of which has yet to be invented, but hope springs eternal), we would see that your brain has physically changed in response to learning about itself. The experience of being you is a biological phenomenon created by the activities of physical structures in the body.

			And this is true of every little quirky detail about ourselves that makes us feel like us. Our personality. Our likes and dislikes. Our emotions and capacity to experience love. Every piece of information you have ever learned and every ridiculous, random thought you have ever entertained owes itself to electrical and chemical signals being released and transduced in your brain. If I were to ask you—right now—to imagine yourself doing the hokey-pokey with a trained chimpanzee at a birthday party for Justin Bieber, your brain would instantly pull from all the neural circuitry that you have dedicated to childhood party games, old-world primates, and teenage heartthrobs to create a mental picture of man and ape coming together to put their right foot in, their right foot out, their right foot in, and so on. And although I’ll bet that you’ve never even considered the possibility that you had any neural circuitry dedicated to any of these things, if you can think about them, you do.

			You are utterly, heartbreakingly biological.

			While this detail is something that we tend to forget with amazing ease, it’s critical when it comes to thinking clearly about the pill. This is because, when it comes down to what makes you, you, the two things that matter most are (1) your nervous system (and its chemical messengers, the neurotransmitters) and (2) your endocrine system (and its chemical messengers, the hormones). Although most people are quick to acknowledge the role of their nervous system in making them who they are (the brain is part of the nervous system, after all), they tend to downplay the role of their hormones. There’s a tendency to externalize them and think of them as something that happens to us (as if our essence is a hormone-free version of ourselves)* instead of being part of who we are. But, just like our neurotransmitters and the synaptic firing patterns in our brain, hormones are a key part of what creates the experience of feeling like ourselves. And this means that something like the pill—which changes a woman’s sex hormone profile—can change the person a woman has come to think of as being her self.

			HORMONES 101

			So let’s start with the basics and talk about what hormones are. Hormones are signaling molecules that get synthesized in one part of your body and are then released into the bloodstream and picked up by any cells in the body that have matching hormone receptors. Because they are diffused in the bloodstream, hormones can travel great distances, reaching receptor sites that are far away from wherever they’re made.* This sort of diffuse release system allows them to act on lots of different body systems at once, making them an efficient means of communicating messages that need to be heard by lots of different parts of the body at the same time. They’re a little like a loudspeaker that way. They broadcast instructions for lots of different cells in the body to hear, and those cells in the body that are supposed to listen (those that have receptors for those hormones) do what they’re supposed to do as a result of the message.

			The primary job of hormones is to keep all our bodily systems on the same page about what the body should be doing at any given moment in time. Although this is something that most of us take for granted, imagine for a moment how much of a mess you’d be in if half your body thought it was preparing for sleep while the other half thought it was running from a bear. Worse yet, imagine that this was all going on when you were actually getting ready to have sex. It would be a total disaster. Without hormones broadcasting instructions to help keep our bodies functioning in an integrated and coordinated manner, we would soon succumb to death by physiological cacophony. And if you think I’m just being dramatic, here is a non-exhaustive list of some of the activities our hormones have been coordinating lately: digestion, metabolism, sensory perception, sleep, respiration, lactation, stress, growth, development, sex, childbirth, menstrual cycle, mood, and anything that you’ve ever done in a bathroom with the door closed. Although we tend to recognize the actions of our hormones only when something’s gone awry (a misbehaving thyroid or an ill-timed pimple), they’re essential for survival.

			And you thought you were underappreciated.

			Your hormones coordinate pretty much everything that your body does. And it’s not just the stuff that happens from the neck down. Your hormones also coordinate the activities that go on in the brain. Although it might seem a little bass-ackward that the brain uses hormones to influence its own activities, this sort of biological hack job is the type of thing that evolution by selection specializes in: solutions to problems that are cobbled together based on hardware that already exists.

			You can think about the relationship between the body, the brain, and the hormones as being kind of like the relationship between an airplane (body), a pilot (brain), and computerized flight-plan software (hormones). If the pilot wants to go to Rome, she’ll run the plane’s Rome software. If she’d like to go to Paris, she will run the Paris software. And so on. Each software program lets each of the plane’s parts (e.g., the wing flaps, the rudder, etc.), as well as the pilot herself, know what to do to get the plane headed in the right direction. The Rome software gets the pilot and the plane working together to make it to Rome. The Paris software gets the pilot and plane working together to make it to Paris. Hormones tell the body and brain what software is being run so that everyone is on the same page about what they should be doing and where they should be heading.

			Even if it ends up being Cleveland.*

			And these instructions aren’t just for little tweaks and minor modifications. The impact of hormones on the version of ourselves that our body creates is sometimes huge. To give you an example of this, I’m going to tell you about a crazy species of fish that has three genders. And I am doing this both because it illustrates how fundamentally different we can be under the influence of different sets of hormones and because it’s too cool not to share.

			THE FISH WITH THREE GENDERS

			Although it might seem odd to talk about fish in a book about the birth control pill, this
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