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For those who have struggled with loneliness,
and for everyone who showed them the way out.









“No Big Words” Clause


It always bothers me when people use big words for no reason.


Simpler terms almost always get the job done better. Why “utilize” or “employ” big words when we can just use smaller ones? Sure, it might feel good to “exhibit” that you “wield” a “capacious” vocabulary, but you can still be a good writer with basic language. Big words tend to “obfuscate”—I mean cloud—the meaning of ideas. Sometimes they help make a point, but they can also box out readers.


Something similar happens in science. Scientific jargon has blurred the meaning of academic papers, preventing the public from following along. We must be better at communicating. Instead of assuming readers know what a presynaptic vesicle is, we can simply call it “a little pouch of neurotransmitters” and be on our merry way. Finding the simple way to explain things is far more constructive than packing sentences with jargon and hoping for the best. If scientists want to make a difference in the world, we must leave the gates open. In this book, you’re all invited in. Don’t get me wrong, we’ll cover tons of serious neuroscience, but it will be written for all audiences to appreciate. Just as doctors take the Hippocratic oath to do no harm, I am taking the oath to use no jargon.


With that said, some jargon is inevitable. Certain terms just need to be used. There’s no other way to say GABA (short for gamma-aminobutyric acid) than by saying GABA. But terminology can always be explained. As I wrote this book, I found myself using some scientific terms, so to make sure that nobody is left behind, I’ve written an appendix, which can be found on my website (benrein.com/book). In the appendix, I explain what several terms really mean and sometimes provide added topical commentary. If you see a plus sign on a word like this,+ it means there’s something in the appendix about it. I hope to see you there.









Introduction


Three Hard Truths About Our Social Lives


“HELLO?”


Picture this: It’s four p.m. on a Thursday, and you’re hunched over a computer feeling stressed and anxious. This week has been a nightmare; you’re working overtime on a huge project that totally sucks, and the deadline is coming up fast. With your stress mounting, you find it harder and harder to focus. You can’t wait for this project to be over, but it’s hard to imagine how you’ll get through it.


Feeling depleted, you lean back in your chair and close your eyes, taking a breath. Your body is begging you for rest, but you convince yourself that if you just work for a few more hours tonight, you’ll feel better tomorrow. You lean forward, refocusing your weary eyes on the screen. It feels wrong to go against your gut, but do you really have another choice?


As you reach this decision, your phone starts to buzz and light up on your desk. To your surprise, it’s an incoming call from an old friend you haven’t spoken to in years. What the heck could this be about? You glance back and forth between your phone and your computer, juggling the decision. Do you keep banging away at the project or take the call? For a moment, really try to put yourself in this position, and be honest: Would you pick up the phone?


It’s a tricky situation. On the one hand, you desperately want to get through this project. A distraction could be catastrophic. On the other hand, you’re curious why they’re calling. Maybe it’s good news? Or . . . what if it’s bad news? Are they just going to ask a favor? What if the conversation is awkward and you have to wiggle your way out?


Despite these concerns, something tells you to pick up the phone. The impulse takes over, and you answer the call.


“Hello?”


“Hey!”


What follows is a surprisingly fruitful and satisfying conversation. There’s no favor to be asked, no bad news to be shared, and no awkwardness to the exchange. Your old friend was simply thinking of you and wanted to check in. Together, you reminisce on familiar memories, laughing and sharing stories from the past. Before long, you have turned away from your computer and are engaged fully in the call, pouring your attention into the voice on the other end. After nearly an hour, you say your goodbyes and promise to call again soon. You really mean it.


Returning to your computer, you feel unexpectedly renewed and energized. Your mind is clear and you’re ready to take on the project, which suddenly doesn’t seem so overwhelming or daunting. You work comfortably for another hour or two, making far more progress than you’d expected.


*


We’ve all experienced something like this, right? Sometimes a good conversation is the perfect remedy for a sour mood, especially after you’ve gone a few days without a satisfying interaction. This is more than just a relatable anecdote; it’s supported by science. Studies show that people tend to leave conversations in a better mood and with less stress. These effects can compound over the long term: People who have more frequent interactions report greater well-being, while those with unmet social needs score lower.


Yes, interactions are natural mood-boosters, but that’s not all they can do for us. People who interact more are also at lower risk for dementia, heart failure, diabetes, depression, and anxiety. The support we get from our social systems has been shown to reduce vulnerability to stress and to increase pain tolerance. On the other hand, social isolation is one of the strongest known predictors of suicide. Clearly our social lives have a strong hand in shaping our health and well-being.


But that’s not all. Research suggests that our social lives might also shape our lifespan. It may sound ludicrous, but whether you tend to answer that call or let it buzz to your voicemail could influence the amount of time you have on Earth. One study tracked over three hundred thousand people for 7.5 years on average, during which some of the subjects naturally passed away. Remarkably, it was found that people who had weaker social relationships were 50 percent more likely to die during the study. To put that into perspective, that makes being isolated roughly twice as bad for you as being obese, and four times as bad as living in a highly polluted area.


Now, rewinding to our phone-call dilemma, were you thinking about your health while deciding whether to answer? Probably not, which would be entirely normal. We just don’t think about our social lives like this . . . but we should. As a neuroscientist studying the biology of social behavior, I believe that interpersonal connections are just as important as other pillars of health like exercise, sleep, and nutrition. However, we fail to prioritize them as such.


This is precisely the challenge we face today. Our world is currently facing a social problem, and the sooner we acknowledge that reality, the sooner we can begin working against it. This brings me to Hard Truth No. 1: We live in a divided world. There are many scapegoats we can point fingers at: an ever-growing surge in social media use, the COVID-19 pandemic, the rise of remote work, political polarization, and countless others. Regardless of who or what is to blame, we must recognize and appreciate that our social lives are receding, and that’s a huge problem.


Luckily, I do think this recognition is happening. I’ve been relieved to see the public conversation around isolation advance over the last few years. We’ve started to notice the headlines and hear the podcasts about our social problem. The best part is, there is an extremely obvious and simple solution: Socialize more! But have we really acted on this message? Has anything changed? Personally, I’ve seen very little in the way of community-building and coming together, only the continued presence of division forking our society. Why aren’t we doing enough to fix this? One guess is that we’re not fully appreciating the consequences of not interacting, so I’m here to bear some sour news that you probably don’t want to hear. We must take this issue seriously. That’s because of Hard Truth No. 2: Division is the enemy of brain health.


The human brain has been shaped through evolution to reward us for connection and punish us for isolation. As a result, we have so much to gain from socializing, and arguably even more to lose without it. We all know that we should really answer the phone more and make time for friends and family, but we’re seemingly not motivated enough to do something about it. I believe that part of the reason we’ve failed to act is because the current discussion around isolation is incomplete. We’ve heard that interaction is good for us and isolation is bad, but what does that really look like in the brain and body? The articles and podcasts haven’t really incorporated the neuroscience that shows us what’s truly at stake, and there’s a lot to share. Social connection penetrates deep into our inner workings, touching on countless systems within us. When we fail to prioritize connection, our biology can struggle in ways most people don’t realize. I believe that if we truly appreciate what’s at risk, we may be more motivated to act. After all, how can you be motivated to do something if you don’t know why you’re doing it?


Now, there’s one more hard truth to accept, and it will be the most difficult pill to swallow. While we tend to blame external factors like COVID-19 and remote work for our social problem, we must also recognize our own role. Modern humans behave in ways that can cast us into division, but it’s not all our fault. The human brain was shaped in a very different world from the one we inhabit today, and because of that, it doesn’t always do what we would consider the right or the best thing in today’s society. For example, we sometimes argue with strangers on the internet, we tend to empathize less with people who are unlike us, and we underestimate the value of giving compliments. These social pitfalls are obviously unhelpful for building connection, but they’re simply the result of how the brain is wired. As smart and capable as the brain is, it’s not a perfect organ. It has flaws that can get in the way of our connections. This brings up Hard Truth No. 3: The brain has internal shortcomings that can drive us apart.


If we hope to construct a society in which we truly choose and prioritize connection, I believe we must identify these barriers and address them head-on. Throughout this book, we will outline numerous bizarre things the brain does that can lead to division, explore why these pitfalls are built into our minds, and discuss what we can do about them. My goal is that by shining our headlights on these potholes in our social brains, we might be able to swerve and avoid them through thoughtful and deliberate action.


In today’s world, every person on Earth shares a common enemy: division. Humanity is quietly at war with an opponent that threatens our brain health and the future of our species. There’s only one way to defeat this opponent, and it’s incredibly simple: by coming together. This book will pull back the curtain on mountains of neuroscience research to help you understand the true nature of this battle. Together, we will ask: What, on a biological level, do interactions offer for the brain? What happens when we spend time with others, or when we’re left alone for too long? Does interacting with people online do anything for the brain? Does hanging out with your dog count? And what forces are lurking insidiously beneath the surface, tinkering with our brains to sabotage our connections? At times you will be shocked and mind-blown by the amazing science we’ll cover. You’ll come to question things you used to believe, and I hope you’ll find wonder in the incredible systems that operate within us.


Most important of all, if I do my job well enough, I hope you will be motivated to join hands with your fellow humans and join the fight against our common enemy.


*


I’ve been fascinated by social interactions since I was a child. I distinctly remember looking around my elementary school cafeteria and being captivated by the many tables of kids eating lunch around me. Some tables were quiet, occupied by the timidest of students, who sat in groups only because it was the appropriate thing to do. They would read books or stare down at their sandwiches to avoid conversation, and when the scarce interactions did occur, they were clumsy and unpleasant. Being one of the kids who read a lot of books, I often found myself seated at these tables. However, I felt socially deprived. I spent my lunch periods looking around and imagining myself sitting with my more animated and popular classmates. Everything was louder and more fun at those tables. It was a completely different social environment . . . one that I desperately wanted to be a part of.


Over several years of people-watching in childhood, I recognized that people have all sorts of different social habits. I started to imagine that sociability exists on a continuum—ranging from the quiet depths of shyness to the extreme outer limits of extroversion. Everyone exists somewhere on this spectrum. Where are you?
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I found myself returning to this idea over and over as I grew older, wanting to understand why we’re all so different. Fortunately I did eventually find my way to tables with other extroverts, but I never stopped looking around. I never stopped observing the beautiful variability of social behaviors on display, wondering about the operating systems that make us each unique.


When I got to college, I chose psychology as my major in hopes that maybe one day I could study those social differences. However, something felt off about my education. It felt sort of incomplete, like I was studying the wrong thing. It didn’t excite me in the way I expected. As I progressed through my courses, I slowly realized what it was: I was learning about behavior and why people did things, but I was truly more interested in the brain. Thinking back to my childhood idea of a social continuum, I realized that each student’s unique way of expressing themselves reflected some invisible differences in how their brain was functioning! I became fixated on pinpointing those differences. Why do some students’ brains feel more comfortable at the quiet tables, while others prefer to be interactive? Can we trace these social habits back to specific brain systems? It seemed that I had discovered my true passion in studying the brain, but there was a big problem . . . neuroscience scared the shit out of me.


I was completely intimidated by the subject. Changing my major to neuroscience would mean taking courses like biochemistry, genetics, and molecular biology, and I simply didn’t think I had what it took. Having struggled with self-confidence through my early life, I didn’t believe in myself. So instead of pursuing my dream, I continued studying psychology, hoping it would work out in the end. As much as I feared I was making a mistake, it felt like my only choice. I had a good GPA, and I didn’t want to risk ruining it by switching to neuroscience. With my head down, I sauntered toward a future I wasn’t sure I wanted.


Then, everything changed. Just three semesters before graduation, I experienced a terrifying nightmare that completely altered my life. In the dream I was an adult, with a family and a home. Everything was superficially normal, except I was haunted by an evil force that I couldn’t see, but it controlled my life. If I disobeyed this force, I would begin to shapeshift in horrifying ways: My arms and legs would bend in the wrong directions, my face would swell with fluid until the skin neared its breaking point, and sores would appear all over my skin. It was just as horrible as it sounds. At a pivotal point in the dream, the demonic force summoned me into the basement of my home. While it had always been invisible to me, I suddenly understood that it was about to reveal itself. I felt an incredible, terrible power surrounding me, filling me with dread and awe. My fear was indescribable. Then just as I felt the force overtake me, I awoke.


The sensation I experienced upon waking was equally powerful. I shot up from my creaky twin bed into a silent dark room. It was the middle of the night, but my body was electrified with adrenaline. I lay back down and attempted to gather myself, but I couldn’t shake the sensation of the nightmare. For some reason—of all the thoughts I could have had when I woke up—the one thing I couldn’t stop thinking about was, How the hell did my brain do that? I was amazed that a single organ could both generate such a complex nightmare—complete with vivid landscapes, unpredictable characters, and a compelling storyline—and simultaneously experience this dream, interacting with the characters and making decisions. How was all of this happening inside my brain?


That curiosity was the last straw. I was officially pushed over the edge. It was clear that I could no longer suppress my true desire to study neuroscience. I stayed up all night planning how I would change my academic path. The very next day, I spoke to my academic advisor, joined the student neuroscience club, and started reaching out to neuroscience labs to volunteer. I planned to continue studying social behavior, but now through a neuroscience lens. I hoped that maybe, just maybe, I would one day figure out why some students’ brains prefer to stare down at their sandwiches, while others’ like to play rowdily.


Looking back on my nightmare, I always wondered if that evil “force” was meant to represent my career. Perhaps my subconscious mind intended to warn me that I was heading toward an uncomfortable future, where my career dominated my life. Being in the wrong career, I would have to do things I didn’t want to do and be transformed into a version of myself I don’t identify with. Maybe it was never going to reveal itself to me in the dream after all. Instead, perhaps it was planning to reveal the truth to me in real life, in those moments after I woke up and couldn’t stop thinking about the brain. I also wonder if perhaps the force I nearly met in the dream somehow was my subconscious, coming to scare me into noticing the mistake I was making.


Of course, this story has a happy ending. I went on to do a PhD in neuroscience at SUNY Buffalo, and I did just fine in those scary courses with big long names that I thought I’d fail. After my PhD, I was hired at Stanford University to continue working as a neuroscientist. I’m honored to say that I’ve published over twenty scientific articles examining how the social brain works. My research has explored how our genes shape our social behaviors, how drugs like MDMA enhance empathy, how social motivation can be influenced by environmental pressures, why people treat one another brutally on social media, how interpersonal interventions can prevent suicides, and even how to measure social interactions in mice. I’m proud of my younger self for having the courage to take on a challenge that felt terrifying, but necessary.


Through my service in the field of neuroscience, I’ve learned amazing things about the science of our interactions that I can’t wait to share with you in this book. And if you’re anything like me in that you find neuroscience intimidating, don’t worry. This book is for you. Aside from my work in the lab, I’ve also had the delight of teaching neuroscience on social media, sharing the beauty and mystery of the brain with anyone willing to listen. I’ve challenged myself to develop my science communication skills because I believe that anyone can learn about the brain if the information is presented the right way. We all have one, and we deserve to understand it. I’ve written this book accordingly, so that everyone can access that knowledge.


It’s not breaking news that we have a social problem. I’m sure many books published in the coming years will diagnose just how isolated we’ve become. This is not one of them. This book isn’t just here to tell you things you already know, about how lonely we are and how the modern world is changing. I intend to dive deeper, guiding you through the mysterious biology of the brain and explaining the significance of these changes for our health and well-being. These pages will not merely explain that you need connection but will show you why. We will answer myriad questions about the pink squishy machine in your head that desperately wants company. We’ll cover a tremendous amount of science carried out over several decades across multiple continents. And while you probably haven’t heard of these studies before or read them yourself, they hold the potential to seriously change your life.


Key Takeaways




1. Social connection is crucial for well-being. It’s not just a nice-to-have; it’s as vital as exercise, sleep, and nutrition. However, we tend to neglect it as a key component of our health.


2. Social connection has profound health benefits. It’s linked to a lower risk of dementia, heart failure, diabetes, depression, and anxiety. It is even associated with increased pain tolerance and a longer lifespan.


3. The public conversation around isolation has failed to incorporate the underlying neuroscience. This book will clarify what’s truly at stake.


4. We must recognize three hard truths about social interaction:




1: We live in a divided world. External factors like social media, the pandemic, and political polarization have widened our social gaps.


2: Division is the enemy of brain health. The brain is wired to reward connection and punish isolation, making division a serious threat to well-being.


3: The brain has internal shortcomings that can drive us apart. Our neural wiring has bugs and biases that can hinder connection. Understanding these natural shortcomings can help us build more effective social lives.








To view the references cited in this chapter, please visit benrein.com/book.









I


How Interaction and Isolation Shape Brain Health









1


Don’t Be Shy


The Hidden Benefits of Social Interaction


A POST-INTERACTION WORLD


Your brain is a prediction machine. While it sits silently behind your eyes, it works tirelessly to gather information from the world around you and guess what might happen next. This is good: It lets you make faster decisions and adapt to changing environments. Just think of Tom Hanks in the movie Cast Away. At first Hanks struggles to catch any fish using a spear, but over time he succeeds. After enough time spent watching the fish from above, his brain learned their swimming patterns and became better at predicting their next move, eventually allowing him to stop them dead with a spear’s throw. This happens in all domains of life; your brain is constantly adapting to the changing world around you and updating its predictions to become more accurate.


Usually this is helpful, but what happens to our predictions in a world with declining social contact? Whether intentional or not, humanity seems to be slipping deeper and deeper into isolation. It has become more common to scroll social media than to put the phone to your ear and call a friend. Instead of chatting with the deli clerk, we have our groceries delivered through an app. We order takeout online when we could grab a table and ask the server about today’s specials. Even a nine-to-five workday can be achieved at home, lying in bed with a computer, totally devoid of social contact. These changes have happened slowly, incrementally, and almost without notice over the years.


As a result, I believe that our brains’ expectations for social contact have gradually shifted downward. I don’t know about you, but I’m no longer shocked when an automated answering service picks up my call. In fact, I’m more surprised when I get a live human. My brain has adjusted to our changing world and updated its predictions accordingly: It now expects to talk to a machine rather than a human. This example is a microcosm of what is happening all throughout society. Without really noticing, our brains are adapting to a world where we interact with others less.


To make matters worse, another dramatic shift in 2020 caused our social lives to retreat and shrivel. The COVID-19 pandemic was arguably one of the most isolating events in human existence, plunging billions of people into the murky depths of isolation. While we were stuck at home, the heavy clouds of loneliness rolled in, casting shadows on our well-being and trapping us in an inescapable feeling of distress. Gradually we emerged back into our beloved world, only to find that it had changed drastically. Social interactions were now shrouded in fear and apprehension, carrying the ominous potential that we could be exposed to a strange new illness. Sitting in public spaces carried an unfamiliar layer of anxiety. We didn’t want to talk with the butcher anymore, and maybe it was best if they didn’t touch our food at all. We adjusted to working, exercising, and even grocery shopping from home. Consequently our brains adapted to seeing our coworkers, gym buddies, and neighbors less. For a species with a highly social brain, this is bad.


These many societal changes may have driven our brains to compute new predictions, expecting less and less social contact. But just because the brain has lowered its expectations doesn’t mean it has lowered its needs. As a point of comparison, imagine if similar changes befell our sleeping habits, allowing us to get only three or four hours of sleep a night. What would happen next? Of course we would simply acclimate to this new norm, adjusting our lifestyles and probably drinking way more coffee. We would get used to being more tired, but just because we’ve adapted psychologically to being sleep-deprived doesn’t mean that our brains no longer need a full eight hours to function optimally. We would be less happy and at higher risk for diseases like Alzheimer’s—all because our brains’ needs weren’t being met. I believe something similar is unfolding in our social lives. A divided world is driving us to withdraw from one another, robbing us of social stimulation that is core to our being. The human brain has a deep and primal need for togetherness, and in a post-interaction world, the brain’s ancient social systems are cast into disarray.


To be sure, the space between us truly is growing. From 2013 to 2021, the amount of time Americans spent with friends dropped by about fifteen hours per month, while time spent alone rose by over thirty-six hours. According to a 2022 survey, 58 percent of American adults are lonely. In 1990, only 27 percent of Americans reported having three or fewer close friends; by 2021, that number had jumped to 49 percent. Not to mention, the U.S. surgeon general has declared we are stuck in an epidemic of loneliness and isolation. Yes, it’s really that bad.


But honestly, does this really matter? Do we really need interaction to be happy and healthy? How much does socializing truly impact our well-being?


The answers are yes, yes, and a lot. A wealth of science shows that interactions have a huge influence on our brains. To explain this, we will take a path that surprisingly starts with the psychology of interaction before we move on to the underlying neuroscience. Just as my academic journey led me first through psychology and then later to neuroscience, we will take the same route, as I find it helpful for seeing the big picture. Understanding the psychology first establishes a foundation that can then be wrapped in (and explained by) a neuroscientific backing. This will help you comprehend your thoughts and tendencies not just from a behavioral standpoint, but also from inside the brain on a cellular level. The interplay between psychology and neuroscience is where the magic really happens. When we can tie actions to molecules, the depth of our knowledge penetrates beyond the superficial, deep into neural worlds unseen and unknown by the naked eye.


DON’T BE SHY


Ever since we’ve been around, humans have searched for answers to the question What makes us happy? Is it money? Fame? A fast car? Big muscles? A bread bowl full of lobster bisque on a sunny day? Or could it be something as simple as . . . relationships?


It’s obvious at this point that I’m going to tell you social interactions are good for you. But you may be surprised by just how potent they are for boosting mood and well-being. Recent research suggests that being social and expressing gratitude are the most effective ways to boost happiness—even above things like exercising, meditating, and getting out in nature. But what does this really look like in practice? Do we really feel better immediately after interactions?


A study from Washington University in St. Louis suggests so. The researchers asked about 250 college students to wear a wire around campus for one week . . . for science! Of course it wasn’t really a wire. It was a sound-recording device that the researchers called an “electronically activated recorder” and then cleverly referred to throughout the paper as “the E.A.R.” They used it to tape the students’ conversations and gather information about their interactions. Okay, I guess it was basically a wire.


During this week, the students also documented how happy they were four times per day. The goal was to see whether having a social interaction influenced their mood. In total, the researchers collected over 150,000 audio recordings, each thirty seconds long. Then an *extremely lucky* group of research assistants got to listen to those recordings and score them. Bless their souls . . . that is nearly fifty-three full days of audio. So what did they find?


Across the board, the students were in a much better mood within an hour after having a conversation, and the more time they had spent talking, the happier they were! The greatest boosts came from interacting with people they liked more and knew better—no surprise there. However, one of the more unexpected findings came from the analysis of the recordings (thank goodness those fifty-three days weren’t for nothing). Students showed the strongest bumps in mood when they’d revealed more about themselves in conversation. To me, that sounds like a good reason to welcome openness and transparency in our interactions.


It seems clear that organic interactions—the ones that happen naturally when we choose to socialize—make people happier. But what about interactions that are not organic? If the students were instead forced to go interact with a random person, would they enjoy it as much? This question is important because we may need to create new interactions in our daily life if we hope to solve our social problem. Could these nonorganic conversations still boost our mood, or is this only a futile practice?


Luckily Dr. Nicholas Epley, a professor at the University of Chicago, is many steps ahead of us. Epley’s lab has studied what happens when people are forced to talk with a stranger, and I’m a huge fan of his research because he runs his studies in real life. For example, his team once instructed British commuters riding the train into London to chat with someone random during their trip, to see how it impacted their mood. When all was said and done, the train riders who chatted up a stranger rated their commute more than twice as pleasant as those in the control group,+ who instead sat in silence. Just like the study carried out with college students, the more time people spent in conversation, the better they rated their commute. The age, gender, or race of the stranger they were talking to didn’t matter. The social group always enjoyed their ride more.


It seems that even forced interactions can benefit one’s mood, and Epley’s team has shown this to be true in buses, taxis, and waiting rooms. No matter where people are, they seem to have a better experience when they talk with the strangers around them.


So what does all this research from the field of psychology tell us? Here it is in one sentence: Social contact makes people feel good. Whether our interactions happen organically (like bumping into a friend at the store) or are more forced and “artificial” (like approaching a stranger on a train or bus), they always seem to provide a boost in mood. Of course the psychological value of each interaction can differ based on the quality of the interaction and the people we’re with (for example, interacting with friends provides the largest boost). However, even momentary interactions—like saying thanks to your bus driver as you exit—have been shown to improve well-being. When it comes to lifting your spirits, just a few words muttered in passing may be all it takes.


Over the long term, prioritizing social habits like these can add up to major benefits. Science shows that people who live more social lifestyles are happier, and even acting more extroverted can make people feel better. When college students were told to act extroverted for one week (that is, “talkative, assertive, and spontaneous”) and introverted for another week (“deliberate, quiet, and reserved”), they showed a big boost in mood while acting extroverted and a strong decline in mood while living as an introvert.


With these findings in mind, I encourage you to take a look around your life and see where you can expand socially. Given Hard Truth No. 1: We live in a divided world, there are perhaps dozens of missed opportunities per week to seek connection. Instead of letting a family member’s call go to voicemail, pick up. When you’re tempted to flake on dinner or drinks with friends, consider how that decision could influence your well-being. If we hope to maximize our health, we should commit to prioritizing interaction just as we make pledges and resolutions to eat right, exercise more, and get enough sleep. And seriously—I’m not joking here—try talking to a stranger and see how it feels. I bet you’ll be surprised. We are regularly presented with a lovely social fruit that begs to be harvested—a fruit that carries the rare, valuable ability to boost your brain health and mood. So I encourage you to reflect on your life by considering the following questions:




• How often do you see friends and family? How does that compare to years past?


• Do you make isolating decisions like ignoring calls, ordering groceries, or staying in when invited out by a friend?


• Would you feel comfortable starting a conversation with a stranger?


• What decisions could you make to expand your social life and spend more time connecting?





POP THE HOOD


Before we go any further, it’s time to inject some important neuroscience to explain this more deeply. Why do social interactions make us feel good in the first place?


First, let’s establish a basic principle: For every psychological experience you have, there is a corresponding event in your brain driving that experience. This is precisely the magical interplay between psychology and neuroscience that I alluded to earlier. For instance, when you experience a sense of joy while petting a dog, certain parts of your brain are revving up to create that feeling of joy (probably areas that process rewards). If the dog were to turn around and fart noisily in your direction, those reward areas might turn down their activity, resulting in a bit less joy. Meanwhile, other regions may turn on—like those involved in disgust. Understanding the gears turning inside you may deepen your appreciation for the sensations you experience. If you think about the human body like a car, the brain is the engine that drives us. Sometimes it’s valuable to pop the hood and take a look.


Now let’s apply this principle to social interactions. In the first part of this chapter, we established our psychological phenomenon: that social interactions make people feel good. Now we must ask: What’s happening in the brain? To answer this, we will turn to the neuroscience of social reward—a concept with deep roots in the ancient history of humankind . . .


*


Through my years of studying science, I’ve come to appreciate that almost every feature of the body has some cool evolutionary origin. For example, isn’t it odd that you have a nose? I know, weird question to ask, but really, does that need to be there? It’s not exactly the most attractive thing. Of course you need nostrils so you can breathe when your mouth is occupied (like when you’re eating), but why the whole nose? Couldn’t you just have two nostril holes on your face like Voldemort? The nose actually has many purposes. For one, it functions as a filter, a trap lined with hair and mucus to prevent unwanted things from entering your airway. Second, it ensures that your nostrils are pointed downward, to prevent water and debris from constantly dripping into them. As clunky as noses are, we have them because they help us survive. We can only hope that Voldemort has a strong immune system to protect him from all the shit that probably gets into his face.


Similarly, the brain’s inner workings have purposeful origins rooted in evolution. Just like there’s a good explanation for why we have a nose, there’s also a good reason why interaction makes the brain feel good. It boils down to one simple fact: In an ancient world, we survived better in groups. Thousands of centuries ago, being alone would’ve totally sucked. Imagine taking on a saber-toothed tiger in a one-on-one battle. It sounds like certain death (and not a pleasant one). But with fifteen or twenty compatriots, you might have a chance. When it came down to “survival of the fittest,” the fittest humans were often the most social humans. We may not be the strongest or most vicious beasts on Earth, but we’re damn smart, and we can communicate incredibly well. That makes us dangerously effective when we work in teams. So for the sake of our survival, we were wired to be social.


But what does that really mean, to be “wired to be social”? Well, a little exercise might help. Let’s pretend you were born to work for the Earth and serve the many species that live here—a majestic fate. Your job is to make sure all animals stay alive, and you do this by selecting the helpful adaptations that will promote their survival. Your boss, Mother Nature herself, has given you a new assignment: humans. You must keep them alive by shaping them however is necessary. As you observe them, you notice that they’re exceptional at hunting and defending themselves when they work together. So to keep them alive, you decide to design a new feature that makes them want to exist in groups. You can tinker with their brains or bodies however you want. What feature would you select?


There is a correct answer to this. At least, there was a specific adaptation that came about in reality (and it wasn’t that unsightly nose). It was a simple but clever solution: social reward. Our brains’ chemical systems were etched so that interacting with others would feel pleasant. Thanks to this, humans were naturally inclined to stick together. While this adaptation may have happened many millennia ago, these social reward systems remain in our brains today and continue to play a key role in shaping today’s societies.


I mean, just think about it. In modern life, how do people typically spend their weekends? Aside from catching up on chores and “rotting” on the couch, many people strive to dedicate this cherished free time to being with others. We visit with family or friends and gather in public areas. On our precious Friday and Saturday nights, we pile into cramped rooms together and drink alcohol to ease our interactions. We could be doing anything with these valuable hours, but we often want to spend them in this strange social stew. Interesting, isn’t it? To me, it’s a clear and beautiful expression of our innate drive for togetherness—a by-product of our evolutionary need to latch together for survival.


However, these social instincts may be challenged in today’s world thanks to the many new forms of social reward that contest our innate drive to be together. For example, you can upload a photo on social media at any time and begin collecting likes from other users. This is a clear gamification of social reward—an attempt to take advantage of your brain’s natural desire to gain approval from your community. Your brain’s social systems are tickled by others pouring positive attention into you with the tap of a button, making these apps hard to put away. When you turn on the television, you can watch shows or movies where characters fall in love, obtain high social status, or defeat a shared enemy—all of which captivate the brain’s social reward systems. Maybe the reason why it’s so easy to ditch a night out in favor of watching TV or scrolling social media is because we can still obtain a bit of that social reward through our devices. Perhaps we’ve become content with substituting these synthetic social rewards for the real deal, and consequently grown less inclined to connect face-to-face.


We shouldn’t take our social nature for granted. After all, not all animals are born social like we are. For instance, solitary animals like tigers prefer living alone. Why? Well, tigers are perfectly capable of killing prey on their own, so teaming up would just mean more mouths to split dinner with. With there being no evolutionary pressure to exist in groups, their brains didn’t come to reward them for being together. On the other hand, there are loads of other species that do share our drive to be social, because they survive best in groups. Monkeys travel in troops, fish swim in schools, dogs hunt in packs, and even mice live in colonies. Because of this likeness to our brains, much of the neuroscience research on social behavior is done with mice. One clear example of social reward in mice comes from some of my own research.


In the first year I spent working on my PhD, I had a lot of cool ideas (probably because my brain worked a lot better back then). I found myself thinking about how people sometimes do idiotic things for social reasons. For instance, are you guilty of spending too much money on dinner to impress a date? Have you gotten sick after you and your friends attended a concert in cold, wet weather? What about staying up late into the evening to stick around the bar? I’ve done all three, and probably worse. Humans are often willing to put ourselves through uncomfortable things to be with others, and that’s presumably because of the social reward system in our brain. Since mice are socially motivated like us, I wondered if they would do this type of stuff, too.


One day in the lab, I spun my desk chair around to my colleague Dr. Zijun Wang and started talking about this. How might a researcher test a mouse’s willingness to do idiotic things for social reasons? Mice don’t go on dates, have bedtimes, or hold concerts (but if they did, I would definitely want to see one). Thanks to my young, fresh brain (and Dr. Wang’s help), an idea emerged.


Imagine a platform shaped like a plus sign that stands a few feet off the ground. Two of the four arms are sheltered by walls, while the other two are completely exposed. This device is called the elevated plus maze, and scientists use it to test anxiety in mice (yes, we can do that). Those wide-open unprotected arms are terrifying if you’re a mouse, while the closed arms are a shadowy, protected sanctuary—a mouse’s dream. Because of this, mice spend almost all their time in the closed arms, venturing into the open arms only in a few courageous bursts. The less time they spend exploring those scary open arms, the more anxious we assume they are. Dr. Wang and I saw this as the perfect venue to measure social motivation. What if we put a second mouse in one of the open arms? Would your average mouse be willing to go out on a limb (literally) just to pay a buddy a visit? Aha! We had found our mouse equivalent of a cold, rainy concert. Now, time to see if the mice were willing to get uncomfy to be social . . .


Amazingly, it worked. When we put a mouse at the end of one open arm, the free-running mouse spent about four times longer out there. They were four times more willing to brave the frightening conditions if it meant they could have a social interaction. In contrast, we found that mice with autism-related gene mutations showed no such social motivation—they were hardly willing to enter the open arm for a social interaction. (By the way, I did publish the figure above in a scientific journal, complete with the cute little oval mouse. I privately named him Tony.)


[image: A line drawing of a scientific apparatus, viewed from an isometric perspective. See long description.]




Description

The maze is shaped like a plus sign and is raised off the ground on four legs. The north and south arms of the maze have high walls, creating enclosed spaces. The other two arms are open. In the west arm is a small cage with a mice in it. Another mice outside the cage interacts with it.




Clearly, interactions are rewarding for mice. In fact, they will press a lever up to twenty times just to hang out with another mouse for fifteen seconds. Because of this similarity to humans, we can study their brains to figure out how social reward works—and that is exactly what neuroscientists have done. This is where we get the answer to our big question: What’s happening in the brain to create social reward?


It turns out that there is not a single brain chemical that controls social reward. Rather, it involves three key players: oxytocin, serotonin, and dopamine. You might recognize these three chemicals, as they are some of the more popular neurotransmitters, or chemical signals that brain cells pass to one another to communicate. (Psst: If you’re looking for an in-depth refresher on how brain signaling+ works, check out the corresponding entry in the appendix.)


But to be honest, who cares? Does knowing the name of three chemicals that make interactions feel good really help you understand yourself? I don’t think so. At least not until we explain some more about what these chemical signals do and where in the brain they’re acting.


Let’s start with oxytocin, which is often called the “love hormone” because of its role in social bonding and attachment. Most of the brain’s oxytocin is produced in the paraventricular nucleus. This is a cluster of neurons named for its position next to one of the brain’s fluid-filled cavities, which are called ventricles. You can think of this brain area as an oxytocin factory sitting beside a beautiful pond of cerebrospinal fluid. This factory produces and packages oxytocin, then ships it off to other brain areas.


Research shows that when this oxytocin is sent to a specific brain area called the nucleus accumbens, it creates that sense of social reward. The nucleus accumbens is an important brain area to remember, because it will come up many times throughout this book (so pay attention!). It’s made up of an outer shell wrapped around an internal core, sort of like an M& M’s candy. Coincidentally, it’s also almost exactly the size of an M& M, but with a more stretched-out shape and a flattened top. It’s found on both sides of the brain, embedded a few inches behind the eyes (that makes two M& Ms, one on each side). These M& Ms are very well connected, receiving wirelike projections from many other regions, sort of like a central train station in a large city. This says a lot about how important the nucleus accumbens is; like a CEO whose phone never stops ringing as she handles a stream of business deals, the nucleus accumbens is one of the brain’s chief operators. Specifically, it gathers information from multiple brain systems to shape our motivations, with a major goal of pursuing rewards. For instance, when you’re trying to decide something like “Should I take another bite of this pizza?” your nucleus accumbens might chime in, saying, “Yes, it tastes delicious . . . and just look at that crust!” Or when you enter a casino, your nucleus accumbens might say, “Go to the blackjack tables—remember how much you won last time?” In both scenarios, it’s shaping your next move by driving you to collect a reward. Considering that this is what the nucleus accumbens does, it’s quite fitting to think of it like a sweet, chocolatey M& M. When you feel the urge to reach for another crunchy, sugary handful, it’s likely to be your nucleus accumbens motivating that behavior.


Seeing as the nucleus accumbens is so tied up in processing rewards, it makes perfect sense that it would handle social rewards, too. Research shows that the brain achieves this by sending oxytocin there, but the oxytocin doesn’t act alone. When that oxytocin pours in, it causes more serotonin to be released, and this serotonin is also critical. When you’re having a good conversation with a friend or cuddling with your spouse, it’s very likely that oxytocin and serotonin are flowing in your nucleus accumbens. By working together in this reward-driven brain region, the two neurotransmitters help brains appreciate the joy of social connection.


Now, we can’t forget about the third member of this party: dopamine. Surely you’ve heard of it, the neurotransmitter that’s famous for its role in reward and motivation. However, dopamine is often misunderstood. People tend to think of dopamine as a “happy hormone,” but it’s so much more than just a pleasure chemical. Dopamine is a molecule of learning. It’s released when you experience things that are pleasant or good for you—like taking a hot shower, eating a delicious meal, or tucking yourself into a buttery-soft blanket—to help your brain remember that these experiences are pleasant. As a result, you will be more motivated to take another hot shower, eat that same meal again, or use that same blanket the next time you have the chance. Dopamine is thus responsible for tracking the value of rewards and motivating your behavior accordingly. In other words, it’s the brain’s built-in reinforcement system. It’s why rats will press a lever relentlessly to get cocaine (and humans will do much more): because cocaine directly stimulates dopamine signaling. This makes the drug intensely reinforcing, as it sends a powerful signal in your brain to “go back for more.” Dopamine is so reinforcing that rats will literally press a lever just to have their brain’s dopamine centers stimulated directly. No need for drugs when you can just get zapped right in your dopamine factory!
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