

[image: Cover image for Synaptic Self: How Our Brains Become Who We Are]



SYNAPTIC SELF


[image: ]


ALSO BY JOSEPH LeDOUX

The Emotional Brain: The Mysterious Underpinnings of Emotional Life

The Integrated Mind (with Michael Gazzaniga)

Mind and Brain: Dialogues in Cognitive Neuroscience

(edited with William Hirst)



SYNAPTIC SELF


[image: ]

HOW OUR BRAINS BECOME



WHO WE ARE


[image: ]

JOSEPH LeDOUX


[image: ]





VIKING

Published by the Penguin Group

Penguin Putnam Inc., 375 Hudson Street, New York, New York 10014, U.S.A.

Penguin Books Ltd, 80 Strand, London WC2R 0RL, England

Penguin Books Australia Ltd, Ringwood, Victoria, Australia

Penguin Books Canada Ltd, 10 Alcorn Avenue, Toronto, Ontario, Canada M4V 3B2

Penguin Books (N.Z.) Ltd, 182–190 Wairau Road, Auckland 10, New Zealand

Penguin Books Ltd, Registered Offices:

Harmondsworth, Middlesex, England

First published in 2002 by Viking Penguin,

a member of Penguin Putnam Inc.

Copyright © Joseph LeDoux, 2002

All rights reserved

LIBRARY OF CONGRESS CATALOGING-IN-PUBLICATION DATA

LeDoux, Joseph E.

    Synaptic self : how our brains become who we are / Joseph LeDoux.

             p.   cm.

    ISBN: 978-1-440-65042-0

    1. Personality.   2. Self.   3. Neuropsychology.   I. Title.

QP402 .L43 2002

612.8’2—dc21        2001045356

Designed by Carla Bolte

Without limiting the rights under copyright reserved above, no part of this publication may be reproduced, stored in or introduced into a retrieval system, or transmitted, in any form or by any means (electronic, mechanical, photocopying, recording or otherwise), without the prior written permission of both the copyright owner and the above publisher of this book.



	Version_3

	

FOR NANCY




CONTENTS

ACKNOWLEDGMENTS

  1. THE BIG ONE

  2. SEEKING THE SELF

  3. THE MOST UNACCOUNTABLE OF MACHINERY

  4. BUILDING THE BRAIN

  5. ADVENTURES IN TIME

  6. SMALL CHANGE

  7. THE MENTAL TRILOGY

  8. THE EMOTIONAL BRAIN REVISITED

  9. THE LOST WORLD

10. SYNAPTIC SICKNESS

11. WHO ARE YOU?

NOTES

WORKS CITED

INDEX


ACKNOWLEDGMENTS

The bottom-line point of this book is “You are your synapses.” Synapses are the spaces between brain cells, but are much more. They are the channels of communication between brain cells, and the means by which most of what the brain does is accomplished.

To propose a synaptic explanation of the self, I had to discuss in some detail how the brain works. I’ve tried to do this without trivializing the facts—it’s not a pop psychology, how-to, or self-help book. Although writing about the brain in a way that will be clear to lay readers and at the same time not insulting to other scientists is tough, I’m pleased with the result.

But I didn’t achieve this goal alone. My wife, Nancy Princenthal, is an art critic, and a fantastic writer. She constantly urged me to use words economically, and to avoid repetition. She read and reread, each time (often to my annoyance) with a sharpened pencil in hand. And when I had finally met her critical approval, I turned the manuscript over to Rick Kot, my editor at Viking. It was great to have a pro like Rick on my side.

I also want to thank present and past members of my lab. Without their creativity and hard work, the science that inspired me to write Synaptic Self would not exist. And the work could not have been done without the generous support of the National Institute of Mental Health, New York University, the W. H. Keck Foundation, and the Henry and Lucy Moses Fund.

I’m also grateful to colleagues who read certain chapters and commented on them. Thanks to Yadin Dudai, Jacek Debiec, Karim Nader, Greg Sullivan, and Rafi Lamprecht. In addition, several colleagues consulted with me on specific topics, including Tony Movshon, Carla Shatz, Dan Sanes, Jerome Kagan, Tim Wilson, Stephen Happel, Nancey Murphy, Barry Everitt, Norm White, Sandra File, Justine Kent, David Silbersweig, Jack Gorman, Amy Arnsten, Liz Phelps, and Jonathan Cohen.

Will Chang went above and beyond on the Works Cited list. And Mian Hou and Claudia Farb made indispensable contributions to the illustrations.

Brett Kelly, Rick Kot’s assistant at Viking, was also very helpful throughout. Special thanks to Barbara Campo and Carla Bolte at Viking for their thoroughness and their patience with my corrections and to Don Homolka, an eagle-eyed copy editor.

I also want to express my gratitude to my agents, Katinka Matson and John Brockman. I greatly appreciate their advice and support.

Finally, I thank my children, Jacob and Milo. They inspire my synapses to change every day.

Writing a book is a humbling experience. You come to realize how many things you thought you understood but really didn’t, at least not well enough to explain them clearly. I learned a tremendous amount while writing Synaptic Self, and hope you do too while reading it.


[image: ]
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CHAPTER ONE

THE BIG ONE


DAD, WHAT IS THE MIND? IS IT JUST A SYSTEM OF IMPULSES OR SOMETHING TANGIBLE?

—Bart Simpson
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“I don’t know, so maybe I’m not,” the T-shirt said. Had it been another time or place, I probably would’ve chuckled and moved on. But I was on Bourbon Street when this postmodern homage to Descartes’s proclamation, “I think, therefore I am,” appeared on a young man weaving toward me. I had just had dinner in the French Quarter after a long day of data digestion and schmoozing at the Society of Neuroscience Conference, an annual get-together of thirty thousand or so brain researchers from around the world. The sound of Dixieland tunes, the aroma of stale beer, and the sight of scantily clad women dancing on runways inside dark bars had me contemplating the years and life changes that had come and gone since I myself had weaved down Bourbon Street during my college days in Louisiana. I headed back to my hotel, reflecting on my past and present life and wondering about what, all of a sudden, seemed to me to be the big question brain researchers should be asking: “What makes us who we are?”

Neuroscience hasn’t yet delved deeply into this puzzling issue.
1 It has, for good reason, focused on how specific processes, like perception, memory, or emotion, work in the brain, but much less on how our brains make us who we are. I’d venture a guess that if a random sample of neuroscientists were asked, “What do we know about the brain mechanisms of the self and personality?” the predominant answer would be “Not much.”

But maybe we know more than we think. Maybe some or even many pieces of the puzzle have already been discovered, and just have to be assembled into a coherent whole. Actually, I believe this might be the case. A lot of information is available about how the brain works, and while it may not yet be sufficient to fully explain persons, it should certainly encourage us to begin thinking about the problem.

My notion of personality is pretty simple: it’s that your “self,” the essence of who you are, reflects patterns of interconnectivity between neurons in your brain. Connections between neurons, known as synapses, are the main channels of information flow and storage in the brain (fig. 1.1). Most of what the brain does is accomplished by synaptic transmission between neurons, and by calling upon the information encoded by past transmission across synapses.

Given the importance of synaptic transmission in brain function, it should practically be a truism to say that the self is synaptic. What else could it be?
2 Not everyone, however, will be happy with this conclusion. Many will surely counter that the self is psychological, social, moral, aesthetic, or spiritual, rather than neural, in nature. My synaptic theory of the self is not proposed as an alternative to these views. It is, rather, an attempt to portray the way the psychological, social, moral, aesthetic, or spiritual self is realized.
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FIGURE 1.1 WHAT IS A SYNAPSE?

Synapses are small gaps between neurons (top: s, synapse; N, neuron). When a neuron is active, an electrical impulse travels down its nerve fiber and causes the release of a chemical neurotransmitter from its terminal. The transmitter drifts across the synaptic space and binds to a dendrite on the receiving neuron, thus closing the gap. Essentially everything the brain does is accomplished by the process of synaptic transmission. A picture (taken on an electron microscope) of an actual synaptic connection between two neurons is shown (bottom).



I’ll state unashamedly from the start that we can’t, at this point, go all the way in formulating a complete synaptic theory of personality. But even a partial understanding of the synaptic basis of who we are is, for me, an acceptable goal. For seeking knowledge about the brain is not only a valid scientific pursuit; it can also improve the quality of life, as when it uncovers new ways of treating neurological or psychiatric disorders.

SYNAPTIC NATURE

Let’s start with a fact: People don’t come preassembled, but are glued together by life. And each time one of us is constructed, a different result occurs. One reason for this is that we all start out with different sets of genes; another is that we have different experiences. What’s interesting about this formulation is not that nature and nurture both contribute to who we are, but that they actually speak the same language. They both ultimately achieve their mental and behavioral effects by shaping the synaptic organization of the brain (fig. 1.2). The particular patterns of synaptic connections in an individual’s brain, and the information encoded by these connections, are the keys to who that person is.

The genetic blueprint begins to unfold in the newly fertilized egg. Genes actually do two things in the broadest biological sense: they make us all the same (we’re all humans), and they also distinguish us from one another (each of us has a unique genetic makeup that contributes to our individuality). When two people get together and make a baby, they always end up with a creature that looks and acts like a human and not like a monkey, dog, or fish. The common genetic heritage of our species dictates that the basic systems and molecules in my brain are the same as those in yours, and the basic mental and behavioral repertoire available to me is also available to you. We all walk upright, speak through our mouths, laugh, cry, and learn from experiences. But as children of a particular set of parents, who are themselves products of a particular genealogical history, we each also have genes that give our brains unique qualities and direct the specific manner in which the general mental and behavioral characteristics of our species are expressed. Genetic factors are in fact known to influence a variety of individual or personality characteristics, including how outgoing, fearful, or aggressive one is, as well as the likelihood that one will develop depression, anxiety, or schizophrenia.
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FIGURE 1.2 NATURE, NURTURE, SYNAPSES

Nature and nurture are not different things but instead are different ways of doing the same thing—wiring synapses in the brain. Synapses encode who we are.



Just how do genes affect individual behavior? In the simplest terms, they do so by making proteins that shape the way neurons get wired together. There are many steps, to say the least, between genes and their expression in actual behavior, but genetic sculpting of the synaptic organization of neural systems is the key to the process. Animal breeders have long known that it takes only a few generations of mating among carefully selected individuals to begin influencing behavioral traits of their offspring, such as how tame or fierce a given line of dogs is. When breeders try to customize behavior in this fashion, they in fact are often working with the synaptic organization of the brain. A few extra connections here, a little more or a little less neurotransmitter there, and animals begin to act differently. Once we realize that the basic wiring plan of the brain is under genetic influence, it’s easy to see how not only animals but also people can have very similar brains and yet be so different, right from the start of their lives. Genetic forces, operating on the synaptic arrangement of the brain, constrain, at least to some extent, the way we act, think, and feel. The hopes of some, and the fears of others, surrounding the issue of human cloning obviously hinge on the importance of genes in regulating not only how we look, but also who we are.

For good reason, then, quite a lot of attention is being paid to genes these days. Widely read authors, including Richard Dawkins, E. O. Wilson, and Steven Pinker, have argued forcefully that key aspects of mind and behavior are inherited.
3 Still, it’s important to recognize that genes only shape the broad outline of mental and behavioral functions, accounting for at most 50 percent of a given trait, and in many instances for far less.
4 Inheritance may bias us in certain directions, but many other factors dictate how one’s genes are expressed.

For example, if a woman consumes excessive alcohol during pregnancy, or a child has a diet deficient in certain nutrients, a brain genetically destined for brilliance can instead turn out to be cognitively impaired. Likewise, a family history of extraversion can be squelched in an orphanage run with an iron fist, just as a natural tendency to be shy and withdrawn can be compensated for to some degree by the supportive encouragement of parents.
5 Even if it becomes possible to clone a child who has died at a tender age, it’s probable that the look-alike, having his own set of experiences, is going to act, think, and feel differently.

We hear a lot these days about how identical twins, reared apart by separate adoptive parents, can have similar habits and traits.
6 We hear less about the many ways they differ. The main outcome of Judith Rice Harris’s controversial 1998 book, The Nurture Assumption, in which she proposed that parents hardly matter, was probably the emergence of clearer ideas about just how important, and under what conditions, parents do matter.
7 The personality disorders of children raised in brutal Romanian orphanages are a shocking testimony to the fact that experiences can have profound effects on behavior.
8 Genes are important, but not all-important.

NURTURING NATURE

The puzzle of how nature and nurture shape who we are is simplified by the realization that synapses are the key to the operations of both. Whether your paycheck is deposited to your bank account automatically or you hand it over to the teller in person, it goes to the same place. Nature and nurture function similarly: they are simply two different ways of making deposits in the brain’s synaptic ledgers.

For example, in life (and not just in cartoons) rodents really are afraid of cats.
9 This is true of rats and mice living in the wild, but also of the rats studied in laboratories. Although lab rats come from breeding colonies that have been isolated from cats for many, many generations, any one of them, upon seeing a cat for the first time, will “freeze” dead in its tracks. This is Mother Nature at work, since the rat (and his immediate ancestors) never had the opportunity to learn from personal experience that cats are dangerous.
10 This behavior is not just specific to rats or even animals, for people also freeze when faced with danger. Recall the amateur videotape of the bombing at the 1996 Atlanta Summer Olympics shown over and over on CNN. Within a second of the explosion, everyone in the vicinity was crouching motionless.
11

Why did freezing become a genetically hardwired behavior? Obviously, there’s no way to know for sure, since we have no fossil record tracing the evolution of behavioral or mental capacities.
12 However, a reasonable hypothesis is that freezing is a beneficial response when faced with a predator. Predators, the primal danger for most animals, respond to and are excited by movement. Keeping still in the face of danger is often the best thing for the prey to do. Because millions of years ago animals who did so were more likely to survive, today it’s what most animals do, at least as an initial line of defense. Freezing is not a choice but an automatic response, a preprogrammed way of dealing with danger. It sometimes backfires, however, as when a deer is frozen in the headlights of an oncoming car. Like most evolutionarily based strategies, it’s good for many animals much of the time, but not for all animals all of the time.

What’s interesting is that freezing also occurs if a rat (or other animal) merely hears a sound that preceded an aversive stimulus (a mild electrical shock of its feet) on some prior occasion.
13 There’s no predator around in this case, so how is the connection formed? The sound is a warning signal. Any rat that survives an encounter with a cat or other predator should store in its brain as much about the situation as possible so that the next time the sounds or sights or smells that preceded the arrival of the cat occur, those stimuli can be attended to in order to increase its chances of staying alive. In the case of the electrical shock, pain receptors are activated and this substitutes for a close encounter of the harmful kind with a predator, making it possible for the stimuli that preceded the shock to be stored as if they were those that preceded a cat.

There are two basic ways in which these kinds of processes might have been wired up in the brain. First, a two-system operation might exist, with one system for responding to species-typical (innate or genetically programmed) dangers and another for learning about novel ones experienced by individuals in their lives. Or there might just be one system that takes care of both situations. In fact, experiments show that the latter is the way the brain actually works (fig. 1.3).
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FIGURE 1.3 THE FEAR SYSTEM

The brain’s fear or defense system determines whether danger (innate or learned) is present and, if so, produces protective responses.



Damage to a region of the brain called the amygdala eliminates the tendency for rats to freeze to both the cat and to the sound.
14 The amygdala is part of the brain system that controls freezing behavior and other defensive responses in threatening situations. Its synapses are wired by nature to respond to the cat, and by experience to respond in the same way to dangers that are learned about (fig. 1.4). It’s a wonderfully efficient way to do things: rather than create a separate system to accommodate learning about new dangers, just enable the system that is already evolutionarily wired to detect danger to be modifiable by experience. The brain can, as a result, deal with novel dangers by taking advantage of evolutionarily fine-tuned ways of responding. All it has to do is create a synaptic substitution whereby the new stimulus can enter the circuits that the prewired ones used.

For the past twenty years, I’ve been trying to figure out how brains learn about dangers. In my previous book, The Emotional Brain, I described much of what is known about the organization of the brain system involved, and laid out the implications for understanding emotions.
15 The basic wiring plan is simple: it involves the synaptic delivery of information about the outside world to the amygdala, and the control of responses that act back on the world by synaptic outputs of the amygdala. If the amygdala detects something dangerous via its inputs, then its outputs are engaged. The result is freezing, changes in blood pressure and heart rate, release of hormones, and lots of other responses that either are preprogrammed ways of dealing with danger or are aspects of body physiology that support defensive behaviors.
16 Throughout my past research, I’ve made use of the fact that the fear system can learn and store information about stimuli that warn of impending bodily harm or other dangers. Recently, though, my lab has turned to studies of exactly how fear learning takes place at the synaptic level. This new work, described in this book, sheds light on how synaptic modifications in the fear system, particularly in the amygdala, allow us to benefit from past encounters with danger.
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FIGURE 1.4 THE AMYGDALA: CENTERPIECE OF THE DEFENSE SYSTEM

The amygdala determines whether danger (innate or learned) is present and, if so, initiates bodily responses that were designed by evolution to deal with dangers.



Most systems of the brain are plastic, that is, modifiable by experience, which means that the synapses involved are changed by experience. But, as the fear example shows, learning is not the function that those systems originally were designed to perform. They were built instead to accomplish certain tasks (like detecting danger, finding food and mates, hearing sounds, or moving a limb toward some desired object). Learning (synaptic plasticity) is just a feature that helps them do their job better.

Plasticity in all the brain’s systems is an innately determined characteristic. This may sound like a nature-nurture contradiction, but it is not. An innate capacity for synapses to record and store information is what allows systems to encode experiences. If the synapses of a particular brain system cannot change, this system will not have the ability to be modified by experience and to maintain the modified state. As a result, the organism will not be able to learn and remember through the functioning of that system. All learning, in other words, depends on the operation of genetically programmed capacities to learn. Learning involves the nurturing of nature.

LEARNING WHO WE ARE

The study of learning and memory processes in the brain has advanced rapidly in the last few decades. This book is in large part based upon this new understanding of encoding and storage and their origin in synaptic function. Learning, and its synaptic result, memory, play major roles in gluing a coherent personality together as one goes through life. Without learning and memory processes, personality would be merely an empty, impoverished expression of our genetic constitution. Learning allows us to transcend our genes, or, as the novelist Salman Rushdie said, “Life teaches us who we are.”
17 Our genes may bias the way we act, but the systems responsible for much of what we do and how we do it are shaped by learning. Although a rat is by nature afraid of cats, it will live longer if it learns where in its particular world cats are most likely to be encountered and what kinds of sounds and smells are present when cats are nearby. A rat that has stored this information in its fear system is more worldly, and much better off, than one that has not. Something similar occurs in many if not most other brain systems: the information they encode and store today will contribute importantly to how they function tomorrow.

Our knowledge of who we are, of the way we think about ourselves, of what others think of us, and of how we typically act in certain situations is in large part learned through experience, and this information is accessible to us through memory. Without learning and memory, we wouldn’t know if the person we are today jibes with the one we were yesterday or the one we expect to be tomorrow. Without learning and memory, a person would have the bare-bones personality provided by genes, but wouldn’t know much about it. But, as we will see throughout this book, learning and memory also contribute to personality in ways that exceed explicit self-knowledge. The brain, in other words, learns and stores many things in networks that function outside of conscious awareness. These learned tendencies affect all aspects of mind and behavior, and are probably at least as important for day-to-day functioning as what we know about ourselves consciously.

THE BIG ONE, OR IS IT?

My walk down Bourbon Street got me thinking about the origins of the self as the key overarching problem that neuroscience should aim to solve. Many other brain scientists, however, might be inclined to say that consciousness is the big one.

Neuroscientists traditionally have avoided confronting consciousness. The topic was one that retired neuroscientists, facing their own mortality, would talk about, but young brain researchers knew better. Even joking about it could give you a bad reputation. But times have changed and discussions of consciousness by neuroscientists are on the rise.
18 They have even been the basis of an indictment of science. In The End of Science, John Horgan, a social critic turned science journalist turned science critic, announced that neuroscience was, like other sciences, dead. But unlike some other disciplines, he argued, neuroscience was ending not because it had solved its big question—how does consciousness work?—but because it never would.
19

I think it’s good that scientists are now interested in consciousness, but I also believe it’s being overemphasized. Suppose next week we find out that after decades of false starts and failed promises, an indefatigable neuroscientist finally has solved the consciousness problem. Would that really tell us what makes people tick? Would we now understand why schizophrenia emerges in one person but not his twin brother; why, when two people are faced with bodily harm, one is paralyzed by his fear while the other fights back; why an excessively shy child is likely to become an anxious adult; why some people are vegetarians and others enjoy red meat; why a meat-eater sometimes orders a vegetarian dish; why my kids can’t stand the music I listen to; or why I like theirs? The answer to each of these is clearly No!

The question Synaptic Self asks is not “How does consciousness come out of the brain?” but rather “How does our brain make us who we are?”

What a person is, and what he or she thinks, feels, and does, is by no stretch of the imagination influenced only by consciousness. Many of our thoughts, feelings, and actions take place automatically, with consciousness only coming to know them as they happen, if at all. Figuring out the mechanism of consciousness would surely be a major scientific coup, but it wouldn’t explain how the brain works, or how our brains make us the individuals we are.

An understanding of the mystery of personality crucially depends on figuring out the unconscious functions of the brain. Unconscious is actually a notoriously ambiguous word. Some people may think it refers to Freudian repressed memories, others that it is what happens in coma, or after being hit on the head, or drinking too much. None of these definitions is what I have in mind. Instead, what I mean by the term is the many things that the brain does that are not available to consciousness. (We can be thankful this is the way we function, for if we had to consciously plan each muscle contraction, our brain would be so busy we would probably never end up actually taking a step or uttering a sentence.)

Consciousness, at least the kind of consciousness we mean when we talk about our own mental states, very likely developed in the brain recently in evolutionary history, layered on top of all the other processes that already existed.
20 Unconscious operation of the brain is thus the rule rather than the exception throughout the evolutionary history of the animal kingdom.
21 It’s a linguistic quirk, or a revealing cultural assumption, that the older (unconscious) processes are defined as negations of the newer one (consciousness). Language isn’t perfect.

What, then, are all these unconscious processes? Actually, they include almost everything the brain does, from standard body maintenance like regulating heart rate, breathing rhythm, stomach contractions, and posture, to controlling many aspects of seeing, smelling, behaving, feeling, speaking, thinking, evaluating, judging, believing, and imagining.
22 We can be and often are aware of what we are doing when these things happen, but much of the time consciousness is informed after the fact. When someone speaks to you, for example, you decode sentence meaning on the basis of the sound of the words (phonology), the meaning of the words (semantics), the grammatical relations between the words (syntax), and your knowledge about the world (pragmatics). You usually are not aware of performing these operations, but simply do them. While you end up consciously knowing what the person said, you don’t have conscious access to the processes that allowed you to comprehend the sentence. Similarly, when you yourself utter sentences, you go through the same processes, often without a conscious thought, but this time as the generator rather than the receiver. Our abilities to perceive the world, attend to objects and events, remember, imagine, and think all operate pretty much in this fashion. Collectively, these processes have been called the psychological or cognitive unconscious,
23 and they account for much of mental life.

Does that mean we’ll know what a person is when we figure out the operations of these various conscious and unconscious functions? While unlocking the synaptic mechanisms underlying each of these processes is itself going to be quite a challenge, we need to go beyond the mere explanation of how each works in isolation. We need to understand how the many processes interact, and how the particular interactions that take place inside an individual’s brain give rise to and maintain who he or she is. My aim in this book is to show how it is possible, at least in principle, to begin to understand the self in terms of such synaptic interactions.

Previous attempts to relate the self to the brain have mostly done so via the conscious self.
24 Recently, though, it appears the tide is beginning to turn. Antonio Damasio’s book, The Feeling of What Happens, discusses the protoself, a kind of core self that exists outside of consciousness, and in The Mind’s Past Michael Gazzaniga emphasizes the importance of unconscious processes in the production of consciousness.
25 Thus, consciousness, after long being neglected in brain science, is finally getting the attention it deserves, but it is also being put in its place—as part of, but not comprising the entirety of, the mental terrain. Although these other books deal with the self and the brain, they do not explore the biological mechanisms by which the brain makes the self. This is what Synaptic Self does.

As we begin to understand ourselves in synaptic terms, we don’t have to sacrifice other ways of understanding existence. The idea that the self is created and maintained by arrangements of synaptic connections, in other words, doesn’t diminish who we are. It instead provides a simple and plausible explanation for how the enormously complex psycho-spiritual-socio-cultural package of protoplasm we call our self is possible.


CHAPTER TWO

SEEKING THE SELF


KNOW THYSELF.

—Oracle at Delphi

SELF-KNOWLEDGE IS A DANGEROUS THING.

—Lou Reed
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Before we go looking for the essence of a person in the brain, it would help to have some conception of what we are seeking. There’s certainly no shortage of opinion about what terms like personality or the self might mean. William James, for example, proposed: “In its widest possible sense . . . a man’s Self is the sum total of all that he CAN call his, not only his body and his psychic powers, but his clothes and his house, his wife and children, his ancestors and friends, his reputation and works, his lands and horses, and yacht and bank-account. . . . If they wax and prosper, he feels triumphant; if they dwindle and die away, he feels cast down,—not necessarily in the same degree for each thing, but in much the same way for all.”
1

In fact, a whole area of psychology is devoted to the study of personality and the self.
2 And theologians, philosophers, novelists, and poets have also had much to say on the subject. While seemingly deep truths have sometimes emerged from these musings, it is not clear how, if at all, these insights might relate to the workings of the brain. After all, for many people, the brain and the self are quite different. I hope to show here that this is not the case. To do so, I first need to describe a way of thinking about the self that is compatible with current understanding of brain function.

“SOUL SERENADE”
3

A few months after starting this book, I attended a conference on the relation between the brain and the soul, sponsored by (fittingly enough) the Vatican.
4 The specific topic was “Neuroscience and Divine Action,” and the theologians who organized this meeting were trying to reconceptualize Church teachings in a way that would make sense in light of current scientific understanding of how the world works. In particular, they were attempting to determine how it is possible for God to influence people’s lives without violating the laws of physics. I can’t present the full range of views expressed, but one that stood out was the notion that God interacts but doesn’t intervene.

The basic idea goes something like this: In the beginning, God set the universe up in a certain way (that is, he created the laws of physics) and has subsequently left it alone, at least for the most part.
5 On a typical day, therefore, God doesn’t control the position of stars and planets, move mountains, part seas, change weather conditions, or make people do things they wouldn’t otherwise do (in other words, he doesn’t usually intervene), but he does communicate with people (he interacts).

Our concern here is not with the theological arguments for and against a noninterventionist view of God but rather with the possibility (or impossibility) of a scientific view of interaction. Given that people live a physical existence in the physical world, and that God is not part of the physical world, the question is: How can God interact with people? If you believe in the existence of a nonmaterial soul, then all you need to assume is that when God was creating the universe, he worked out some way of interacting with the soul. Since both God and the soul are nonmaterial, that interaction would also be nonmaterial, and the laws of physics would therefore be unviolated when interactions occur.

Much to my surprise, however, many of the theologians attending this meeting didn’t believe in a classic nonmaterial soul (this would probably be an even bigger surprise to the faithful they represent). Instead, they seemed to accept the principle that the mind is inexorably tied to the brain, and they consequently believed in a soul that is pretty much one and the same as the neurally mediated mind, a part of the physical world that must by its nature obey the laws of physics.

Theologians who link the soul to the physical world actually have history on their side. While many Christians today continue to believe in a soul that is separate from the body and that survives death, this idea didn’t really become prominent in Christianity until the Middle Ages. Early Christian teachings emphasized the resurrection of the body itself on Judgment Day rather than merely the survival of a nonmaterial soul. According to Mark 9:47, Jesus said, “It is better for you to get into the Kingdom of God with but one eye than to be thrown into Gehenna with both eyes.” This lesson was apparently not meant symbolically but instead reflected the early Judaic notion that we take into the afterlife the bodily state with which we leave this life.
6 (This explains why Jews and Christians, and Muslims, have cemeteries on the western slopes of Mount Olive, facing the Eastern Gate of the Old City in Jerusalem: the closer their bodies are buried to the Eastern Gate, which is where the Final Judgment is expected, the sooner they will be raised.) Ancient Egyptians also seem to have believed that the body, and not just the spirit, carries on in some way after death. In the Tomb of Menena, for example, a foe of the royal family chiseled off their faces to ensure that they went into the next life physically challenged.
7

If the soul is indeed physical in nature, part of the dilemma about how to sustain a belief in both physics and God would be solved (the part about how the soul meshes with the body). However, the thoroughly modern theologians would still be in a bit of a quantum pickle. If the soul is equivalent to the mind, and the mind depends on the functioning of the brain, how can God interact with people without physically affecting their neurons and, thus, intervening? And where is the soul hanging out while the body decays in the interim between death and Judgment Day? Not surprisingly, the Vatican conference ended inconclusively. No matter how all the pieces of the puzzle were moved around, they didn’t fit together to make a coherent picture. As the philosopher David Hume said long ago, logic and reasoning (and presumably science) cannot explain the immortality of the soul.
8 Either you believe or you don’t.

My reason for discussing this conference and the issues it raised is not so much to argue the point that it would be difficult, and maybe impossible, to find scientific solutions to theological riddles, but rather to demonstrate that a spiritual view of the self isn’t (or doesn’t have to be) completely incompatible with a biological one. Whatever else we are and aren’t, much of what we are is accounted for by what goes on in our brains. Some theologians, as we’ve seen, have come to accept this. But even people who believe in an immaterial soul that survives death have acknowledged the fact that the normal functioning of the soul depends on the brain. Shakespeare embraced this notion when he called the brain the soul’s frail dwelling.
9 A few minutes with my mother, a devout Catholic with Alzheimer’s disease, makes it painfully clear just how fragile the soul’s dwelling is.

THE LIMITS OF LOGIC

Theologians aren’t the only ones who have concerned themselves with interactions between body and soul.
10 The question is also one of the major puzzles that has occupied philosophers through the ages. In the seventeenth century, the French mathematician René Descartes devised a way of thinking about body and soul that has shaped philosophical debate on this topic ever since.
11 Like the contemporary theologians described above, Descartes sought a means of reconciling science and faith. His solution was to propose that “the mental” and “the physical” were separate substances that met and interacted at a special place in the brain.

Historians seem to agree that the earliest Greek philosophers did not have clearly distinguished notions of body and soul.
12 Later, though, some philosophers came to view body and soul as separate. Plato, for example, believed that the intellectual essence of an individual—his psyche or soul—survives death.
13 In fact, Plato looked forward to death so that he could be free of his body and all its needs and passions and finally be capable of pure thought.
14 For Aristotle, in contrast, body and soul were so integrally related that they could not be separated, though they could be distinguished conceptually.
15 By the Middle Ages, philosophers adopted a combination of these notions, viewing body and soul as two unified ‘substances’ (like Aristotle) but regarding the soul as eternal (like Plato). Aquinas, for example, believed that the intellectual, nonmaterial qualities of mind gave the soul immortality, and that the body was resurrected and reunited with the soul on Judgment Day.
16

This was the intellectual backdrop against which Descartes played his influential discussion of body and mind. Like Plato, he viewed the mental and physical as separate substances: “My soul, by which I am what I am . . . is entirely and absolutely distinct from my body, and can exist without it.” In a fusion of faith and psychological theory, Descartes equated the soul with consciousness, and said only humans have conscious control of their behavior. Therefore, only human souls can gain or lose access to heaven by their actions. The behaviors of other animals were, in Descartes’s scheme, reflexive or automatic, and carried out without thought. So, for Descartes, if it wasn’t conscious, it wasn’t mental. Descartes didn’t exactly deny the existence of unconscious processes, but simply relegated them to the physical world, proposing that they function in humans the way they do in mindless (soulless) animals.

But if ‘the physical’ and ‘the mental’ are completely different entities, how can the conscious soul (the mental) be responsible for the physical body? Descartes’s solution was that the conscious soul substance can interact with the material body by means of a small region of the brain called the pineal gland. While most parts of the brain exist in duplicate, the pineal gland is singular and centrally located, which suggested to Descartes that it must be the seat of mind-body interaction—a place where commands from the soul can influence the body, and where information from the body (either about the outside world or the body itself) can enter the soul as perceptions, emotions, and knowledge.

In Descartes’s scheme, the nonphysical soul substance actually served the dual function of communicating with the physical body as well as with God. This interplay between physical and nonphysical substances is precisely the kind of solution to the problem of how God interacts with people that the theologians at the Vatican conference were trying to move beyond. Our interest here, however, is not in the theological question (How does God interact with the soul?), but in the philosophical one (How does the mind interact with the body?). Descartes’s framing of the philosophical question, and his particular answer to it (a mind-body interaction in the brain), set up the conundrum known as the mind-body problem, which philosophers have struggled with ever since.
17 I want to make two points about this subject that are relevant to the present discussion.

First, in equating the mind with consciousness, Descartes framed the mind-body problem in terms of the relation between consciousness and the brain. As such, the mind-body problem, in its traditional conception, concerns an aspect of the mind rather than the whole mind. Most of what the brain does is not, in fact, part of the traditional mind-body debate. Some contemporary philosophers take a broader view than Descartes and accept that certain nonconscious aspects of brain function also contribute to mental life.
18 However, they regard such nonconscious aspects as “easy problems” that are not really the concern of philosophy. As will become apparent later in this chapter, I believe that these implicit or unconscious aspects of the self also play an important role, in fact an essential one, in shaping who we are and explaining why we do what we do.

Second, it’s important to distinguish the philosophical mind-body problem from the neuroscientific problem about how the brain creates the mind. Philosophers, by definition, seek philosophical solutions to problems (including the mind-body problem) and discuss the possible relations, the logic, that might exist between fundamental substances in nature (matter and mind). Neuroscientists, by contrast, typically start with the assumption that the materialist view of the mind-body problem is correct (that the mind is a product of the brain), and then try to understand how the brain makes the mind possible.
19 In fact, many philosophers today accept some version of materialism, but even if the tides should shift in the coming years and dualism (the belief that mind and body are separate substances) should take over philosophy, neuroscientists will not be out of jobs. Brain researchers are, after all, studying the brain, not philosophy. This does not mean that the paths of the neuroscientist and philosopher never cross. They often do, and when they do, each group has sometimes been enlightened (and sometimes enraged) by the other.
20 But, ultimately, because philosophers and brain scientists are pursuing different concerns, progress in one field does not necessarily signal an advance or defeat in the other.

In spite of my own contention that consciousness is not the be-all and end-all of mind and behavior, I nevertheless have considerable sympathy for the belief that neuroscience will come to explain consciousness. Descartes was correct in thinking about unconscious mental processes in physical terms; he erred, however, in conceiving of consciousness as nonphysical. That the brain mechanisms underlying conscious experience haven’t been figured out yet doesn’t mean that they will remain obscure forever. In fact, recent research has begun to make some headway in understanding the brain mechanisms of consciousness, and we’ll take a look at this work later in the book.

OUR BODIES, OUR SELVES

Although the mind-body problem is the favorite topic of philosophers who work in the area called the philosophy of the mind, some of these philosophers have other things on their minds. One that is particularly relevant to us, and that is closely intertwined with the mind-body problem, is the issue of what constitutes a person. Is a person a body, a mind, a mind in a body? Does a person have to be human? Are all humans persons? Could a creature from another planet be a person? Can a human lose personhood as a result of brain damage, insanity, or moral transgressions? When during life does personhood start and stop? Is an embryo or an infant a person? What about someone who lingers for months in a coma from which he will, by medical prediction, never recover? The latter questions have wide-ranging social and legal implications, but only if the former ones can be answered in some reasonable way. If we can’t establish precisely what a person is, it matters little whether we are one or not. John Locke had something like this in mind when he said, hundreds of years ago, that person is a “forensic term, appropriating actions and their merit; and so belongs only to intelligent agents, capable of a law, and happiness and misery. . . . This personality extends itself beyond present existence to what is past, only by consciousness.”
21

Peter Strawson is perhaps the best-known modern philosopher in this area. His much-cited paper “Persons”
22 starts with Ludwig Wittgenstein’s assertion that bodies are not in possession of the states of consciousness that come out of them: “The I occurs in philosophy through the fact that the ‘world is my world.’ The philosophical I is not the man, not the human body, or the human soul . . . but the metaphysical subject, the limit—not a part of the world.” You’ll probably be happy to know that Strawson, too, was puzzled by these words, which he called impressive but obscure.

Strawson was motivated by Wittgenstein’s arcane statements to try to explain the idea of something that is both a subject of experiences (that is, is conscious) and is a part of the world (that is, is dependent on a body). He wanted to understand the relation between two questions: Why do we ascribe states of consciousness to our bodies, and why do we ascribe states of consciousness to anything at all? Descartes had raised the first when he said, “I am not lodged in my body like a pilot in a vessel,” and Wittgenstein the second with his statement that “The thinking, presenting subject—there is no such thing.”
23

According to Strawson, because we can attribute our own states of consciousness to ourselves, others like us must also have similar states of consciousness. If we can figure out how to identify those who are like us, we can know to whom consciousness should be attributed—in other words, we can know who is a person. To do this, he distinguished between two kinds of statements: those that obviously can be applied to material bodies that also exhibit consciousness (“is in pain,” “is thinking,” “believes in God”) and those that can be applied equally to material bodies that are conscious and that are not (“is heavy,” “is tall,” “is hard”).

Like Locke and Strawson, many philosophers have taken the view that personhood is a characteristic of intelligent, conscious creatures, that consciousness is, in fact, the quality that defines personhood. But others demand more, in the form of a moral element. This was implicit in Locke, as well as in the writings of Kant. Daniel Dennett combined the thought of Locke and Kant, and other philosophers, proposing that there are two interrelated notions of a person, one moral and one metaphysical.
24 The metaphysical person is a thinking, feeling, intelligent, conscious agent, while the moral person is one who is accountable for his actions. Dennett asks whether being a person in the metaphysical sense automatically makes one a person in a moral sense, or does it merely make a moral capacity possible. He goes on to list several conditions of personhood. A being is a person if it is rational, verbal, conscious, and, in fact, self-conscious, capable of being acted toward in a certain way, and capable of reciprocating when acted toward in this way. Dennett’s list also borrowed from John Rawls, who argued, “To recognize another as a person one must respond to him and act towards him in certain ways,”
25 and from Thomas Nagel, who affirmed that “extremely hostile behavior towards another is compatible with treating him as a person.”
26 But Dennett, in the end, concludes that these are necessary but not sufficient conditions for defining a person—that there is, fundamentally, no way to set a passing grade for personhood that is not arbitrary.

The concept of the self, which is of utmost importance to us here, is closely related to the philosophical notion of a person. Within philosophy, there has, in fact, been a growing interest in the self,
27 an outcome of which has been the emergence of distinctions between different aspects of the self.
28 One much-discussed distinction is between the minimum and the narrative self.
29 The former is an immediate consciousness of one’s self, and the latter a coherent self-consciousness that extends with past and future stories that we tell about ourselves.
30 The narrative self bears some relation to the postmodern notion that the self is socially constructed.
31 While social construction is often viewed as diametrically opposed to a scientific view of man,
32 the two are not necessarily at odds with each other since brains, in the end, are responsible for both the behaviors that collectively constitute the social milieu, and for the reception by each individual of the information conveyed by this milieu.

In focusing on consciousness as the leading metaphysical feature of who we are, philosophers interested in the question of personhood and the self leave out much of who we are—all the nonconscious aspects. And in dividing the world into material objects and conscious selves or persons, as Strawson did, nonhuman animals are placed in a kind of ontological limbo, since a nonhuman animal cannot be a person.

Although other animals are not conscious in the human sense, they are not simply objects, like rocks or chairs. They are living creatures with nervous systems that make it possible for their bodies to interact with and change the material world in ways that rocks and chairs cannot. The concept of a person, a conscious self, while useful as a way of evaluating issues related to being human, is thus less valuable as a general-purpose concept for understanding existence in the context of our animal ancestry. And because we must pursue many aspects of how the brain works through studies of nonhuman organisms, we need a conception of who we are that recognizes the evolutionary roots of the human body, including the brain.

Though not as widely discussed as conscious aspects of the self, nonconscious aspects are nevertheless important. They are essential to the Buddhist attempt to eliminate the conscious self,
33 to ideas about multiple selves by William James and others,
34 as well as to notions of a primitive, nonconceptual,
35 or ecological
36 self that exists outside of conscious awareness. Once we accept that the self of a human can have conscious and nonconscious aspects, it becomes easy to see how other animals can be thought of as having selves, so long as we are careful about which aspects of the self we are ascribing to each species in question.

The self, then, is a notion that can be conceived of along an evolutionary continuum. While only humans can have the unique aspects of the self made possible by the kind of brains that humans have, other animals have the kinds of selves made possible by their own brains. To the extent that many of the systems that function nonconsciously in the human brain function similarly in the brains of other animals, there is considerable overlap in the nonconscious aspects of the self between species. Obviously, the more similar the brains, the more the overlap.

The extent to which other animals have any kind of consciousness is, unfortunately, impossible to know. We can speculate, but because the human mind cannot become a cat, dog, bird, lizard, frog, or fish mind, we cannot know with certainty how such a question should be answered.
37 Descartes’s greatest contribution was perhaps his conclusion that the only thing he could know with certainty was his own mind. So long as we are talking about other animals with brains like our own (that is, other humans), we can have some confidence that their mental states are like ours. But we cannot with any degree of certainty extrapolate from our own mental states to those of other species.

In spite of having gotten this far with some key concepts from philosophy, the fact is that philosophy will probably not give us the kind of foundation we need to pursue the relation between the self and the brain.
38 To state that a mind, or a person, or a self is all physical, or all mental, or partly physical and partly mental, or something else altogether (like the product of socially constructed relations between people),
39 lays out the territory in a way that is useful for analyzing broad categories of experience within and between species, but does not tell us much about how to pursue mechanisms in the brain. If we are going to figure out how it is that our brains make us who we are, we need a way of linking a fairly detailed conception of who we are to neural functions. Psychology may be more relevant to that purpose.

MIND SCIENCE

Psychology was actually a branch of philosophy until the late nineteenth century, when Wilhelm Wundt, a German physiologist, began doing experiments to understand the way the mind works rather than just speculating about it.
40 He and his followers, known as introspectionists, took the key steps required to convert psychology into an experimental science. Their main topic of investigation was conscious experience, which they explored by examining their own experiences, attempting to break them into essential, irreducible elements.

But early in the twentieth century, some psychologists began to argue that this was no way to conduct scientific research, since one’s conscious experiences can only be known personally, and cannot be verified by others.
41 This idea caught on and eventually spawned behaviorism, which was based on the premise that a scientifically valid psychology had to focus on observable events (behavioral responses) rather than internal states.
42 Some of its adherents were methodological behaviorists, which meant they didn’t necessarily reject the existence of consciousness, but simply believed it couldn’t be studied. Radical behaviorists, in contrast, actually denied that consciousness existed. For them, mental states were illusions created by tendencies to act in one way or another. Philosophers like Gilbert Ryle adopted radical behaviorism as a resolution to the mind-body problem,
43 eliminating the mind entirely, leaving only the physical body to be explained in physical terms. Ryle called mental states “ghosts in the machine,” after the “deus ex machina” of Greek tragedy, a god that was lowered onto the stage from above to solve the problems of mortals.

Toward the middle of the century, it dawned on some scientists that the operations (computations) performed by computers were not unlike what a human does when solving a problem.
44 This notion was embraced by some farsighted psychologists like Jerry Bruner
45 and George Miller,
46 and the cognitive approach to psychology, which emphasized internal mechanisms that process information, was born.
47 This was an attractive alternative to mindless behaviorism, and eventually the cognitive movement dethroned behaviorism and brought the mind back to psychology.

The mind that returned, though, was not exactly the one that the behaviorists had disposed of. Behaviorists had objected to the emphasis of introspectionists on mental content (the experience of the color red, for example). Cognitive scientists, however, were studying mental processes rather than the content of consciousness. They were more concerned with how colors are detected and discriminated than in what it is like actually to experience them.

It is now widely recognized that we can have conscious access to the outcome of cognitive processes, but we are not usually aware of the processes that were involved in generating that content.
48 Our perceptions, memories, and thoughts generally work in happy ignorance of the processes that make them possible. For cognitive scientists, and in stark contrast to Descartes, mind and consciousness are not at all the same.

The cognitive movement had a tremendous impact on psychology, but its influence did not stop there. Information-processing concepts were also adopted by workers in linguistics, anthropology, and other social sciences, as well as mathematics and physics. And just as psychologists were conceiving of minds in terms of computer operations, computer scientists and mathematicians were pursuing the notion that computers might perform mindlike operations, an idea that led to the field of artificial intelligence (AI). Ultimately, cognitive science emerged as an interdisciplinary approach to understanding how the mind works. It came to be called “the new science of mind.”
49

The fact that cognitive processes are not dependent on consciousness (actually, consciousness depends on unconscious cognitive processes) means that the mental vs. physical dilemma does not have to be overcome in order to study the brain mechanisms of cognition. Indeed, many of the processes studied by cognitive scientists are also topics of research pursued by so-called cognitive neuroscientists. Led by breakthroughs in understanding the psychology of cognition, cognitive neuroscientists have been very successful in relating perception, attention, memory, and thinking to underlying mechanisms in the brain.
50

Cognitive psychology, and its sister, cognitive neuroscience, would thus seem to be taking us ever closer toward psychological and neurobiological understandings of the self. However, this is not exactly the case. Though we understand how specific cognitive processes work psychologically and neurologically, cognitive approaches fall short when it comes to explaining the self.

First of all, by its very definition, cognitive science is a science of only a part of the mind—the cognitive part—and not a science of the whole mind.
51 Traditionally, as we’ll see in chapter 7, the mind has been viewed as a trilogy, consisting of cognition, affect (emotion), and conation (motivation).
52 The fact that emotion and motivation are not studied by cognitive science makes sense if cognitive science is regarded as a science of cognition, but is troubling if the field is supposed to be the science of mind. A mind without feelings and strivings (the kind of mind traditionally studied in cognitive science) might be able to solve certain problems given it by a cognitive psychologist, but it doesn’t stack up well as the mental foundation of a self. The kind of mind modeled by cognitive science can, for example, play chess very well, and can even be programmed to cheat. But it is not plagued with guilt when it cheats, or distracted by love, anger, or fear. Neither is it self-motivated by a competitive streak, or by envy or compassion. If we are to understand how the mind, through the brain, makes us who we are, we need to consider the whole mind, not just the parts that subserve thinking.

A second shortcoming of cognitive science is that it has not grappled successfully with how various cognitive processes interact to form the mind. Considerable progress has been made in understanding how perception, memory, and thinking work, but not about how they work together. And in light of the tripartite nature of the mind, an understanding of the self is going to require that we not only figure out how various cognitive processes interact, but also that we include emotions and motivations in the mix and figure out how they interact with one another, as well as how they interact with cognitive processes. Our hopes, fears, and desires influence how we think, perceive, and remember. A science of mind needs to account for and understand these complex processes.

And, finally, cognitive science deals with the way the mind typically works in most of us, rather than the way it works uniquely in any one of us. While we all have basically the same mental processes mediated by the same brain mechanisms, the way these processes and mechanisms operate is determined by our particular genetic background and life experiences.

It would be hard to overstate the importance of cognitive science. It has been extremely successful as a research program, and has revolutionized the way we conceive of the mind. So when I single out the shortcomings of the field, I do so not to condemn it, but instead to simply point out that it’s incomplete when it comes to understanding what makes us who we are.

THE PERSONALITY CONTEST

Psychology, as we know it today, is an imperfect marriage between two distinct approaches to the workings of the mind that emerged in the late nineteenth century.
53 One is the experimental approach, which emphasizes the way specific mental processes, like perception or memory, typically work. This is the approach that gave rise to cognitive psychology. The other approach is more concerned with how well-adjusted people are and how they might change their behavior to improve their psychological well-being. It focuses on individuals and their idiosyncratic traits, habits, feelings, and thoughts, rather than on the way things work in most people most of the time. The various forms of psychotherapy in use today are outgrowths of this approach, which has also been a fountainhead for theories of personality. This is the kind of psychology that is portrayed in films and novels and is what people usually have in mind when they think of what a psychologist is.

Ideas about personality are probably as ancient as ideas. Around 400 B.C., Hippocrates, for example, proposed that one’s health and character were determined by the interaction among four bodily humors (blood, phlegm, black bile, and yellow bile), each of which, in turn, reflected four cosmic elements (earth, water, air, and fire).
54 Six hundred years later, Galen expanded the theory, proposing that excess in one or another humor gave people distinctive personalities. (Excess blood led to a sanguine, enthusiastic personality; too much black bile made one melancholic; abundance of yellow bile led to irritable or choleric temperament; and overproduction of phlegm gave rise to a slow, apathetic, or phlegmatic person.)
55

Although views of personality, temperament, character, and the self continued to be developed over the centuries, modern approaches essentially began with Freud’s psychoanalytic theory.
56 Subsequent theories have for the most part been variations on or reactions to Freud, and fall into several broad categories.
57 These include neo-Freudian psychodynamic theories, organismic or self theories, trait theories, behavioral or learning theories, and cognitive theories.

Personality theorists clearly have had valuable insights into the workings of the human mind, and have guided therapists in their efforts to help people adjust to life’s challenges. But the various theories are often directly contradictory.
58 There were feuds within psychoanalysis even in Freud’s day (Jung, for example, broke away from strict Freudianism). Later, the neo-Freudians had disputes as well. For example, some maintained Freud’s emphasis on repressed sexual urges as the root of anxiety, while others replaced sexuality with social and/or cultural factors as the core psychoanalytic concept. Psychoanalytic theory today is probably best viewed as a family of theories rather than a single well-defined view of how the mind works and how it breaks down in psychopathology.

But differences within psychoanalytic theory pale compared to differences between psychoanalytic and other personality theories. Some theories focus on psychopathology, while others are more concerned with the nature of the well-adjusted person. Unconscious motivation plays a key role in some theories, while others go in the opposite direction and focus almost exclusively on conscious strivings. Behavior is motivated in multiple ways in many theories, whereas in others, a single motive is emphasized (e.g., sexual gratification or self-actualization). Social considerations are important in some but are less crucial in others. Biological factors, especially genes, are believed to underlie stable personality traits over one’s life span for some theorists, but others emphasize the role of learning and situational (especially social) factors in determining behavioral and mental states.

One possible explanation for the diversity of personality theories is that the topic is simply so difficult that no one has quite figured it out yet. Alternatively, there may have not been a clear winner in this personality contest not because the various theories proposed to date are all wrong, but because many are at least partly correct. If this is true—and I believe this is the case—then the best way to construct a view of the self might be not to pit the various theories against one another but rather to synthesize across them.

A VIEW OF THE SELF

So far, I’ve used the terms personality and the self rather loosely. Now it’s time to get more specific. From here on, when I use the term the self I am referring to the totality of the living organism. This notion subsumes the idea of personality
59 and is similar to what William James had in mind when he described the self as the sum total of who one is (see the opening paragraph of this chapter). But in order for this view of the self to be useful to our pursuit of how the brain makes the self possible, we need to refine it considerably.

In modern personality theory, as in philosophy, the notion of the self typically refers to the conscious self, in the sense of having self-knowledge, a self-concept, and self-esteem; of being self-aware, self-critical; of feeling self-important; and of striving toward self-actualization. Carl Rogers, a pioneer psychologist of the self, summed up this view, defining the self as “the organized, consistent conceptual gestalt composed of perceptions of the characteristics of the ‘I’ or ‘me.’”
60 For Rogers, these perceptions are “available to awareness, though not necessarily in awareness
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