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To my sons, Andrew and Philip, in the hope that you will never fall by the wayside as
so many in this book have, but will instead move along into happy and fulfilled lives.
Don’t worry too much about where the train is going—just decide to get on board for
wherever it will take you on life’s adventures. Believe in the spirit of giving at
Christmas, remember Tintin, and never forget Sammy Jankis!



“Oh, Agent Starling, you think you can dissect me with this blunt little tool?”

Hannibal Lecter admonishing Clarice Starling for using a self-report instrument to
assess him in Jonathan Demme’s movie Silence of the Lambs
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Preface

It’s July 19, 2012, and it’s as hot as the hobs of hell here in
Philadelphia. The air-conditioning in my work office conked out, so I
came home to an airy upstairs library room to write this preface. I
should have been filming a crime documentary this afternoon with a
crew from Chicago, but they had their equipment stolen this morning.
That’s not a surprise, though, as crime strikes all the time here in
Philadelphia. Yesterday, I was dealing with two police detectives—
Lydon and Boyle—here at my house, which had been burgled
yesterday. Just what you want when you come back after midnight from
Hong Kong. But I live close to my data, which is one reason I reside
here in West Philadelphia.

Looking around this upstairs library, I’m surrounded by hundreds of
rare-edition books on crime and violence that the burglar didn’t take. I
suppose he’s not as interested as we are in what causes crime. They’re
not my books, mind you. They belong to the people who lived here
during the seventy-year period before I moved in. Most belong to
Marvin Wolfgang, a world-renowned criminologist who, beginning in
1969, sat and wrote in this very library room. For the thirty years
before that, Thorsten Sellin, another world-leading criminologist and
Wolfgang’s PhD supervisor, lived here, having bought the house just
seven weeks before the outbreak of World War II. I am at his desk. For
three-quarters of a century between the two of them—professor and
mentor—these intellectual giants in sociology redefined the field of
criminology at the University of Pennsylvania, where I myself now
work.

Given that remarkable criminological legacy, my mind inevitably
turns to a historical perspective on the fundamental question addressed
by this book. Is there a significant biological contribution to the causes



and cures of crime? It turns out that that idea was all the rage 150 years
ago, when an Italian doctor named Cesare Lombroso broke with
intellectual tradition and, taking a novel empirical approach to studying
crime, tried to persuade the world of a basis to crime residing in the
brain. But as the twentieth century progressed, what was once an
innovative viewpoint quickly fizzled out and sociological perspectives
took center stage. During that time no criminologist worth his or her
salt would have anything to do with an anatomy of violence or the
biology of bad behavior.

Except, that is, the sociologist whose ghost lingers close to me
beside the fireplace in this upstairs library overlooking Locust Street.
Marvin Wolfgang documented in a far-reaching historical analysis of
Cesare Lombroso that never in the history of criminology has a person
been simultaneously more eulogized and more condemned.1 He noted
how Lombroso continues to be held up as a straw man for attack by
those hostile to a biological theory of crime causation. He recognized
the clear limitations in Lombroso’s research, yet simultaneously saw
the enormous contributions that this Italian made.

Toward the end of his own career, Wolfgang himself became
convinced that there was—in part—a biological, cerebral basis to
crime. His mentor Thorsten Sellin similarly believed that Lombroso’s
biological perspective, focusing as it did on the criminal rather than the
crime, was unprecedented in its vitality and influence.2 Sharing their
home and library as I do at this moment, I can hardly disagree with
them.

Yet most in the field of criminology would disagree. Biological
research on violence was vilified in the 1970s and 1980s, during my
formative years as a scientist. Amid interdisciplinary rivalries the
perception was that researchers like me were at best biological
determinists who ignored social processes—and at worst racist
eugenicists.

Perhaps because of a rebellious and stubborn streak running through



me, that negative perspective has never deterred me throughout my
thirty-five years of researching the biology of crime. Nevertheless,
working as I have within the confines of top-security prisons and ivory-
tower universities, I have been shut off from a wider audience who
might be just as excited as I am about what new insights a biological
perspective can offer. It is that desire to share this research with a
wider audience that inspired me to write this book.

In that context I owe an enormous debt of thanks to Jonathan
Kellerman for encouraging me to write a popular book about my work.
Jonathan, as one of the world’s foremost writers of crime fiction, has
himself written a provocative nonfiction science book, Savage Spawn,
on the causes of crime in the wake of a horrific schoolyard shooting.3
About fifteen years ago we had lunch together. Jonathan has a PhD in
clinical psychology, had read and absorbed my academic work, and
believed I had something important to share with others. He put me in
touch with his own agent, and I wrote a proposal. It came to nothing. At
that time, no matter how I tried, I could not get any publisher
interested.

But times changed in those fifteen years. On the tails of the genome
project, societies across the world have begun to realize the importance
of genetic and biological factors in a whole host of processes—and not
just medical conditions. Serendipity struck. Eric Lupfer, an alumnus of
the University of Pennsylvania and a literary agent at William Morris
Endeavor, read a question-and-answer article about my work in our
university’s magazine. Eric too recognized the potential public interest
in a book on the anatomy of violence, and thanks to his outreach and
vision, here I am completing the book in this historic room. I could not
have had a more supportive, helpful agent. Sincere thanks are also due
to Jeff Alexander at Pantheon for his splendid edits, vision, and
guidance in the final throes of my writing—the time spent with him has
been magical. Josie Kals and Jocelyn Miller at Pantheon provided
invaluable support and help, and I am particularly indebted to my copy



editor, Kate Norris, for her meticulous and careful fine-tuning of the
manuscript. Thanks also to Helen Conford at Penguin for her strong
enthusiasm and encouragement throughout this long march. Eric, Jeff,
and Helen have together provided me with a wonderful opportunity for
which I am truly grateful.

That sea change in opinion I mentioned is also filtering through into
academia. Leading criminologists across the world are now beginning
to follow in Wolfgang and Sellin’s footsteps. They are recognizing the
cross-disciplinary potential of a biological approach not as a
competitive challenge, but as a cross-fertilizing joint enterprise that
combines social with biological perspectives. Even the world’s premier
sociology journal, American Sociological Review, is beginning to
publish molecular genetic research on crime and violence. Nobody
would have dreamed that just fifteen years ago. Now the new
subdiscipline of neurocriminology is quickly sweeping us back to the
future.

Friedrich Lösel, the director of the Institute of Criminology at the
University of Cambridge, was a kind host to me there while I
completed this book. In Cambridge I benefited enormously from
discussions with Sir Anthony Bottoms, Manuel Eisner, David
Farrington, and Per-Olof Wikström, as well as Friedrich himself. At the
University of Pennsylvania, Bill Laufer worked with me to bridge my
imaging research with his expertise on white-collar crime. Martha
Farah was pivotal in introducing me to neuroethics, while Stephen
Morse has tutored me patiently in neurolaw. It has been an honor to
work with such extraordinary colleagues. I should also thank Richard
Perry, who endowed my chair, as well as Amy Gutmann, who had faith
in my controversial work and hired me into her Penn Integrates
Knowledge initiative.

Interest in the biology of violence goes well beyond academia and
into the media. Erin Conroy at William Morris Endeavor had masterly
intuition in showing Anatomy of Violence to Howard Gordon and Alex



Gansa, who then obtained a pilot production commitment for it from
CBS. My thanks to you, Erin, and also to you, Howard, for finding
something in this book to spark your interest for a new TV series; it has
truly meant a lot to me.

So very many research collaborators, colleagues, and academic
friends have helped and inspired me over the years. Among these I am
especially indebted in different ways to Freda Adler, Rebecca Ang,
Josef Aoun, Laura Baker, Irv Biederman, John Brekke, Patty Brennan,
Monte Buchsbaum, Ty Cannon, Avshalom Caspi, Antonio and Hannah
Damasio, Mike Dawson, Barbra Dickerman, Ken Dodge, Annis Fung,
Daniel Fung, Lisa Gatzke-Kopp, Chenbo Han, Robert Hare, Lori
LaCasse, Jerry Lee, Tatia Lee, Rolf and Magda Loeber, Zhong-lin Lu,
Don Lynam, John MacDonald, Tashneem Mahoomed, Sarnoff
Mednick, Terrie Moffitt, Joe Newman, Chris Patrick, Angela Scarpa,
Richard Tremblay, and Stephanie van Goozen. Their friendship,
support, and inspiration have meant a lot to me over the years. My
students at the University of Pennsylvania have been a true joy to
instruct and supervise. Among many I must particularly acknowledge
the “Gang of Four”—Yu Gao, Andrea Glenn, Robert Schug, and Yaling
Yang—for the privilege of learning from such a talented, gifted, and
productive research team.

We gain inspiration from many sources in different ways. I am
especially indebted to my PhD supervisor, Peter Venables, at York
University, for his support and encouragement over the past thirty-five
years, particularly during the four years I spent working in prison,
where for seven months I simply gave up on completing my PhD. He
has been a very special person in my life. Dick Passingham did more
than anyone in tutoring me to think clearly and simply when I was an
undergraduate at Oxford University. In a different vein, Larry Sherman
was pivotal in bringing me to criminology at the University of
Pennsylvania five years ago. To him I owe an enormous debt of thanks.
His vision in believing that neurocriminology is a field of the future



has been truly inspirational. Marty Seligman gave me thoughtful advice
on writing this book and sparked in my mind one of the futuristic
scenarios in the final chapter.

I learned a great deal from discussions with Julia Lisle, Ed Lock, and
John, Marcus, and Sally Sims on social and legal issues in the last
chapters. But most of all, I’m extremely grateful to my family—Philip,
Andrew, and Jianghong—for being so very patient with me and
understanding why I have had so little free time with them of late. They
have given me the joy, support, and love that have kept me moving
throughout the course of this writing.



INTRODUCTION

It was the summer of 1989 in Bodrum, a beautiful seaside resort on the
southwestern coast of Turkey, soaked in sun, history, and nightlife. I
was on vacation and it had been a long day. I had taken the bus from
Iráklion, where I had caught the second-worst case of food poisoning I
had ever had in my life, including two days in bed throwing up with
backbreaking pain.

It was very hot that July night, and I could not sleep. I had kept the
windows open to try to stay cool. I tossed and turned, still somewhat
sick and sleepless—in and out of consciousness, as my girlfriend slept
in the room’s other single bed. It was just after three a.m. when I
became aware of a stranger standing above me. At that time I was
teaching a class on criminal behavior, and I would tell my students that
when they became aware of an intruder in their apartment, they should
feign being asleep. Ninety percent of the time thieves just wanted to
grab the goods and then get out. Let them go—then call 911. You run
no risk and have a fighting chance of getting your possessions back
without a violent confrontation.

So what did I do when I saw the intruder at my bedside? I fought. In
the milliseconds that it took my visual cortex to interpret the shadowy
figure and signal this to the amygdala, which jump-starts the fight-
flight response, I leaped out of my bed. In little more than a second, I
had instinctively grabbed the intruder. I was on automatic pilot.

Information from the senses reaches the amygdala twice as fast as it
gets to the frontal lobe. So before my frontal cortex could rein back the
amygdala’s aggressive response, I’d already made a threatening move
toward the burglar. This in turn immediately activated the intruder’s
fight-flight system. Unfortunately for me, his instinct to fight also



kicked in.

The next thing I knew I was being hit so quickly that it felt like the
man had four fists. He hit me so hard on the head that I saw a streak of
white light flash before my eyes. He also hit me in the throat. He
seemed to hit me all over.

I was violently thrown against the door. I felt the doorknob and I
must confess the thought of escape sprang into my mind. But at that
instant I heard piercing screams from my girlfriend, struggling with the
man. She eventually ended up with bruises on her arms, but I think
these were defense wounds and that the intruder only wanted to keep
her quiet. Seeing them struggle, the instinctive reaction that had
originally come upon me when I was in bed returned. I leaped at him
again and somehow managed to push him out of the open window.

In that instant I felt an immediate sense of safety and relief. But the
euphoria evaporated after I turned on the light switch and saw the blood
running down my chest. I tried to shout out, but what came out of my
mouth was a hoarse whimper.

Completely unknown to me in the midst of that mismatched contest
was that the assailant had been holding a knife. Quite a long one, with a
red handle and a six-inch blade, it turned out.1 But I was lucky. As I
warded off his blows with my arms, the blade of the cheap knife had
snapped off, leaving only a few millimeters of metal left on the handle.
So when he attempted to cut my throat, the damage was far less than it
might have been.

The police arrived surprisingly quickly. The hotel was right beside
an army barracks. There had been a sentry on duty who had heard the
shouts and screams and he raised the alarm. The hotel had been quickly
surrounded, so that when the police arrived they believed that the
perpetrator was still inside the hotel.

Meanwhile I was taken to the hospital. It was rudimentary and bare. I
was laid on my back on what felt like a hard concrete slab, while the



doctor put a few stitches in my throat. The window of the hospital room
was open, and I could hear in the distance that a party was still going
on. The strains of the music wafted through the window, the
Beatles’ “Hard Day’s Night,” of all songs.

Afterward, the police wanted me back at the hotel to go over what
had happened. All the residents were now standing in the lobby, even
though it must have been about five a.m. by then.

The police had thoroughly gone through the rooms of all the
residents in search of my assailant. I learned later that one man had
looked a bit flushed when the police pulled him from his bed, and he
had a red mark on his torso that looked fresh. He was in the upstairs
room right next to me. So he was one of the two suspects waiting for
me when I entered the lobby.

Both were young Turkish men. Both were naked from the waist up—
just as the attacker had been. One was quite a good-looking man, but
otherwise there was nothing out of the ordinary about him. The second
suspect had a rougher look. He was also stocky and muscular, and what
flashed through my mind at that moment was that he had the classic
mesomorphic physique that early criminologists believed typified
criminals.2 He also had a striking scar on his upper arm. His nose
looked as if it had been broken. His looks persuaded me. He had to be
the man who’d tried to cut my throat.

The police pulled him aside and had a quiet word with him. But not
so quiet that the manager of the hotel couldn’t overhear and translate
the conversation back to me. The police told him they simply wanted to
clear up the case, and if he’d admit that he was the perpetrator, they
would let him go. So the gullible guy made his admission, and was
promptly arrested.

At that point, I’d had enough of Bodrum and Turkey, and I told the
police I was off to the neighboring island of Kos in Greece in the next
two days. Remarkably, they decided to expedite the trial. It was



something of a ceremony at the outset. It started off at the police
station. I was placed next to my assailant, and we were marched
through the center of the town, side by side, to the courthouse. Quite a
number of people came out to watch, as I had been featured in
Bodrum’s local newspaper the previous day, pictured with a prominent
white bandage on my throat. Many of them pointed at us and yelled at
the defendant. Although whatever they said was incomprehensible to
me, it was clear that the defendant was not a popular man.

The trial itself was novel, to say the least. The courtroom looked like
a scene out of the Nuremberg trials, but in a distorted dream. There was
no jury at all. Instead, there were three judges in scarlet robes seated
loftily above us. The defendant did not have an attorney. Neither did I,
for that matter. Adding to the strangeness, none of the judges could
speak or understand any English, and I certainly could not speak
Turkish. So they procured a cook who could speak some English and
serve as my interpreter. It was all very surreal.

I gave my testimony. The judges asked me how I could identify the
assailant given that the incident had occurred just after three a.m. and it
had been dark. I described to them how the moonlight was streaming
through the window by my bed, illuminating one side of the assailant’s
face as we struggled. That I had frantically wrestled with him and that
that gave me a sense of his stature and build. I said that I could not be
completely sure—but frankly, whether that part ever got translated, I’ll
never know.

After I gave my testimony through the cook, the defendant gave his
testimony. Whatever he said in Turkish, the judges were not persuaded.
They found him guilty as charged. It was as simple as that.

After the verdict one of the judges ushered me and my translator
over to the bench. He told us that the defendant would be brought back
later for sentencing, and that it would be a prison sentence of several
years’ duration. Justice is swift and efficient in Turkey, I thought. I had
seen on that trip more than one elderly man with a hand missing, a



vestige of the days when theft was punished by detaching the offending
part of the perpetrator’s anatomy. That had seemed harsh when I had
seen it earlier on my trip. But at that moment in the courtroom, in spite
of the seeming lack of due process, hearing that my attacker would see
significant prison time was music to my ears. Justice, as they say, is
sweet.

Until that experience in Bodrum, violence had been primarily an
academic concern for me. I’d tolerated my fair share of small-scale
crime up to that point—two burglaries, theft, and an assault—but
having one’s throat cut can change the way one looks at the world, or at
least at one’s self. My girlfriend and I left the next day for Greece, but
as I simmered under the hot sun on the beach in Kos, I remember
suddenly feeling a surge of anger about the whole ordeal. The thief,
who easily could have killed me, had gotten off easy. He should have
been beaten up. His throat should be cut. He should spend the rest of his
life a fitful sleeper, hypersensitive to the slightest sound in the night. A
few years inside did not seem like justice. It perhaps should have been
enough, but to me, especially at that moment, it wasn’t.

This experience had a powerful effect on me. It broke through my
outer façade of liberal humanitarian values and put me in touch with a
deep, primitive sense of retributive justice. From an assured English-
bred opponent of the death penalty, I became a person who could no
longer be ruled out of a jury pool for a capital crime in the United
States. An evolutionary instinct for vengeance was triggered inside me,
and it has stayed with me for years.

Consequently, I have something of a Jekyll-and-Hyde attitude about
my work investigating the biological basis to crime. One conclusion
I’ve drawn from the research presented in this book is that biological
factors early in life can propel some kids toward adult violence. Risk
factors like poor nutrition, brain trauma from childhood abuse, and
genetics are beyond an individual’s control, and when those factors are
combined with social disadvantages and our society’s anemic ability to



spot and treat potential offenders, the odds are that people with these
disadvantages will turn to crime. That means I likely should cut my
assailant some slack. And if the standards of that hospital I was in are
anything to go by, I’m sure a grim Turkish prison is very unlikely to
change his criminal behavior. Are we doing justice to the offender?
That’s the Dr. Jekyll in me speaking, and it’s the spirit in which my
scientific work is conducted.

But another man inside me doesn’t give a damn about what caused
my attacker to develop into a violent offender. Mr. Hyde retorts that the
man nearly killed me and he should be nearly killed too. To hell with
forgiveness and pseudoscientific drivel about early biological risk
factors that constrain free will. Out of professional interest, I should
have investigated further, but at the time, in his specific case, I did not
care. I do know that during the summer months before attacking me he
had already committed nineteen thefts—he owned up to the police after
his capture so he would not later be prosecuted for them. None of these
victims had been injured—so I put down my bad luck to Mr. Hyde’s
instinct of leaping up at him and grabbing him by the throat. In any
event, Hyde rants that a recidivistic criminal like him should be locked
up and the key thrown away forever—we need to protect ourselves
from these dangerous villains.

In the intervening years I’ve had more time to reflect on my
reactions to that attack. Is defensive aggression genetically built into
us? Can my brain be wired to aggressively respond even though my
rational mind, trained by years of experience, tells me that’s just not
the right response? And what do I make of the fact that my physical
perception of that suspect in the identity parade biased me to conclude
he was the culprit? During that instant there in the hotel lobby, as I
gazed on his torso and face, there was literally a “body of evidence”
standing in front of me, a man with the anatomy of violence written all
over him—a body I’d had tangible experience of during my struggle.

That body of evidence, and the sliver of moonlight streaking into the



dark bedroom allowing me to see my attacker’s face, symbolizes to me
in a metaphorical sense the dawning of a new beacon of research light
helping us to identify the violent offender—and what makes him tick.
A radical change has been taking place in recent years regarding our
understanding of how and why people become violent criminals. That
change is what The Anatomy of Violence is all about.

The dominant model for understanding criminal behavior has been,
for most of the twentieth century, one built almost exclusively on
social and sociological models. My main argument is that sole reliance
on these social perspectives is fundamentally flawed. Biology is also
critically important in understanding violence, and probing through its
anatomical underpinnings will be vital for treating the epidemic of
violence and crime afflicting our societies.

Today this perspective is slowly but surely seeping into public
consciousness, largely because of two recent scientific developments.
First, molecular and behavioral genetics is increasingly demonstrating
that many behaviors have in part a genetic basis. Genes shape
physiological functioning, which in turn affects our thinking,
personality, and behavior—including the propensity to break the laws
of the land, whatever those laws may be. Second, revolutionary
advances in brain imaging are opening a new window into the
biological basis of crime. Together these two advances are prodding us
to redefine our sense of self. They have jointly placed us on the
threshold of the new discipline that I call neurocriminology—the
neural basis to crime—which involves the application of the principles
and techniques of neuroscience to understand the origins of antisocial
behavior. By better understanding these origins, we will improve our
ability to prevent the misery and harm crime causes. The anatomy of
violence encapsulates this exciting and vibrant new approach to the
discipline of criminology that Lombroso himself spawned but that had
been all but abandoned throughout the twentieth century.

There is a third development that is not so much scientific as an



undeniable historical fact. The heavy emphasis on an exclusively social
approach to crime and violence throughout the last century did nothing
to turn the rising tide of this perennial problem. It is widely
acknowledged in criminology that as crime went up throughout the
1970s and 1980s our society largely gave up on the rehabilitation of
inmates. Prisons became holding bays for the unrepentant—not retreats
for the rehabilitation of lost souls, as the Pennsylvania Prison Society
espoused in the early nineteenth century. That single-minded approach
has just not worked.

Thinking of human behavior from a biological perspective is no
longer controversial—you can hardly open a newspaper or magazine
today without reading about a new breakthrough in how genes and the
brain shape our personality and influence the moral and financial
decisions we make, or what we buy, or whether we turn out to vote or
not. So why would they not also influence whether we commit a crime
or not? The pendulum is slowly but surely swinging us back to
Lombroso’s dramatic nineteenth-century intuition, and forcing us to
revisit the tangled ethical quandaries and legitimate social fears
inherent in applying a neurocriminological approach. But when one
considers the myriad ways in which violence plagues us, the stakes are
too high, and the potential good is too great, to ignore the compelling
scientific evidence we are discovering about the biological roots of
crime.

I have three central objectives in writing this book: First, to inform
readers of the intriguing new scientific research that I and other
scientists have conducted in recent years, focusing on the biological
basis for crime and violence. Second, I want to stress that social factors
are critical both in interacting with biological forces in causing crime,
and in directly producing the biological changes that predispose a
person to violence. Third, I want to explore with you the practical
implications of this emerging neurocriminological knowledge, ranging
from treatment to the legal system to social policy—both today and in



the future.

I have written this book for the general reader who has at least a
passing interest in crime, as well as for undergraduate and graduate
students who want an accessible introduction to a new and exciting
perspective on crime and violence. Anyone with an inquisitive mind,
who is curious about what makes the criminal offender tick will, I
hope, find something of interest in these pages. In The Anatomy of
Violence I’m going to reveal the internal mechanisms of violent crime
as well as the way external forces interact with them to produce
criminals. I will lay out what biological research is revealing on the
root causes of crime. These deep roots are now being dug up using
neuroscience tools, exposing the biological culprits giving rise to
violence. Throughout I have included case studies of a rogues’ gallery
of killers to illustrate my points.

More than anything I hope that this book will open your mind not
just to how biological research can contribute to our understanding of
violence, but also how it may lead to benign and acceptable ways of
reducing the suffering violence causes to societies throughout the
world. Biology is not destiny. We can unlock the causes of crime with a
set of biosocial keys forged from a new generation of integrative
interdisciplinary research combined with a public-health perspective.

But we need to exchange views in an open and honest dialogue in
order to ensure sensible use of this new knowledge for the good of
everyone, to develop a framework for further research, and to firmly
grasp the neuroethical issues surrounding neurocriminology to more
effectively apply this new knowledge. We’ll begin our discussion with
that pivotal moment when a scientist other than myself stared at the
anatomy of a different violent offender, and began the long and
precarious journey along the causeway of neurocriminology.



1.

BASIC INSTINCTS

How Violence Evolved

The scientific study of biological criminology started on a cold, gray
November morning in 1871 on the east coast of Italy. Cesare
Lombroso, a former Italian army medic, was working as a psychiatrist
and prison doctor at an asylum for the criminally insane in the town of
Pesaro.1 During a routine autopsy he peered into the skull of an
infamous Calabrian brigand named Giuseppe Villella. At that moment
he experienced an epiphany that was to radically alter both his life and
the course of criminology. He described this pivotal experience in the
following way:

I seemed to see all at once, standing out clearly illuminated as in a
vast plain under a flaming sky, the problem of the nature of the
criminal, who reproduces in civilized times characteristics, not
only of primitive savages, but of still lower types as far back as
the carnivores.2

What did Lombroso see as he gazed deep into Villella’s skull? He
detected an unusual indentation at its base, which he interpreted as
reflecting a smaller cerebellum—or “little brain”—seated under the
two larger hemispheres of the brain. From this singular and almost
ghoulish observation, Lombroso went on to become the founding father
of criminology, producing an extraordinarily controversial theory that
was to quickly have significant cross-continental influence.

Lombroso’s theory had two pivotal points: that there was a basis to
crime originating in the brain, and that criminals were an evolutionary



throwback to more primitive species. Criminals, Lombroso believed,
could be identified on the basis of “atavistic stigmata”—physical
characteristics from more primitive stages of human evolution, such as
a large jaw, a sloping forehead, and a single palmar crease. Based on
his measurements of such traits, Lombroso created an evolutionary
hierarchy that placed Jews and Northern Italians at the top and
Southern Italians (including Villella), along with Bolivians and
Peruvians, at the bottom. Perhaps not coincidentally, at the time there
was much higher crime in the poorer, more agricultural south of Italy,
one of the many symptoms of the “southern problem” besetting the
recently unified nation.

These beliefs, which were based partly on Franz Gall’s phrenological
theories, flourished throughout Europe in the late nineteenth and early
twentieth centuries. They were discussed in parliaments and throughout
public administrations as well as in universities. Contrary to
appearances, Lombroso was a famous, well-meaning intellectual, as
well as a staunch supporter of the Italian Socialist Party. He wished to
employ his research to serve the public good. He abhorred retribution
and instead placed the emphasis of punishment on the protection of
society.3 He strongly advocated rehabilitation of offenders. Yet at the
same time he felt that the “born criminal” was, to paraphrase
Shakespeare’s Prospero, “a devil, a born devil, upon whose nature
nurture can never stick,”4 and consequently favored the death penalty
for such offenders.

Perhaps because of these views, Lombroso has become infamous in
the annals of criminological history. The theory he spawned turned out
to be socially disastrous, feeding the eugenics movement in the early
twentieth century and directly influencing the persecution of the Jewish
people. The thinking and vocabulary of Mussolini’s racial laws of
1938, which excluded Jews from public schools and ownership, owes a
rhetorical debt to Lombroso’s writings and theories, as well as those of
the students who followed him into the early twentieth century.5 The



major difference in Mussolini’s laws was that Aryans replaced Jews at
the top of the racial hierarchy, and Jews were relegated to the bottom
alongside Africans and below Southern Italians. The dreadful irony in
this—a fact carefully avoided in almost all references to Lombroso in
contemporary criminological texts—is that Lombroso himself was
Jewish.

Understandably, Lombrosian thinking fell into disrepute in the
twentieth century and was replaced by a sociological perspective on
human behavior—including crime—which still holds sway today. It is
not too difficult to see how this biological-to-social pendulum swing
came about. Crime, after all, is a social construction. It is defined by
the law, and socio-legal processes hold sway over conviction and
punishment. Laws change across time and space, and acts such as
prostitution that are illegal in one country are both legal and condoned
in others. So how can there possibly be a biological and genetic
contribution to a social construction? Surely social causation must be
central to crime? This simple argument has made a compelling case for
an almost exclusive sociological and social-psychological perspective
on crime, a seemingly sound bedrock on which to build workable
principles for social control and treatment.

What do I make of Lombroso’s claims? Of course I reject
Lombroso’s evolutionary scale that placed Northern Italians at the top
and Southern Italians at the bottom. Not least because I am half Italian,
through my mother, who was from Arpino in the southern half of Italy
—I’m not an evolutionary throwback to a more primitive species. And
yet, unlike other criminologists, I do believe that Lombroso, stumbling
as he did amid his offensive racial stereotyping and fumbling with the
hundreds of macabre prisoner skulls he had collected, was on the path
toward a sublime truth.

We’ll now see how modern-day sociobiologists have made a far
more coherent and compelling argument than Lombroso ever could
have that there is, in part, an evolutionary basis to crime that provides



the foundations for a genetic and brain basis to crime—the anatomy of
violence. We’ll explore violence in its many shapes and forms, from
homicide to infanticide to rape, and suggest from an anthropological
perspective how different ecological niches may have given rise to the
ultimate in selfish, cheating behavior—psychopathy.

LOOKING AFTER NUMBER ONE—THE CHEATING GAME

So why are people more than a hundred times more likely to be
murdered on the day they are born than to be murdered on an average
day in their life? Why are they fifty times more likely to be murdered
by their stepfather than by their natural father? Why do some men, not
content to rape only strangers, also want to rape their wives? And why
on earth do some parents kill their kids?

These are among a host of questions that baffle society and that seem
impenetrable from a social perspective. But there is an answer: the dark
forces of our evolutionary past. Despite what we may think of our
good-naturedness, we are, it could be argued, little more than selfish
gene machines that will, when the time and place is ripe, readily use
violence and rape to ensure that our genes will be reproduced in the
next generation.

In evolutionary terms, the human capacity for antisocial and violent
behavior wasn’t a random occurrence. Even as early hominids
developed the ability to reason, communicate, and cooperate, brute
violence remained a successful “cheating” strategy. Most criminal acts
can be seen, directly or indirectly, as a way to take resources away from
others. The more resources or status a man has, the better able he is to
attract young, fertile females. These women in turn are on the lookout
for men who can give them the protection and the resources they need
to raise their future children.

Many violent crimes may sound mindless, but they are informed by a
primitive evolutionary logic. The mugger who kills for $1.79 is not



getting much for his efforts, yet the general strategy of theft can pay off
in the long run in terms of acquiring goods. Drive-by shootings may
seem senseless, but they help establish dominance and status in the
neighborhood. And while a barroom brawl over who’s next at the pool
table may sound to you like fighting over nothing, the real game being
played has nothing to do with pool.

From rape to robbery and even to theft, evolution has made violence
and antisocial behavior a profitable way of life for a small minority of
the population. The ultimate capacity for our antisocial misdeeds can
be understood with reference to evolutionary biology. And it is from
fundamental evolutionary mechanisms that genetic differences among
us have come into play and shaped the anatomy of violence.

We think of aggression today as maladaptive and aberrant. We give
heavy legal sentences to violent offenders to deter them and others
from committing such crimes, so surely it cannot be viewed as
adaptive. But evolutionary psychologists think differently. Aggression
is used to grab resources from others, and resources are the name of the
evolutionary game. Resources are needed to live, reproduce, and care
for offspring. There is an evolutionary root to actions that run the
gamut from bullies threatening other kids for candy to men robbing
banks for money. And aggression—more specifically defensive
aggression—is also important in warding off others who may wish to
steal our precious resources. Bar fights help establish a pecking order
of dominance and power, helping to put down rivals in the eyes of
desirable women and other potential competitors. The mating game for
males is about developing desirable status in society. Gaining a
reputation for aggression not only increases status in one’s social group
and allows more access to resources but also deters aggression from
others. And that is true whether we are talking about a child in a
playground or an inmate in a prison.

From a chubby-faced baby to a crooked-faced criminal, there is a
development and unfolding of antisocial behavior predicated on



biology and a cheating strategy to living out life. As a tiny kid, you
took what you wanted without a care. All that mattered in the world
was you and your selfish desires. You may have forgotten those days,
but in that untamed, uncivilized period of your life, you were standing
on the threshold of a life of crime.

Of course culture quickly took care of that. You were taught by
parents, and maybe your older siblings, the rules of social behavior
—“Don’t hit your sister,” “Don’t take your brother’s toys”—and your
evolving brain began to slowly learn not just that there were others in
the world, but that selfishness was not always a wise guiding principle
on life’s long, arduous journey. You never exactly gave up on looking
out for yourself and what was good for you, but at least you began to
take into account others’ feelings and to express appropriate concern
for others at appropriate moments—at times genuinely, and perhaps at
other times disingenuously. But is there more to explaining antisocial
behavior than the presence or absence of familial socializing forces?

There is. The thesis that really challenges our perspective on
ourselves and our evolutionary history first appeared in 1976, in a
radical book called The Selfish Gene, by Richard Dawkins.6 I’ll not
forget this book, or Richard Dawkins, for that matter. As an
undergraduate I had one-on-one tutorials with him on evolutionary
theory. They were thrilling lessons on the all-embracing influence of
evolution on behavior, and they led me to start thinking of violence and
crime in evolutionary terms.

The central thesis in his landmark book was that “successful” genes
are ruthlessly selfish in their struggle for survival, giving rise to selfish
individual behavior. In this context, human and animal bodies are little
more than containers, or “survival machines,” for armies of ruthless
renegade genes. These machines plot a merciless campaign of success
in the world, where success is defined solely in terms of survival and
achieving greater representation in the next gene pool. However, the
gene is the basic unit of “selfishness” rather than the individual. The



individual eventually dies, but selfish genes are passed on from body to
body, from generation to generation, and potentially from millennium
to millennium.

It all boils down to how “fit” you are. Not so much whether you can
run a marathon or how much you can lift, but how many children you
can produce that are yours. The more kids you have that are genetically
yours, the more copies of your genes there will be in the following gene
pool. That, and only that, is success in the gene’s-eye view of the
world. If more lofty perspectives come to mind when you contemplate
the meaning of “success”—like doing well in school, having a great
job, or writing a book—then consider this: your gene machine has been
built to generate these fanciful ideas to maliciously motivate you into
gaining status and resources that will translate into reproductive
success. It’s a genetic con.

As a male you can maximize your genetic fitness in one of two ways.
One, you can invest a lot of parental effort and resources into just a few
offspring. You put all your eggs into a small basket, nurturing and
protecting a couple of kids, ensuring their survival into full maturity,
and even helping them look after their own children. Alternatively, you
can put all your eggs, or rather sperm, into a lot of baskets. Here you
maximize the number of your offspring without really doing very much
to support them, spreading your parental effort more thinly.

A male can much more easily adopt this latter reproductive strategy
of high offspring–low effort if he “cheats” on his many female partners
by misrepresenting his ability to acquire resources and his long-term
parenting intentions. Mate support and resources are critical for
women. Once fertilized, females are largely lumbered with their
progeny. They make the bigger investment in raising the child, so they
are on the lookout for men who can come up with the goods, and will
commit to long-term support.

So fitness—an organism’s ability to pass on its genetic material—is
central to the evolution of all behavior and the driving force behind



selfishness. Certainly in the animal world, it is easy to see how
antisocial and aggressive behaviors have evolved. Animals fight for
food and they fight for mates. And whether we like it or not, it’s not too
much of a stretch from the animal kingdom to us humans. The
temptation to “cheat”—whether it is not sharing resources after having
accepted them from others or manipulation of others to selfishly
acquire resources—is always there.

But surely we humans are different from animals. We have a strong
capacity for social cooperation, altruism, and selflessness. Reciprocal
altruism has indeed evolved because in the long run it benefits the
performer. It ultimately pays you to help save a stranger if that stranger
will reciprocate your help in the future, and save your life.7 Today, by
and large, we live in a world populated by reciprocal altruists. And yet,
at the same time, reciprocal altruism can itself give rise to “cheating.”
If you accept acts of altruism from others, but fail to reciprocate in the
future, you’re cheating. There is room for a bit of cheating—truth be
told, we all do it from time to time. But a small number of us cheat a
lot—and in this group we find the psychopath. The trouble for
psychopaths, however, is that sooner or later they get a bad reputation.
People stop helping them out, and potential mates pass them over. In
this scenario the psychopathic cheat is on a downward spiral.

Fortunately for the psychopath there is a slippery way out. After he’s
been spotted by reciprocal altruists he leaves this social network and
migrates to a new population, where he can begin to fleece a different
set of unsuspecting victims. It’s easy to see in this analysis, therefore,
how a small minority of antisocial cheats could survive in a world
largely populated by reciprocal altruists. The proportion of cheats
within any population would have to stay relatively small—cheats lose
out when they meet one another—but otherwise cheats can survive, as
long as they are prepared to tough it out and take a few hits before
moving on.

Such a scenario would lead to the prediction that these hard-core



antisocials drift from population to population. Consistent with this
prediction, the modern-day psychopath has been characterized as an
impulsive, sensation-seeking individual who fails to follow any life
plan, aimlessly drifting from person to person, job to job, and town to
town.8 Probably the best assessment tool for psychopathy—the
Psychopathy Checklist—makes reference to the psychopath’s short-
term plans and goals, nomadic existence, frequent breaking off of
relationships, poor parenting, moving from one place to another,
frequent changes of jobs and addresses, and parasitic lifestyle.9 The
“pure” cheat strategy is therefore entirely consistent with present-day
psychopaths who manifest a nomadic lifestyle.

In any game there is more than one winning strategy, and that holds
true in the game of reproductive fitness. Reciprocal altruism can pay
for most, and for a few the psychopathic cheating strategy wins out.
We’ll now turn to how certain environmental conditions could nudge
some whole societies to become altruistic or selfish, and how
psychopathic behaviors could have evolved. Given certain
environmental circumstances, whole populations of cheats could
evolve, and studies of primitive societies provide some interesting
clues on the evolution of psychopathic behavior.

PSYCHOPATHS ACROSS CULTURES

Environmental conditions vary greatly across the world, and throughout
prehistory behaviors have evolved in an adaptive response to changing
environmental circumstances. Building on this notion, some
anthropological studies lend support to the idea that whole populations
can develop an antisocial trait. The main method of these studies has
been to compare cultures differing in antisocial conduct on ecological
and environmental factors that give rise to different reproductive
strategies and social behaviors. If certain ecological niches are
associated with certain types of behavior, this could support the notion
that what we call antisocial traits could be advantageous in cultures



found in certain environments. Such cultures could have jump-started
the evolution of antisocial, psychopathic-like lifestyles.

When comparing, for instance, the cultures of the !Kung Bushmen of
the Kalahari Desert in Southern Africa and the Mundurucú villagers in
the Amazon Basin, anthropologists have found that the strikingly
different environments they inhabit correlate with altruistic and
antisocial behavior, respectively.10 The !Kung Bushmen live in a
relatively inhospitable desert environment. Due to the extremely
difficult living conditions, cooperation is prized. Men need to hunt
together in search of food, and game is shared in the camp.11 There is
also a high degree of parental investment in children, who are highly
supervised and weaned gradually. Because of that high parental
investment, fertility is relatively low. A disruption of a pair bond by
either partner could have fatal consequences for the offspring, who are
highly dependent on parental care. The personal characteristics adapted
to the !Kung’s environment are good hunting skills, reliable
reciprocation of altruistic acts, the careful choosing of mates, and high
parental investment in offspring. This personality profile is clearly
more aligned to altruism than to cheating, a trait that is argued to be in
part an adaptation to an inhospitable environment.

In contrast, the Mundurucú are low-intensity tropical gardeners
living in a relatively rich ecological niche along the Tapajós and
Trombetas Rivers in the Amazon basin. Everything grows there, and
life is relatively easy. In an interesting role-reversal, women carry out
most of the food production.12 This environment makes for a very
different way of life and a different male personality profile. The
relatively greater availability of food frees males to engage in male-
male competitive interactions centered around politics, planning raids
and warfare, gossiping, fighting, and elaborate ritual ceremonies.
Occasionally they engage in hunting game that they trade for sex with
the village women. Men sleep together in a house separate from the
women, whom they hold in disdain. Indeed, females are viewed as



sources of pollution and danger. Males in the Gainj tribe, low-intensity
gardeners in the highlands of New Guinea, also view sexual contact
with women as dangerous, especially during menstruation.

In contrast to the !Kung, Mundurucú mothers provide little care to
their infants once they are weaned, and these children must quickly
learn to fend for themselves. Mundurucú men play a minimal role in
caring for their offspring. Personal characteristics of the successful
Mundurucú male in this competitive society consist of good verbal
skills for political oratory, fearlessness, skill at fighting and carrying
out raids, bluff and bravado to avoid the risk of battle, and the ability to
manipulate and deceive prospective mates on what resources he can
offer to maximize offspring. Furthermore, he should not be gullible,
since belief in the folklore regarding the dangers of sex and women as a
source of pollution would not foster the passing on of one’s genes.13

Similarly, for females living in a social context of low parental
investment, those who can manipulate their menfolk by deception over
an offspring’s paternity, exaggeration of requirements, and resistance
to the development of monogamous bonds are the most successful. The
Mundurucú’s way of life is then more associated with a cheating,
antisocial strategy than with reciprocal altruism. Figure 1.1
summarizes the key features of these two societies and how they stand
in sharp contrast.



Figure 1.1   Contrasting environmental features of two societies that shape different personality traits

The nature of the Mundurucú’s social environment clearly favors the
expression of aggressive, psychopathic-like behavior. Certainly when
one considers the fact that the Mundurucú were in the past fiercely
aggressive headhunters, this parallel to psychopathy becomes clearer.
Intriguingly, many of the features of the Mundurucú have parallels with
features of psychopathic behavior in modern industrialized societies.14

For example, psychopaths show lack of conscience, superficial charm,
high verbal skills, promiscuity, and lack of long-term interpersonal
bonds.15 While these traits are advantageous in the Mundurucú
environment, they are clearly disadvantageous in the milieu of the
!Kung Bushmen, which demands high male parental effort, reciprocal
altruism, and monogamous relationships.

The Yanomamo Indians in the tropical rain forests of northern Brazil
and southern Venezuela provide another parallel culture to the
Mundurucú. With a total population of about 20,000, they live in
villages that can range in size from 90 people to about 300. As with the
Mundurucú, they subsist on plants and vegetables and only need to do
about three hours of work a day. They too live in a rich ecological
niche.



Napoleon Chagnon, in his intensive anthropological studies on the
Yanomamo, has documented a number of striking features of this
culture.16 They’ll break rules when it’s in their interest. They
participate in the forcible appropriation of women. They call
themselves waiteri—meaning “fierce.” And they are indeed both
fearless and highly aggressive. Boys are socialized into acts of
aggression from a surprisingly young age, with their “play” consisting
of throwing spears and shooting arrows at other boys. Initially they are
scared by this initiation into violence, but soon they come to revel in
the adrenaline rush that the mock battles provide.

To give you a perspective on their level of aggression, 30 percent of
all male deaths among the Yanomamo are due to violence, an
astonishing level. If you think the United States is a violent society,
consider that 44 percent of all Yanomamo men over the age of twenty-
five have killed someone, thus achieving the status of being a unokai.
Some kill more than once, and one unokai had killed sixteen times. The
source of the killing in the majority of cases is sexual jealousy—
exactly what you’d expect from an evolutionary perspective and a
species whose females make the greater parental investment. They also
conduct raids on other villages for revenge killings that can take up to
four days to execute, involving from ten to twenty men in the raiding
party.

From our perspective on the evolution of violence, however, the
most interesting element of the Yanomamo is what happens to unokais,
the men who kill. They have an average of 1.63 wives compared with
0.63 wives of men who do not kill. The unokais have an average of 4.91
children compared with an average of 1.59 children for non-killers. In
terms of reproductive fitness, serious violence pays handsomely in two
critical resources. First, lots of kids. Second, lots of wives to look after
them. We can see how planned violence and the lack of remorse over
killing others have been rewarded in the unokais’ society. These are
precisely the features of Western psychopaths,17 who also commit



more aggressive acts than non-psychopaths, and are more likely to
commit homicide for gain.18

Inevitably, Western society does not condone such violence. We
hardly applaud and reward people who kill others. Or do we? With
significant pomp and ceremony we decorate and reward soldiers who
have taken significant risks to kill others in warfare. Crowds cheer
wildly as boxers punch each other senseless in a sport that we know
results in brain damage. We certainly revel in kung fu movies or other
film genres when the good guy beats the living daylights out of the bad
guy.

Whatever our cultivated minds may publicly say about the
senselessness of warfare, do not our primitive hearts still thrill to the
drums of combat? Is this why we enjoy sports competitions, to watch
the dominant winner end up on top? Is that what gives us the vicarious
thrill and excitement of seeing someone win a gold medal at the
Olympics? Or when a violent tackle occurs in a football game? Our
present-day cultured minds weave an alternative story to explain the
feeling—we just love sports, that’s all. But why? Isn’t it because
selection pressures have built into us a mechanism to carefully observe
who ranks where, empathic skills to imagine ourselves as a winner,
basking in that reflected glory, giving us that “feel-good” mood and a
desire to emulate such achievements?

Mundurucú women are clearly attracted to men around them who
kill. Have you ever wondered why seemingly sensible, peaceful women
want to marry serial killers in prison? Their primitive heartstrings are
being plucked by the siren’s call of the serial-killer status. They yearn
to be with a strong male, even when their modern minds might
logically object. At a milder level we have a morbid fascination with
true crime. Something attracts us to violence. That evolutionary pull
may even have explained why you bought this book.

Part of the attraction we have to violence is that when executed in the
right place and the right time, it’s adaptive—even today. The vestiges



of our evolutionary backgrounds persist, far more than we care to
imagine. Let’s take this a step further into the here and the now to
examine in what specific situations aggression is adaptive, and what
aspects of crime can be explained from an evolutionary perspective.

KILLING YOUR KIDS

I mentioned earlier that people in general are a hundred times more
likely to be killed on the day they are born than on any other day.19

Murders of children and adolescents are most likely to occur in the first
year of life.20 And within that year, eighteen times more children are
murdered on the day they were born than on any other day.21 In 95
percent of these cases, the babies were not born in a hospital. They are
mostly the product of undesired, unplanned pregnancies. They are
battered to death (32.9 percent), physically assaulted (28.1 percent),
drowned (4.3 percent), burned (2.3 percent), stabbed (2.1 percent), or
shot (3.0 percent).22 It all flies in the face of the exhilaration that most
couples experience on the day of their child’s birth. But an explanation
for this seeming contradiction can be found within the layers of
evolutionary psychology theory.

Indeed, once we step across the threshold of the home, there are facts
that seem to fly in the face of an evolutionary perspective on violence.
For example, people are more likely to be killed in their home by a
family member than by a stranger. How can that make sense from an
evolutionary standpoint? Don’t we expect solid protection of everyone
at home to ensure that the family’s genes are passed on to future
generations? Martin Daly and Margo Wilson are two Canadian
evolutionary psychologists who have done more than anyone else to
resolve enigmas like this and to further demonstrate the power of an
evolutionary psychological perspective on violence.

What they demonstrated was an inverse relationship between the
degree of genetic relatedness and being a victim of homicide. So the
less genetically related two individuals are, the more likely it is that a



homicide will take place. For example, in Miami, 10 percent of all
homicides were the killings of a spouse—a family killing—but of
course, spouses are almost always genetically unrelated. In fact, Daly
and Wilson found that the offender and the victim are genetically
related in only 1.8 percent of all homicides of all forms.23 So 98
percent of all homicides are killings of people who do not share their
killer’s genes.

Selfish genes in their strivings for immortality wish to increase—not
decrease—their representation in the next gene pool. Hence this inverse
relationship between genetic relatedness and homicide. On the other
hand, if you are living with someone not genetically related to you, you
are eleven times more likely to be killed by that unrelated person than
by someone genetically related to you.

Stepparents are a particularly pernicious case in hand, a fact captured
in countless myths and fairy tales. Remember the grim story of Hansel
and Gretel, whose wicked stepmother badgered their natural father into
leaving his children deep in the woods to die of starvation? Or Sleeping
Beauty’s evil and vain stepmother, who ordered a hunter to take her
into the woods and slaughter her? Recall Cinderella’s cruel
stepmother? Actually, the reality is so potent that our childhood lives
are full of images of mean stepmothers—real or imaginary—almost as
an eerie warning call for us to be on our guard.

Did you grow up as a child with a stepparent? If you did and you
survived unscathed, you’ve done pretty well. In England, only 1 percent
of babies live with a stepparent,24 and yet 53 percent of all baby
killings are perpetrated by a stepparent.25 Data from the United States
show a similar pattern—a child is a hundred times more likely to be
killed as a result of abuse by a stepparent than by a genetically related
parent. If we look at child abuse, we see the same thing. Stepparents are
six times more likely to abuse their genetically unrelated child under
the age of two than genetic parents.

It’s a finding that makes you wonder if in cases of death from abuse



by someone thought to be the biological parent, that person may not be
the genetic parent after all. In cases where the children and the father
believe that they are genetically related, it is estimated that in about 10
percent of cases the father is not the genetic father. Could at some
subconscious, evolutionary level the father sense genetic unrelatedness
and pick on the unrelated child? Such abuse would be a paternal
strategy to push that child out, to minimize the resources given to him,
and instead maximize resources for other, genetically related children.
We know that stepparents sometimes selectively abuse their
stepchildren, sparing the children in the family who are genetically
related to them.26

Such actions of some stepparents can thus be comprehensible from
an evolutionary perspective. But more perplexing are parents who kill
children they are genetically related to. How can evolutionary theory
come to grips with these killings?

The basic concept to remember here, if you think back to your own
parents when you were growing up, is that they likely worked hard to
raise you—and don’t they just let you know it sometimes! They worked
their fingers to the bone and sacrificed much for your future
betterment. Okay, so that’s par for the course when it comes to looking
after your own genes. But also bear in mind that the longer a child
lives, the more her parents invest in her. But suppose someone’s
genetic parents change their minds about their investment? If they do,
they ought to do it early on before they waste more energy. And that’s
exactly what we see.

Take a look at the top graph in Figure 1.2, showing the age at which a
child will be killed by its mother if she is indeed going to kill it. It
shows homicides per million children per year averaged over a period
from 1974 to 1983 in Canada. You’ll see that the peak age for killing is
in the very first few months of that little baby’s life.27 After that time,
the homicide rate drops dramatically and keeps on declining right
throughout adolescence. Soon after birth the mother bails out on her



own baby. Maybe she wants to move on. Maybe her mate has moved
out and she knows she’s better off without this baggage, better able to
attract a new mate. Whatever the reason, there is a strong age effect to
be explained.

Figure 1.2   Age at which Canadian children are murdered by their mother, father, and others

I think I know what you’re thinking. Some mothers just after birth



have puerperal psychosis. They sink into a very deep depression with
psychotic features, and amid their despair and madness they may kill
their kid. Fair point, because this condition does affect about one in a
thousand mothers after birth. But the response lies in data shown in the
middle graph of Figure 1.2. You can see exactly the same infanticide
age curve for fathers.28 If they are going to kill, it’s again in the very
first year of life, when their investment is minimal. Fathers don’t give
birth and so they don’t suffer from puerperal psychosis. Consequently,
this form of psychosis cannot explain the maternal data in Figure 1.2.

Maybe it’s all that screaming and sleeplessness that comes in the
first year that drives the parents to kill their offspring. It’s not a bad
explanation. But tell me, if you have ever had a child, what was the
worst year—that first year when they were innocently crying, or the
teenage years, when they were yelling in your face? Or, if you haven’t
had kids, at what age do you think you were hardest on your mother and
father? I’d go for the teenage years any day, and yet look at the rate at
which parents kill their teenagers—that’s strangely when children are
least likely to get killed by them. But if you are a teenager don’t push
your luck with your parents, as a few do get killed.

Don’t push your luck with anyone else either. You’ll see from the
bottom chart in Figure 1.2 that when we look at the killings of kids by
nonparents, rates are low early on but shoot up in the teenage years.
Why? Because that’s the age when renegade youths are cruising the
streets looking for fun and meeting up with strangers. It’s also when
children are less closely supervised by their parents and when risk-
taking is highest.

There are other environmental triggers that from an evolutionary
perspective help explain why parents might kill their young offspring.
A baby may be born with a congenital abnormality that reduces the
odds of survival or reproduction, or it may have a chronic illness that
saps parental resources. Even with normal offspring, if food is short it
may pay the parents in terms of genetic investment to spend scarce



resources on the survival of an older sibling closer to the age of
maturity and independence, rather than spreading the butter too thinly,
trying to support both the newborn and the older sib.

Even if there is no older sibling, killing the baby could make
evolutionary sense. In some bird species where both parents forage for
their offspring, the death of one parent can result in the other parent
abandoning the offspring. The load is just too hard to bear, and it’s
better for the remaining parent to look after number one and try again
in the reproductive success game. Don’t we sometimes get a sense of
that in stories of young mothers abandoning their babies? We tend to
interpret their actions as due to social processes like immaturity,
shame, or teenage impulsivity. Shame may be the superficial
explanation, but at a deeper level the underlying cause may be cold-
blooded maximization of reproductive success. The negative emotions
and behaviors that we attribute to the mother in trying to explain the
homicide may not be the whole story. The selfish genes inside the
teenage killer mom may be the ultimate source of such callous, cold-
blooded behavior.



Figure 1.3   Age of mother when she kills her own child

There’s one more point to make about parents killing their children:
how old the mother is when she kills her own child. The upper graph of
Figure 1.3 shows the rate of child homicides as a function of the
mother’s age among the Ayoreo Indians of South America. It’s highest
when the mother is under the age of twenty, and it goes down after that.
Why would that be? The mother is more fertile when she’s younger—
and more attractive in drawing a desirable mate to her. The older she is,
the more it makes sense to hold on to her long-term genetic investment
because it’s harder to make up the loss at this later point in her
reproductive life.

And it’s not just the Ayoreo Indian mothers who kill at an early age.
If you look at Canadians in the lower half of Figure 1.3, you’ll see the
same age-to-murder curve.29 Your mother is much more likely to kill
you when she is still young. Being young, her reproductive years lie



ahead of her and she has more options. Perhaps the current biological
father has abandoned her. Perhaps she has a new suitor who can
promise her more. Either way, the selfish gene ticking away inside her
signals that it’s time to dump her baggage and go on vacation looking
for a new mate.

Put all of this together, and what comes across is that genetic
relatedness, fitness, and parental investment are intriguing reasons for
why adults kill their kids. Patterns of homicide can indeed be clarified
by the application of sociobiological principles. Of course there are
other processes that help explain why a parent kills his or her child—
it’s not just the selfish gene at work. Yet whether we are aware of it or
not in the twenty-first century, the machinations of deep evolutionary
forces are laboring away down in the depths of our humanity, forging
devious tools to maximize our genetic potential. And behind those
closed doors in the family home, those forces don’t end with killing
your kids.

RAPING YOUR WIFE

I s rape an act of hate? A malicious and derisory act against women
condoned by a patriarchal society where men attempt to control and
regulate their womenfolk? Or can this act of violence be partly
explained by evolutionary psychology?

We can view the rape of a nonrelative as the ultimate genetic
cheating strategy. Rather than striving to accrue resources to attract a
female and investing years in the upbringing of their offspring, a male
can cut through this tedious process in the twinkling of an eye. He just
needs to rape a woman. Men have hundreds of millions of sperm that
are always at the ready to inseminate a woman. The sex act is quick.
And the male can immediately walk away, never to see that woman
again. He knows that if pregnancy does occur, there is a decent chance
that the female will care for their joint progeny. His selfish genes have
reproduced.



How often will a rape result in a pregnancy? This was estimated in
one study of 405 women aged twelve to forty-five who had suffered
penile-vaginal rape. The total base rate was 6.42 percent, which was
twice as high as the 3.1 percent base rate for unprotected penile-vaginal
intercourse in consensual couples. After correction for the use of
contraceptives, the pregnancy base rate from rapes was estimated at
7.98 percent.30 The rates of pregnancies from rape can only be
estimates because paternity is not investigated with definitive DNA
evidence. Some women could “invent” a rape as a cover-up for an
unwanted pregnancy. However, other studies have also reported higher
rape-pregnancy rates than consensual-sex-pregnancy rates. It is
nevertheless surprising. If we accept the findings, why would rape be
more likely to result in a pregnancy?

O n e conceivable hypothesis is that rapists are more likely to
inseminate fertile women. Rapists select their victims, and we certainly
know that they are far more likely to select women at their peak
reproductive age than other women.31 Furthermore, putting age aside,
the possibility that a rapist may be more visibly drawn to women who
are the most fertile is not impossible. Females with a smaller waist
relative to their hips are viewed as more attractive in many cultures
throughout the world. This smaller waist-to-hip ratio is also associated
with increased fertility as well as better health.32 Consequently, male
rapists could in theory select a more fertile female, consciously or
subconsciously, based on how she looks.

Not all rapists choose victims they find attractive. It can even be the
other way around. When I worked with prisoners in England, one rapist
told me that he specifically picked out unattractive women to rape.
Why would he do this? His argument was that an unattractive woman
does not get enough sex, so it’s okay to give her the sex that she really
wants. This is just one example of a number of cognitive distortions
that some rapists have.33 Their perverted belief is that women actually
enjoy the act of rape and interpret it as the experience of a lifetime—



their ultimate sexual fantasy coming true.

Ideas like this may be inadvertently fueled by the fact that some
women when raped actually achieve orgasm, even though they may
strongly resist and are traumatized by the attack.34 True prevalence
data are hard to come by because rape victims understandably are
embarrassed to admit that they achieved orgasm during such a
disgraceful violation. Clinical reports place the rate of the victim
experiencing orgasm at about 5 to 6 percent, but clinicians also report
that they suspect the true rate to be higher. This may well be the case,
because research reports document that physiological arousal and
lubrication occurs in 21 percent of all cases. Why would that happen?
Because in half the cases, the date-raped woman was actually attracted
to the perpetrator before the act. Orgasm and the associated
contractions are thought to facilitate conception by contracting the
cervix and rhythmically dipping it into the sperm pool. This admittedly
has a modest effect, as sperm retention is increased by only
approximately 5 percent with orgasm.

Clearly, conception does not require orgasm,35 so we cannot place
too much weight on the physiological arousal of some women during
rape as a prelude to pregnancy. Nevertheless, the fact remains that
rapists generally select their victims and appear to consciously or
subconsciously select more fertile women. This selection strategy
would explain the purported increased pregnancy rate in rape victims
and can be viewed in an evolutionary context. If a man is going to take
risks raping a woman, the strategy would be to pick the fertile one and
enhance one’s inclusive fitness.

There are, of course, risks associated with this particular cheating
strategy. The male could suffer physical injury. Worse, he could be
detected and beaten. Throughout much of human history rapists have
been alienated or killed. In modern times he would be thrown into
prison alongside psychopaths and murderers, where as a sex offender
he is at high risk for being beaten and raped himself. So evolutionary



theory argues that there is a subconscious cost-benefit analysis at work
—weighing the potential costs resulting from detection against the
benefits of producing a child. Dominant men with resources can
already attract mates, so one might expect that the cost-benefit analysis
might tip the scales in favor of rape when the perpetrator has relatively
fewer resources. In support of this prediction, rapists are indeed more
likely than non-rapists to have lower socioeconomic status, to leave
school at an earlier age, and to have unstable job histories in unskilled
occupations.36

We can question evolutionary theory because it can be too all-
encompassing; we cannot take it too far in explaining violence. Drug
cartels in Colombia and the availability of handguns in the United
States contribute significantly to explaining why these countries today
have high homicide rates, and yet these influences lie outside the
domain of evolutionary theory. I think you would admit that an
evolutionary perspective can help explain facts about rape in quite a
compelling way. While women of any age can be raped, we’ve noted
that men are much more likely to rape women of reproductive age.37

Interestingly, women of reproductive age who are raped experience
more extreme psychological pain than younger or older women. This
has been interpreted as an evolutionary learning mechanism that
focuses these women’s attention on avoiding contexts where they could
be raped and have their overall reproductive success reduced.38 At
another level, we know that men find it far easier than women to have
sex without concomitant emotional involvement. Why? Because they
do not need to hang around after the sex act is over. In contrast, from an
evolutionary perspective, women need a long-term commitment from
their male mate to help rear any child that might result from their
union, and so they have more need of an emotional, personal
relationship. Finally, men very rarely kill the women they rape;
although they have the potential to kill, they want their offspring to
survive.



But what about rapes that occur between partners in a marriage or
other long-term relationship? Between 10 percent and 26 percent of
women report being raped during their marriage.39 How can this be
viewed through evolutionary lenses?

A great deal of research has documented that both physical and
sexual violence perpetrated by men in a relationship is fueled by sexual
jealousy.40 Infidelity is very distressing for both males and females,
but men and women differ in terms of what causes these distressing
feelings. Jealousy is the primary motive for a husband to kill his wife
in 24 percent of cases, compared with only 7.7 percent of cases in
which the wife kills her husband.41

Think about this yourself in your own life. Imagine that you are
deeply involved in a serious romantic relationship. Now you discover
that your partner has become very interested in somebody else. Now
imagine two different scenarios. In the first, your partner has a deep
emotional—but not sexual—relationship with the other person. In the
second scenario imagine that your partner has enjoyed a sexual—but
not emotional—relationship with the other person. Which one of these
scenarios would upset you most?

David Buss, of the University of Texas at Austin, who conducted
research into this question, found that men were twice as likely to find
the second scenario the most upsetting—it’s the sexual relationship
that bothers them, not the emotional relationship. While men find the
sexual infidelity most distressing, women in contrast find the
emotional infidelity most distressing. These sex differences were still
true for scenarios where both forms of infidelity occurred. These
findings on Americans also hold true in South Korea, Japan, Germany,
and the Netherlands.42 Men and women in different cultures differ in
just the same way. Relatedly, men have been reported to be better than
women in their ability to detect infidelity43 and are more likely to
simply suspect infidelity in their female spouses.44

What can explain the replicable sex difference in the green-eyed



monster of jealousy? The explanation is that men are more distressed
about infidelity because they could end up wasting resources and
energy in raising a child genetically unrelated to them. Women, on the
other hand, are concerned about infidelity because it means they may
lose the protection, emotional support, and tangible resources provided
by their partner. In both cases, resources are again the driving force
behind our intense emotional feelings, but in subtly different ways.

These findings on jealousy now render for us a perspective on why
male sexual jealousy can fuel so much physical and sexual aggression
in partner relationships. Men who force sex on their spouses are found
to have higher levels of sexual jealousy than men who do not.45 Men
may use violence as a mechanism to deter future defection by their
female partner.46 A woman will think twice about having another
dangerous liaison if it results in her being battered nearly to death.

Yet this gives us even more food for thought at the evolutionary
dining table, where resources and reproduction are the vittles. Why
would a male partner rape his female partner in response to an
infidelity? You might say it’s simply an act of revenge. But lurking
under the surface of this social argument may be a deep-rooted
evolutionary battle that influences violence and crime—sperm wars.

If a woman did have sex with another man, from an evolutionary
standpoint her partner will want to inseminate her as quickly as
possible. His sperm will then compete with sperm from the unknown
rival in a battle to access the woman’s egg. Furthermore, by getting his
sperm into her reproductive tract at regular intervals during a
potentially prolonged period of suspected sexual infidelity, he puts off
the chance that any foreign sperm will be successful in getting to that
prized egg. At regular intervals he can top off his sperm in her cervix
by injecting 300 million warriors. Half of these will end up in a flow-
back that comes out of the vagina and onto the bed sheets, while the
rest have further work to do, beginning their arduous journey for the
next few days toward the egg in competition with someone else’s



sperm.47

In the genetic cheating game there’s no stopping m en . Women
certainly have a hard time of it. They get raped by strangers. They get
raped by friends. They get raped by their partners. Yet women are not
always the victims. We’ll see that they have their own subtle and
conniving ways of waging war to promote their selfish genetic
interests.

MEN ARE WARRIORS, WOMEN ARE WORRIERS

Let’s start with men as warriors. We all know that men are more
violent than women. It’s true across all our human cultures, in every
part of the world. The Yanomamo are not the only group whose men
gather together to conduct killings in other villages. There has never in
the history of humankind been one example of women banding together
to wage war on another society to gain territory, resources, or power.48

Think about it. It is always men. There are about nine male murderers
for every one female murderer. When it comes to same-sex homicides,
data from twenty studies show that 97 percent of the perpetrators are
male.49 Men are murderers.

The simple evolutionary explanation is that women are worth
fighting for. They are the valuable resource that men want to get their
hands on. Women bear the children, worry about their health, and make
up the bulk of the parental investment. This is also true throughout the
animal kingdom. Where one sex provides the greater parental
investment, the other sex will fight to access that resource.
Evolutionary theory argues that poorer people kill because they are
lacking resources, an argument shared in common with sociological
perspectives. And the reason men are overwhelmingly the victims of
homicide is because men are in competition with other men over those
resources. Men who murder are also about twice as likely to be
unmarried as non-murdering men of the same age.50 They have a
greater need to get in on the reproductive act, and are willing to take



warrior risks. For men one of the underlying causal currents for
violence is competition for resources and difficulties in attracting
females into a long-term relationship.

Let’s also not forget warrior men in the home context. Violence can
be used to dominate, control, and deter a potentially unfaithful spouse.
Just as lions who take over a female from another male will kill the
young and inseminate the lioness, aggression toward stepchildren is a
strategic way of motivating the unwanted brood to move on and not
take up resources needed for the next generation bred by the
stepfather.51

Consider also that sex differences in aggression are in place as early
as seventeen months of age.52 Boys are toddler warriors. This might be
expected from an evolutionary perspective that says males need to be
more innately wired for physical aggression than females, to prepare
them for later combat for resources. Seventeen months is a bit too
young for sex differences to be explained in terms of socialization
differences. Social-learning theories of why males are more aggressive
run into trouble with the fact that the gender difference in aggression,
which is in place very early on, does not change throughout childhood
and adolescence.53 Socialization theory would instead expect sex
differences to increase throughout childhood, with increased exposure
to aggressive role models, the media, and parenting influences, but they
do not. Consider also that violence increases throughout the teenage
years to peak at age nineteen. This is consistent with the notion that
aggression and violence are tied to sexual selection and competition for
mates, processes that peak at approximately this age.54

While male warriors perpetrate most violent offending, females can
be aggressive too, in a surreptitious sort of way. On balance, however,
women tend to be worriers rather than warriors for reasons that
evolutionary psychology can explain.

Women have to be very careful in their use of aggression and
sensitive in their perception of it because personal survival is more



critical to women than to men. That’s because they bear the brunt of
child care and their survival is critical to the survival of their offspring.
In unison with this standpoint, laboratory studies show that women
consistently rate the dangerousness of an aggressive, provocative
encounter higher than men do.55 Women are also more fearful than
men of situations and contexts that can involve bodily injury.56 They
are more likely to develop phobias of animals and medical and dental
procedures. While they are more averse to physically risky forms of
sensation-seeking, they are not averse to seeking forms of stimulation
that do not involve physical risk—things like novel experiences
through music, art, and travel.57 Women also have a much greater
concern over health issues than men. They rate health as more
important and also go to the doctor more often.58

Fearfulness of bodily and health injury is therefore the psychological
mechanism that evolution has built into women to protect them from
death, helping to ensure the survival of their young. Thus, the fact that
women are far less physically aggressive than males, in almost all
arenas in life and in all cultures across the world, can be explained by
an evolutionary principle.59 Women are more averse to physical
aggression than men because of its reproductive impact. Yet what
would happen if we lowered the risk of bodily injury from aggression?

In this case a different scenario gets played out. John Archer, of the
University of Central Lancashire, has documented that the sex
difference in aggression is highest at the most severe levels of physical
aggression, is much lower when it comes to verbal aggression, and is
negligible with “indirect aggression.”60 Essentially, females are much
more likely to engage in aggression when the cost to them in terms of
physical injury is minimal. Indeed, Nicki Crick, at the University of
Minnesota, has argued that females are more likely than males to
engage in this “indirect” or “relational aggression,” which takes the
form of excluding others from social relationships and group activities
and damaging their reputation in their peer groups—gossiping,



spreading rumors, humiliating the individual. Ladies, do you recall this
from your teenage days or experience it now in your current working
life?

So rather than being physically violent, women take a more passive-
aggressive strategy. They compete in terms of physical attractiveness—
the quality most desired by men, who use it as a guide to fertility—and
allow access to the man with the most resources. David Buss argues
that women are much more likely to call their competitors ugly, make
fun of their appearance, and comment on their fat thighs.61 Women
attempt to ruin their rivals’ reputation by saying they have a lot of
boyfriends, sleep around a lot, and are sexually promiscuous.62 Men
don’t like hearing that from an evolutionary standpoint because if they
get together with such a woman, they may end up rearing some other
man’s offspring. Consequently, such slanderous gossiping is an
effective verbal-aggression strategy for women to use that does not run
a high risk of physical harm.

We’ve seen here how violence and aggression is based partly on
primeval evolutionary forces from the past. While reciprocal altruism
can rule the day, antisocial cheating can also be a successful
reproductive strategy, especially when psychopathic cheats migrate
from one population to another. I’ve tried to illustrate how stealing,
rape, homicide, infanticide, spousal abuse, and spouse killing can all be
viewed from an evolutionary perspective. We’ve also seen
anthropological examples of how different ecological settings could
have given rise to either cheating or reciprocal altruist reproductive
strategies. Males have evolved to use physical aggression to increase
genetic fitness, while women have evolved to be concerned over their
own health and that of their progeny, resorting to a safer form of
relational aggression to protect their genetic interests. While
evolutionary theory cannot, by any means, explain all violence, it at
least provides us with a broad conceptual base with some degree of
explanatory power.



The seeds of sin are rooted in our evolutionary past, the time when
hominids formed social groups that shaped norms for helping behaviors
—norms that a minority could break. Genes are the name of the
evolutionary game, and therein lies an important implication for us.
Talk about evolution, and by necessity we invoke genes. I’ve argued
that antisocial, psychopathic behavior has evolved in some of us as a
stable evolutionary strategy. In this ruthless, selfish context, rape is
viewed not simply as a mechanism by which men exert power and
control over women, as many feminists would argue. It is also the
ultimate evolutionary cheating strategy—“love” them and leave them.
Inseminate as many women as you can, then leave them to get on with
the hard work of raising Cain and reproducing your bad genes. So the
next step we will take in tracing the anatomy of violence is to
understand the genetic basis to brutishness, and which individual genes
stand out as our “usual” suspects.



2.

SEEDS OF SIN

The Genetic Basis to Crime

Jeffrey Landrigan never knew his father. He was born on March 17,
1962, to a mother who abandoned him at a day-care center when he was
just eight months old. But little Landrigan got lucky. He was adopted
into an all-American family in Oklahoma. His adoptive father was a
geologist named Nick Landrigan, whose wife, Dot, was a doting mother
to both Jeffrey and their biological daughter, Shannon. Well-educated,
straight-laced, and respectable, they provided a perfect new beginning
for little Jeffrey.

Yet an insidious shadow from the past was cast over this baby that
was to effectively seal his fate. By the age of two he was already
throwing temper tantrums and displaying emotional dyscontrol that
quickly escalated. He began abusing alcohol at the age of ten. His first
arrest came when he was eleven, after he burglarized a home and
attempted to break open the safe. He skipped school, abused drugs,
stole cars, and spent time in detention centers. He was moving rapidly
into his criminal career. When he turned twenty he had a drinking bout
with a childhood friend who wanted Jeffrey to be the godfather of his
soon-to-be child. Jeffrey’s response? He stabbed his friend to death
outside his friend’s trailer. In 1982 he started a twenty-year sentence
for second-degree murder.

Incredibly, Landrigan escaped from prison, on November 11, 1989,
and headed out to Phoenix, Arizona. It could have been a new life and a
clean sheet, yet murder seemed almost destiny for Landrigan. In a
Burger King in Phoenix he struck up a conversation with Chester Dyer.



Dyer was later found stabbed and strangled to death with an electrical
cord, with lacerations on his face and back. Pornographic playing cards
were strewn around the bed, with the ace of hearts propped up
maliciously on the victim’s back. But Landrigan’s luck was running
out. While exiting the apartment he left his footprint in sugar on the
floor. He was consequently arrested, found guilty of homicide, and
sentenced to death.

This might have been the last chapter in Landrigan’s dramatic,
topsy-turvy life. But the strangest twist was yet to come. While
Landrigan was on death row in Arizona, another inmate told him of a
man named Darrel Hill, a con he had met while on death row in
Arkansas. Darrel Hill was Jeffrey’s spitting image. Hill turned out to be
the biological father that Jeffrey Landrigan had never seen. He was a
dead ringer for Landrigan, and looks were not the only eerie similarity.

Darrel Hill had himself started his criminal career at an early age. He
too was a drug addict. Like Landrigan he had killed not once but twice.
He too had escaped from prison. Landrigan had clearly inherited much
more than his father’s looks. They could hardly have been more
similar.

And that’s not all. Jeffrey Landrigan’s grandfather—Darrel Hill’s
father—was also an institutionalized criminal, who was shot to death
by police after he robbed a drug store in a high-speed chase in 1961. He
died just feet away from his then twenty-one-year-old son Darrel.

What do we make of this? Perhaps Darrel Hill summed it up best
when he said:

It don’t take anyone too smart to look at three generations of
outlaws and see there’s a link of some kind, there’s a pattern.1

Is there a “killer gene”? Or if not one, then multiple genes that,
either on their own or in an intricate conspiracy with the environment,
shape killers like Hill and Landrigan? Jeffrey Landrigan was adopted
and raised in a safe and nurturing environment, yet despite all the love



that his parents gave him—he could not be salvaged. This fascinating
natural experiment—in which a baby with a violent heritage was
transferred from a life of poverty and squalor into a loving, caring,
successful family, yet still became a killer—suggests that there really
is a genetic predisposition to violence.

Criminologists for decades have strongly resisted this idea. In this
chapter I’m going to not just try to persuade you beyond a reasonable
doubt, but also explain why social scientists are also opening up their
minds to this fascinating and important perspective. To begin with,
we’ll delve into results from adoption studies that systematically
examine cases similar to Landrigan’s. In these studies, babies whose
biological fathers were criminals were adopted away into noncriminal
homes. We’ll see that such babies were much more likely to become
adult criminals than were babies who were also adopted but whose
biological fathers were not criminals.

A second research design that uses identical and fraternal twins
renders the same conclusion. Identical twins, who by definition have all
of their genes in common, are much more similar to each other on
crime and aggression than fraternal twins, who have only 50 percent of
their genes in common.

A third but more unusual study comes to the same conclusion:
identical twins who were separated at birth are surprisingly similar
with respect to antisocial personality, despite being reared in very
different environments.

These twin and adoption studies tell us that there is a significant
genetic loading for aggression, but they do not tell us which specific
genes are involved. So we’ll finally turn to research at the molecular
level that is now beginning to unmask the mean genes giving rise to
aggression.

DOUBLE TROUBLE



About 2 percent of us are twins. Almost all of these twins are fraternal,
or dizygotic, twins, who have about 50 percent of their genetic material
in common. They develop from two separate eggs that are fertilized by
two separate sperm, and effectively they are just like normal brothers
and sisters. Much rarer—only 8 percent of all twins—are identical, or
monozygotic, twins. These twins have virtually 100 percent of their
genes in common because they develop from a single egg-sperm pair-
u p — a zygote—that basically malfunctions and splits into two.2
Behavioral geneticists have used this malfunctioning twist of nature to
examine genetic influences on antisocial and aggressive behavior. It’s
the perfect natural experiment for exploring the extent to which any
behavioral, physical, or psychological characteristic is influenced by
genetics.

Although I’ve mentioned that fraternal twins share on average 50
percent of their genes, I should qualify this. You actually have about 99
percent of your genes in common with me. Both of us share about 98
percent of our genes with chimpanzees, who themselves are genetically
more similar to humans than they are to gorillas. Speaking of monkeys,
we even have 60 percent of our genes in common with banana trees. So
when we talk about fraternal twins having 50 percent of their genes in
common, we are referring to 50 percent of just those small genetic
differences that separate all human beings. Similarly, identical twins
are not absolutely 100 percent genetically identical, but are 99 percent
identical in that remaining 1 percent of genetic variation that
differentiates all of us.

How do people go about setting up a twin study in the first place?
Laura Baker, my longtime colleague at the University of Southern
California, brainstormed with me one lunchtime about a nifty study we
could do together. She knew a lot about twins. I knew a fair bit about
antisocial behavior in kids. So she thought we could do a twin study on
child antisocial behavior. Once we got our grant funded by the National
Institute of Mental Health, we set to work. While I was setting up our



psychophysiology laboratory, Laura started recruiting the twins. She
worked with the Los Angeles Unified School District and sent letters to
all parents who had a nine-year-old child in a school in Southern
California.3 We ended up getting 1,210 twins to participate. So then we
were good to go.

The caregiver and the twin pair would come in for a full day of
assessment—cognitive, psychophysiological, personality, social, and
behavioral testing. The parents, the kids, and their teachers would fill
out checklists on behavior, including antisocial behaviors. Do they
bully other kids? Do they steal? Are they cruel to animals? Do they get
into fights? Do they physically attack others? Do they skip school? Do
they set fires? All the things that are the hallmark of a troublesome kid
and a budding offender-to-be. Now we had our measures of antisocial
behavior in 1,210 children.

So how do we work out if antisocial behavior in nine-year-olds is
under genetic control? We look at how similar the identical twins are to
each other, and compare that to how similar the fraternal twins are.
Remember that identical twins are more genetically similar than
fraternal twins. So if genes play some role in shaping antisocial
behavior, you’d expect pairs of identical twins to be more similar in
their level of antisocial behavior than fraternal twins. We use
sophisticated statistical techniques—multivariate genetic analysis
us ing structural equation modeling—to compute estimates of the
heritability of this behavior.

What did Laura and I find? Heritabilities that ranged from .40 to .50.
That means that 40 to 50 percent of the variability among us in
antisocial behavior is explained by genetics. It did not matter who rated
the child’s behavior. If it was the teacher, the heritability was 40
percent. If it was the parent, it was 47 percent. If it was the kids
themselves, heritability was 50 percent.4 So no matter who makes the
assessment, about half of the variation in antisocial behavior among
kids is under genetic control. Half of the answer to why some of us are



antisocial while others are not is due to genetics.

Our findings became even more dramatic when we combined our
different measures of antisocial behavior. No measure is perfectly
reliable. You know how parents, teachers, and kids can disagree on
things. How can we derive a more reliable measure of antisocial
behavior? By averaging the three informant sources to get a “common
view” of what the child really does. When we did that, we found that 96
percent of the variance in this combined view of antisocial behavior is
heritable. There is no contribution at all from the shared environment,
and only a 4 percent contribution from the non-shared environment.5
Once we have a more reliable measure of antisocial behavior the
genetic influence goes way up. We must be very cautious not to
overestimate the importance of genetic factors, but all in all there is no
question that antisocial behavior is heritable—and significantly so.6

Twin studies also tell us that aggression and violence are heritable.
In our study we measured reactive and proactive aggression. Reactive
aggression is a case of someone hitting you, and you hitting them back
—a sort of “defensive” or retaliatory aggression where you stand your
ground. That form of aggression had a heritability of 38 percent.
Proactive aggression, on the other hand, is meaner and crueler—you
use force to get things from others. That had a somewhat higher
heritability of 50 percent.7 Again, the influence of the shared
environment was minimal for both forms of aggression, and indeed was
even nonexistent for boys.

Dozens of other twin studies have found the same effect in children,
adolescents, and adults—males and females alike. Indeed, a meta-
analysis of 103 studies compared heritability of aggressive behavior
with rule-breaking, nonaggressive behavior.8 Nonaggressive antisocial
behavior was 48 percent heritable, while aggressive behavior was 65
percent heritable. Yet again, shared environmental influences were
small for nonaggressive antisocial behavior (18 percent) and minimal
for aggressive behavior (5 percent). Genetics and the non-shared



environmental influences rule the roost when it comes to aggression.
We also know that genetic influences are strongest for criminal careers
that start early, occur across many settings, are persistent and severe,9

and involve callous, unemotional symptoms like lack of remorse.10

This is exactly the form of antisocial behavior that later gives rise to
adult violence.

PLACING IDENTICAL PEAS INTO DIFFERENT PODS

One problem with twin studies is something called the equal
environments assumption. Identical twins may be treated more equally
by parents, teachers, and even peers than fraternal twins are. So an
argument can be made that, sure, identical twins may be more alike on
antisocial behavior than fraternal twins. But it’s not because they are
more genetically similar—it’s because they are more environmentally
similar.

This problem is circumvented in studies of identical twins reared
apart. These are powerful studies for establishing heritability. Naturally
they are very rare. However, one such study has been conducted on
antisocial behavior in children and adults, consisting of thirty-two sets
of monozygotic twins who were separated shortly after birth and reared
apart.11 The result? Statistically significant heritabilities of 41 percent
for children and 28 percent for adults.

These findings from a large sample are striking. But perhaps more
dramatic are findings from a case study of just eight monozygotic twin
pairs reared apart where it was known that one twin was convicted of a
crime.12 The critical question was this: How many of the other eight
twins from these pairs were also criminals? Of the eight, four had also
committed one or more crimes, indicating clear evidence for the role of
genetic factors. Because they were reared apart, you cannot say that the
similarity is due to having the same upbringing—it’s more to do with
genetics.



One of the four concordant cases consisted of a pair of female
Mexican monozygotic twins separated at nine months. They were
brought up by parents with very different personalities.13 Their
environmental upbringing was also very different. One twin was
brought up in a town, while the other twin grew up in the desert.
Nevertheless, quite independently and as if by magic, just after
reaching puberty both twins left their homes, took to the streets, and
started to commit juvenile crimes. Both were separately
institutionalized several times for their offenses. Recidivistic female
crime is unusual, and when packed in the form of identical twins reared
apart, it is even more extraordinary. Here we see the powerful influence
of the genes that these two girls shared in common. It’s a case of dark
genetic forces overshadowing the power of the environment.

Studies of twins reared apart represent an important research strategy
for understanding the genetics of crime. While the eight case studies
are not methodologically strong they do illustrate the usefulness of this
twin approach. Together with the finding of a methodologically
stronger research study that utilized thirty-two pairs of twins reared
apart and observed the same findings,14 they add yet another important
strand of support for a genetic predisposition to crime and antisocial
behavior.

BUT WHAT ABOUT THE ENVIRONMENT?

Well might you ask. If you’re an advocate of the importance of the
environment, all this genetic stuff is disconcerting. But here’s some
good news. Genetic studies inform us about environmental influences
just as much as they tell us about genetic influences. Twin studies tell
us that about 50 percent of the variance in antisocial behavior is
explained by environmental influences. The genes-versus-environment
battle comes out as a tie.

But you know from when you were a teenager yourself that there are
different types of environmental influences. Which one is more



important in shaping antisocial behavior in children? The influences
that come from within the family? Or the influences that come from
outside the family? What would your guess be on who is more
important in shaping kids’ behavior—their home and parents? Or
influences outside of the home?

It turns out that parents don’t count as much as you would like to
think. When Laura and I examined this, the familial home influences
accounted for on average 22 percent of the total variance in antisocial
behavior. In contrast, environmental influences outside the family
accounted for 33 percent of the variance.15 Even at nine years of age,
children are being influenced—even pushed and shoved—in directions
dictated by their peers rather than their parents.

This may sound hard to believe, but our study is no fluke. When you
look at the results from overarching reviews of all genetic studies of
antisocial behavior—over a hundred of them—you get the same
result.16 The same is true for a wide range of behavioral and
personality measures, so it doesn’t apply just to antisocial behavior.
Indeed, Tom Bouchard, a leading behavioral geneticist at the
University of Minnesota, has argued that shared environmental
influences on adult personality are almost zero.17 Yes, zero—no
influence at all.

If like me you are a parent, it’s sobering news. Do you want to
believe that all your valiant caregiving efforts are worth almost zero?
We face enormous cognitive dissonance—we do not want to believe
findings like these because it means all our best efforts have been a
waste of time.

It’s frankly very upsetting. Parents want their children to be like
them, and they put a lot of work into raising their children. And lo and
behold, they turn out just the way their parents had wanted. So parents
naturally believe that of course their efforts made a difference. But
what if it’s genetics? Parents silently and passively contribute half of
their genetic material to the child. They cannot see their DNA and how



it influences their child. They can, however, see all their socialization
efforts, and if their child turns out well, their conclusion that their
efforts really counted is reinforced. In our desire to believe we make a
difference, we may not want to believe that our perceptions on how
important we are as parents are wrong.

Taken together, the astonishing depth and breadth of twin studies is
one factor that is beginning to change criminologists’ minds about
genetics. Slowly but surely, more pirate ships have appeared on the
research horizon flying a genetic Jolly Roger. One ship you can ignore,
but not an armada. Yet explaining the sea change that is occurring in
social scientists’ minds goes far beyond this fleet.

ADOPTION STUDIES—BACK ON THE LANDRIGAN TRAIL

Twin studies may underestimate the extent to which genes shape
antisocial behavior because the error in the measure of antisocial
behavior gets counted as non-shared environmental influences. But as
we have seen, they may also overestimate genetic influences due to
breakage of the equal-environments assumption. We need a pointer to
get back onto the right path.

We leave environmental territory and get back onto the genetic trail.
Recall that Darrel Hill left his son Jeffrey Landrigan at birth, and we
saw an eerie likeness in their adult violent behavior. Now let’s magnify
this case study hundreds of times—by studying together hundreds of
Jeffrey Landrigans—to see scientifically if there is a father-son
linkage. A linkage even though the offspring never grew up with his
true parent, but was instead brought up in a different home, a different
environment, with a different way of living.

In the adoption design, offspring are separated from their criminal
biological parents early in life and fostered out to completely different
families. This is the experimental group. The control group consists of
babies also fostered out soon after birth, but their biological parents do



not have criminal records. If the offspring with criminal parents grow
up themselves to become criminals at a higher rate than adopted
children whose biological parents were not criminals, this would
indicate a genetic influence stemming from their biological criminal
parents.

That is precisely what has been found. In a landmark adoption study
of crime, my colleague Sarnoff Mednick demonstrated that the
adopted-away offspring of criminal parents in Denmark were more
likely to become criminals as adults than the adopted-away offspring of
noncriminal biological parents.18 You can see these findings illustrated
in Figure 2.1.

Mednick grouped the adoptees based on the number of criminal
convictions of their parents. The adoptee controls, of course, had
parents with zero convictions. Some adoptees had parents with one
conviction, some two, and so on. What you see plotted in Figure 2.1 is
the number of criminal convictions in the adoptees as a function of the
degree of criminality in their biological parents. You can clearly see
t h a t the more convictions the biological parents had, the more
offending there was in their adopted-away offspring. It’s a very clear
demonstration that one’s genetic heritage predisposes one to crime. It’s
also a reliable finding—almost every other adoption study on crime has
observed the same finding, and there are more than a dozen of them.19

The findings are replicated time and time again across independent
research laboratories in different countries.



Figure 2.1   The increase in homicide rates in adoptees as a function of the degree of criminal

offending in the biological parents

Which isn’t to say there aren’t caveats. Adoption agencies, for
example, try to place babies into adopting families who are similar to
the true biological parents—a process termed “selective placement.”
Furthermore, there could be differences in the length of time the baby
is with their natural mother. If antisocial mothers are neglectful of their
offspring before adoption, this negative bonding experience—an
environmental process—might account for the later antisocial
behavior. Mednick, however, was careful to control for these factors.
His findings could not be explained away by selective placement of
adoptees into adoption homes of a similar socioeconomic status, or the
age at which the infant was taken away from the mother. Other studies
have similarly controlled for methodological confounds like these.20

Of course, twin and adoption studies, like all other studies, have their
methodological weaknesses. Critics of the conclusion that there is a
genetic contribution to crime will eagerly latch onto such limitations.
Their objections may seem to disqualify the conclusions, but it’s a false
alarm. These studies represent different people, time, places, measures,
and designs.21 All these differences should often lead to the expectation



of divergent, different results—yet very tellingly they all converge on
the same intrinsic finding.22

Let’s apply this principle to the current context. Participants in more
than a hundred genetic studies of antisocial behavior have ranged in age
from nineteen months to seventy years. They cover the period from the
Great Depression to the present. They represent many different
Western nations, including Australia, the Netherlands, Norway,
Sweden, the United Kingdom, and the United States. They use a wide
variety of measures of antisocial behavior. They are made up of twin
studies, adoption studies, and sibling designs. They also include large-
scale studies that represent the general population and use advanced
quantitative modeling techniques. They include studies conducted in
the past fifteen years, and the findings from yesteryear stand up in
studies done today.23 Taken together as a whole, these studies converge
on a simple truth that even the strongest critics of genetic influences in
violence are finding harder to resist—genes give us half the answer to
the question of why some of us are criminal, and others are not.24

ACNE AND XYY

What specific seeds account for sin? It’s a big question, and it has
always been controversial. In the past the most sensationalized link
between violence and genes has been the case of XYY.

Normally we each have twenty-three pairs of chromosomes, with
each chromosome being a bundle of many genes. One of these
chromosomes is the sex chromosome—X or Y. Each parent gives one
chromosome to each pair, which determines if we end up as an XY
(male) or an XX (female). But on rare occasions there’s a mistake.
Instead of one Y chromosome pairing with one X, two Y chromosomes
pair with one X. The result is a male who receives an extra male
chromosome—XYY.

Soon after the XYY condition was first discovered, in 1961, there



were rumblings that it might be linked to violence. In 1965 the
prestigious science journal Nature published research findings from
blood tests of Scottish prisoners in a special security hospital for the
mentally disabled, which showed that 4 percent had an additional Y
chromosome.25 While it may not sound dramatic, this rate is forty
times higher than the 1-in-1,000 rate of XYY reported for the general
population.

A year later, in July 1966, while England was busy trying to win
soccer’s World Cup, a man named Richard Speck killed eight nurses in
a dormitory in Chicago. He held them in their dorm at knifepoint,
leading them out of the room one by one to rape and strangle them to
death. One of the nurses, Corazon Amurao, surreptitiously slipped
under a bed during the ordeal. While Speck thought he was raping the
last nurse on a dorm bed, Corazon was huddled under the bed, terrified
that her turn would be next. But Speck miscounted how many victims
he had in the room and left. He was eventually caught. Corazon
Amurao positively identified him in an identity parade and he was
charged with the homicides.

A sensational twist in the dramatic coverage of this crime was the
claim that Speck was XYY. At least superficially there was reason to
suspect this possibility. XYY males are taller, averaging about six feet.
They also have a history of learning disability and have IQs somewhat
lower than average. It was also thought that XYYs had acne and that
severe acne might be a marker for XYY—a mark of Cain.26

Speck was six feet one inches tall, and was not that intellectually
sharp, as indicated by his miscounting of his victims and the struggles
he had in school—he repeated the eighth grade and dropped out before
he was sixteen. He also had a pockmarked face due to acne scarring. In
a blaze of publicity just before his appeal against his conviction it was
reported that Speck was an XYY. 27 This came shortly after a few high-
profile scientific publications reported on the XYY-crime link,
inc luding Mary Telfer’s report in Science that XYY was



overrepresented in men in criminal institutions in Pennsylvania.28

It turned out that Speck was not XYY at all. To be sure, his face was
pockmarked, as you can clearly see in Figure 2.2. Yet even before the
trial began, Eric Engel, a Swiss neuroendocrinologist at Vanderbilt
University, had performed a chromosome analysis on Speck and found
him to be a completely normal XY male.29 But the erroneous
newspaper reporting fueled the public belief that XYY might be a cause
of violence. It became almost folklore.

The link between XYY and violence in particular was debunked in a
definitive study by Sarnoff Mednick and his colleagues in an influential
paper published in Science.30 They took a population of 28,884 men
born in Copenhagen and conducted a sex chromosome screen of the
4,139 who were over six feet tall. Twelve were found to be XYY. They
then checked crime convictions of these twelve and compared them to
normal XY males whose crime records were also checked. The result
did indeed demonstrate that XYY is associated with crime in general,
with a crime rate of 41.7 percent in the XYY group versus 9.3 percent
in the controls. However, the rate of violent offending in the XYY
group was 8.4 percent compared to 1.8 percent in the controls—a
fivefold increase, which, while very large, was statistically
nonsignificant due to the small sample.



Figure 2.2   Richard Speck

Social scientists lapped up the findings. Criminology textbooks
routinely reported this study as proof that there was no genetic basis to
violence. Some even erroneously used this finding to scotch the whole
idea of a genetic basis to crime in general. But let’s get the facts clear.

While it is true that technically there is no statistically sound
evidence to link the XYY syndrome to violence, this does not
embarrass the notion of a heritable basis to crime, for four reasons.
First, although XYY males do not commit more violent offenses than
controls, they do commit more petty property offending.31 Second,
while the XYY syndrome represents a genetic abnormality, many
criminologists misunderstand it. The XYY karyotype is not a heritable
condition that is passed on from parents to offspring. It stems instead
from random chromosomal mutations at the time of conception.
Consequently, XYY research has no bearing at all on the issue of
whether crime and violence is heritable. Third, even if the XYY
syndrome were a heritable genetic disorder and failed to show a
relationship with crime, such a failure does not invalidate the
significant findings of many twin and adoption studies that do show a
relationship between heredity and crime. Fourth, recent studies with



larger sample sizes show that young boys with XYY are indeed rated as
more aggressive and more delinquent than controls.32 As we shall see,
there are many genes other than those on the Y chromosome that likely
play a role in criminal behavior.

A MEAN MONOAMINE

For social scientists, the ugly Hydra head of the genetics of crime
seemed to have been triumphantly guillotined and buried forever. But
legend has it that when one of Hydra’s heads was cut off, several more
grew in its place. The intellectual battle over whether genes play a role
in violence was just warming up.

Han Brunner was a doctor in the University Hospital in Nijmegen in
the Netherlands who was approached one day in 1978 by a woman
wanting genetic counseling.33 Many of her male relatives seemed to
have significant behavior problems. The problem was in their eyes, she
said—it was the way they looked at you, frightening and aggressive.34

Her ten-year-old son was showing signs of behavior problems and she
also had two daughters. Might they be carriers of some genetic defect
that results in aggression?

Han Brunner went on a systematic investigation, traveling around the
Netherlands to track down this extended family across four generations.
His research was fastidious. He even visited shelters that housed some
of the woman’s relatives. He interviewed them and took blood samples
for genetic analyses. Fifteen years after that woman’s visit, Brunner
and his colleagues published their findings in Science. What they
turned up was astonishing and almost eerie.

The fourteen male relatives that he studied showed a history of
violence and impulsive aggression. It was almost a rerun of the Jeffrey
Landrigan–Darrel Hill three-generation clan. In the four-generation
family tree that Brunner drew up, only the male offspring of females
were affected. That had to mean that whatever the genetic abnormality,



it had to be carried this time on the X chromosome—the one
transmitted by women. When Brunner genotyped the families he found
an astonishing abnormality. These males had a defective gene—the
MAOA gene, which normally produces the enzyme monoamine oxidase
A. He sequenced this gene, analyzed it in detail, and found a mutation
in it that resulted in no functional MAOA at all. All the affected
members had this mutant form of the MAOA gene.35

MAOA is an enzyme that metabolizes several neurotransmitters
involved in impulse control, attention, and other cognitive functions,
including dopamine, norepinephrine, and serotonin.36 Mutations in the
normal MAOA gene lead to deficient production of the MAOA
enzyme. It wasn’t just that it was low in the affected family members,
it was virtually nonexistent. A total lack of MAOA has profound
effects. It disrupts the normal function of other neurotransmitters,
resulting in a wide range of disorders—including attention-
deficit/hyperactivity disorder, alcoholism, drug abuse, impulsivity, and
other risky behaviors. Han Brunner also found that the lack of MAOA
in his affected family members resulted in lower IQ. We know that low
IQ is a very well-replicated risk factor for crime and violence.37 Put
this together with impulsivity, inattention, and drug or alcohol abuse,
and you can see why impulsive aggression is not an unexpected
outcome.

I saw Han in 2011 at a meeting in Amsterdam, and his perspective
from the time of the publication of his work in Science was interesting.
He sensibly recognized the controversy and was aware of the potential
misuse of medical genetic research. So upon publication he couched his
findings very cautiously. He used words like “abnormal behavior”
instead of “aggression,” and “associated” instead of “causes” in the
title of his publication in Science. Despite this, the media were again
blasting out the message of a new gene for crime. Han is at pains to
maintain that there is no one gene for crime, that the genetic
abnormality he discovered is extremely rare, and that the environment



is critically important also.38 He has put that message forward ever
since I have known him, and yet it is consistently misinterpreted by
social scientists who want to discredit his work, and the media who
want to sensationalize it. Despite the onslaught and criticisms,
however, another Hydra head was soon to pop up and go back into
battle to persuade social scientists of the potency of the genetic
argument.

THE WARRIOR GENE RIDES AGAIN

Han Brunner’s novel finding in 1993 was given a big boost in 1995 by
Jean Shih, a colleague of mine when I was at the University of Southern
California. Jean and her research team were investigating the effects of
knocking out the MAOA gene in mice. You can knock out or deactivate
a gene in mice by replacing it with an artificial DNA sequence. Once in
a while Jean’s team would come into their lab in the morning and
notice a dead mouse. It did not take them long to work out that mice
with deletion of the MAOA gene had become ferociously aggressive
and were attacking other mice.39 Jean had found a gene linked to
aggression—and it happened to be the same gene that Han Brunner had
found to be abnormal in his Dutch family.

The third Hydra head of the genetics perspective came at the
beginning of this century. It proved to be a turning point not just on the
genetics of crime, but almost the genetics of pretty well everything else
worth talking about.

Two scientists—Terrie Moffitt and Avshalom Caspi, at Duke
University—paved the way for research in this field with their seminal
paper in Science in 2002. Widely regarded as one of the most important
research papers in the social and behavioral sciences, it demonstrates
something we will focus on much more in a later chapter—that genetic
and biological factors interact with social factors in predisposing
someone to later antisocial and violent behavior. So yes, individual
genes are important—but in a specific social context.



Terrie—or Temi, as I have known her since I first met her in
Tuscany when she was still a graduate student—had set up a major
longitudinal study on antisocial behavior in Dunedin in New Zealand.
Gold was struck near Dunedin in 1861 and in the ensuing gold rush it
became the largest city in New Zealand, and still remains the second-
largest city on the south island. Avshalom, Temi’s husband, struck gold
with the Dunedin data in his brilliant analysis of a gene that regulates
the enzyme MAOA and how a variation of that gene combines with
child abuse to produce antisocial behavior.

Although we share genes in common, there are variations in any
gene, with different sequences of DNA at any specific location. These
“genetic polymorphisms” give rise to differences among us—such as
having different blood types, blue eyes versus brown eyes, or straight
hair versus curly hair. One such genetic polymorphism results in
different levels of MAOA. It’s quite easy to genotype an individual,
either from a blood sample or, even less invasively, from a saliva
sample. About 30 percent of us have a variation in the MAOA gene that
gives rise to relatively low levels of this enzyme, resulting in
disturbances in neurotransmitter levels. The rest of us have relatively
normal levels of MAOA. Caspi and Moffitt repeatedly assessed over a
thousand children from Dunedin on antisocial behavior from age three
to twenty-one. They also knew which ones had experienced no
maltreatment from age three to eleven years, which had some
maltreatment, and which were severe maltreatment. What they found
was that low levels of MAOA were associated with later antisocial and
violent behavior, particularly when the children had been severely
abused.40

It was a dramatic discovery because it highlighted the complexity of
understanding the genetic and biological basis of antisocial and violent
behavior—something we’ll return to later on. The New Zealand
findings also brought more weight to bear on the earlier human
findings from the Netherlands and the animal findings from the United



States. Different research methodologies were beginning to converge
on the same conclusion—low MAOA is to some extent associated with
violent and aggressive behavior.

Yet new molecular genetic findings such as these come and go like
lightning bolts out of the blue. Does this one replicate? Largely
speaking it does. Four years after the original finding of Caspi and
Moffitt, a meta-analysis that pooled results from five studies confirmed
the original effect,41 and it has since been linked to antisocial
personality disorder.42

While these studies have shown that the low-MAOA gene is
especially related to antisocial behavior in those with a history of
abuse, studies are also beginning to show direct links between this gene
and antisocial personality characteristics—irrespective of whether
subjects have been abused.43 Both men and women with the low-
MAOA gene report higher levels of lifelong aggression.44 Men with a
rarer genetic abnormality of the MAOA gene that results in excessively
low levels of MAOA have twice the level of serious delinquency and
adult violence of normal controls.45 Furthermore, the link goes beyond
self-reports or psychiatric interviews. Those with the low-MAOA gene
also show more aggressive behavior in a laboratory setting.46 There’s
no single gene for crime or violence, but initial research does highlight
some partial role played by this gene.47

Another chimeric Hydra head arose, again in New Zealand, in August
2006, but this time the battle was uglier and even more controversial.
Researchers reported that the Maori had twice the level of the genotype
conferring low levels of MAOA compared with Caucasians in New
Zealand. The researchers were immediately quoted in newspapers as
saying that this difference

goes a long way to explaining some of the problems Maori have.
Obviously, this means they are going to be more aggressive and
violent and more likely to get involved in risk-taking behaviour
like gambling.48



The headline of maori violence blamed on gene helped not one bit. In
the furor that followed, scientists, politicians, journalists, and pretty
well everyone else dived into the hot and at times hostile debate that
ensued.

The researchers who had presented the finding countered that they
had been badly misquoted, and in a clarification argued:

The extrapolation and negative twisting of this notion by
journalists or politicians to try and explain non-medical antisocial
issues like criminality need to be recognized as having no
scientific support whatsoever and should be ignored.49

At the same time, they also argued that the low-MAOA genotype—
which had come to be known as “the warrior gene”50 based on research
on aggression in monkeys51—was evidence of positive natural
selection for the Maori. They hypothesized that the Maori have been
well recognized as fearless warriors and historically had embarked on
long, dangerous canoe voyages in their migration from Polynesia to
New Zealand. They were also the survivors of warfare with other island
tribes. They consequently argued from this “warrior gene hypothesis”
that evolutionary forces may have resulted in the doubling of the
frequency of the low-MAOA gene in Maori.52 Put another way, this
gene may have conferred a “survival of the fearsome” advantage on an
indigenous group that now makes up 15 percent of the New Zealand
population.

Some argued that the suggestion does a great disservice to the Maori
people.53 Others raised ethical concerns about the harm such
speculation can do, including diverting attention from the poorer social
and economic conditions of the Maori.54 The authors of the warrior-
gene hypothesis counter that it is both unethical and unscientific to
ignore genetic difference in the Maori, a difference that could have
potentially important medical and treatment implications for
understanding disease disparities.55



There is no question that we all must be extraordinarily cautious in
interpreting any genetic differences between ethnic groups, especially
with respect to crime and violence. At the same time, the evolutionary
argument put forward is not entirely implausible. Counterpoint: While
the base rate of the low-MAOA gene is about 34 percent in Caucasian
males and 56 percent in the Maori, it is 77 percent in Chinese males.
Yet the homicide rate in China, at about 2.1 per 100,000, is less than
that of the United States—the Chinese are not exactly known for their
fearless, warrior-like tendencies.56 We’ll return to the ethical issues on
the biology of violence, but for now let’s turn away from the debate on
genes and violence in the Maori and back to a more established body of
evidence that does not rest on ethnic-group differences.

Importantly, let’s consider that the type of aggression we are talking
about may make a difference. The MAOA warrior gene may well be
especially important in predisposing people to hot-blooded, emotional,
a n d impulsive forms of aggression—rather than cold-blooded,
regulated aggression. Han Brunner documented that the men in his
Dutch kindred study tended to display more impulsive forms of
aggression that often occurred in response to anger, fear, or
frustration.57 Consistent with this interpretation was research done in
Los Angeles that found that UCLA students with the low-MAOA gene
not only had more aggressive personalities, but showed greater
interpersonal hypersensitivity—their feelings were more easily hurt.58

They also showed a greater brain response to being socially excluded,
suggesting that they were indeed more easily upset by personal slights.

Those with the warrior gene are more hypersensitive to criticism,
which in turn results in increased impulsive aggression.59 Australians
with the warrior gene not only exhibit higher levels of antisocial
personality, but also show an abnormal brain response to processing
emotional stimuli.60 No, I’m not going to say it’s all due to
Australians’ being the offspring of 160,000 convicts shipped out from
England in the eighteenth and nineteenth centuries. I believe instead



that this indicates that the low-MAOA gene has an across-the-board
linkage with crime. By and large it cuts across cultures.

JIMMY “THE FUSE”—EXPLOSIVE BRAIN CHEMISTRY

I’ve so far discussed one particular gene—the “warrior gene”—because
it has quite strong scientific support as contributing to antisocial and
aggressive behavior. Yet other genes are also involved. The 5HTT
gene,61 the DRD2 gene,62 the DAT1 gene,63 and the DRD464 have all
appeared on the gene landscape as linked to antisocial and aggressive
behavior. What do these particular genes do? They regulate two
important neurotransmitters in the brain—serotonin and dopamine.

But before going further, let’s gain another perspective on this aspect
of the anatomy of violence. From the genetic makeup of the brain it’s
only a brief step to the chemistry of violence. The essence of the
molecular genetic research we have been touching on above—
identifying specific genes that predispose individuals to crime—is that
genes code for neurotransmitter functioning. Neurotransmitters are
brain chemicals essential to brain functioning. There are more than a
hundred of them and they help to transmit signals from one brain cell
to another to communicate information. Change the level of these
neurotransmitters, and you change cognition, emotion, and behavior.
Genes that influence neurotransmitter functioning can therefore result
in aggressive thoughts, feelings, and behaviors.

Take dopamine, for example. Dopamine helps produce drive and
motivation. It is critically involved in reward-seeking behavior.
Aggressive behavior can be rewarding, and in animals dopamine
receptors help code for this rewarding property of aggression.65 When
dopamine is experimentally increased in animals it fuels aggression,
while blocking dopamine decreases aggression.66 You can think of it as
the accelerator in the car that helps move us forward to things that we
want.



There is a very different story to tell on serotonin. The serotonin-
transporter gene is one of the most intensively researched genes in my
fields of psychology, psychiatry, and neuroscience.67 There are two
versions of this gene—the short-allele version and the long-allele
version. About 16 percent of us have the short-allele version.68 This
version makes our brains overrespond to emotional stimuli69 and can
result in us letting off steam when we get overheated. It is thought to be
associated with low serotonin because those with the short-allele
version have reduced levels of serotonin in their bloodstream.70

So, do violent offenders have low serotonin levels? The research on
this started with a seminal study in 1979 of military personnel. Fred
Goodwin was an exceptional scientist and director of the National
Institute of Mental Health. He first asked his military-personnel
participants how many fights and assaults they’d gotten themselves
into. They were then put on bed rest and fasted overnight. Instead of
getting a breakfast when they woke up the next morning, they got a
spinal tap—a needle through their spinal cord—to obtain a sample of
their cerebrospinal fluid. From this fluid Fred and his team assayed
levels of serotonin.

What they found was dramatic and created a watershed in the
research field on the biology of violence. Resting levels of serotonin
explained a full 85 percent of the variation in the incidents of
aggression in the lives of these military men.71 That relationship is
enormously high, and perhaps the finding was a little too good to be
true. Subsequent studies have shown that the relationship between
aggression and low serotonin levels is not as strong as originally
thought—it explains more like 10 percent of the variation in aggression
—but it is still relatively strong and has been extremely well replicated
in adults,72 especially in relation to those committing impulsive violent
acts.73

Why would low serotonin result in violence? Serotonin is a mood
stabilizer, which has an inhibitory function in the brain. It is thought to



be one of the biological brakes on impulsive, thoughtless behavior. It
innervates—or lubricates—a part of the brain called the frontal cortex,
which, as we will see in the next chapter, is critically important in
regulating aggression. The less serotonin you have, the more rash you
may be. Brain-imaging research has shown that people given a drink
that reduces serotonin by depleting tryptophan—an amino acid critical
for serotonin production—are more likely to retaliate when they are
made an unfair offer in a game.74 Without serotonin they get upset
more easily when annoyed. Combine a low serotonin predisposition to
an unfair social situation that irritates you, and blowing your fuse is
just around the corner.

That may explain what happened to James Filiaggi—known as
“Jimmy the Fuse.” Jimmy was of Italian ancestry with a pretty good
upbringing—not all that different from me and Lombroso. In fact, like
me, he used to be an accountant. But throughout Jimmy’s life he
showed signs of a very short temper—the reason for his nickname. As a
boy, Filiaggi bit off the end of his brother Tony’s finger, and took a
piece out of his schoolteacher’s hand. He also attacked a nun, which,
not surprisingly, resulted in expulsion from school. And yet he was also
a smart kid who graduated with honors and went into finance. One
night Filiaggi got really upset during an argument with his estranged
wife, and, feeling threatened by him, she called 911. He shot her in the
head.

Facing the death penalty, Jimmy’s defense team brought in another
Italian, Emil Coccaro—a dynamic worldwide authority on serotonin
and aggression. A spinal tap and consequent biochemical assay
conducted by Emil convincingly demonstrated that Filiaggi had
extremely low levels of serotonin.

And that was not all. Coccaro also found that Filiaggi had very high
levels of dopamine, the neurotransmitter that promotes reward-seeking
behavior and drug abuse. Filiaggi had the worst of both worlds—a
combination of reward-seeking together with reduced inhibition. His



foot was pushing down hard on the accelerator for rewards, but never
applying the brakes for inhibition. It was that chemical cocktail that
likely sent Filiaggi off the rails with the estranged wife he wanted back.
Most of us have biochemical brakes on our behavior. Filiaggi didn’t.

As Filiaggi faced the death penalty for his crime, could these
neurotransmitter abnormalities perhaps be used as a mitigating factor
to persuade the court that due to a biological makeup beyond his
control, he was prone to impulsive, aggressive behavior? No. Filiaggi
was executed by lethal injection. We will consider whether such
mitigation could and should happen in a later chapter, but for now
imagine whether in your mind it might make a difference if you were
on the jury.

The links between brain chemistry and violence in humans are
complex, as the case of Jimmy the Fuse illustrates. But let us also not
forget that the environment is critically important. Filiaggi’s low
serotonin did not act in isolation in predisposing him to aggression. It
also required a suitably provocative social context to result in his hot-
blooded violence. In contrast to the link between the short-allele
version of the serotonin transporter gene, which links to impulsive, hot-
headed aggression, the long allele, as one of my former graduate
students, Andrea Glenn, has persuasively argued, is associated with
more cold-blooded and planned psychopathic behavior in those with
low responsivity to stress.75

We have a long way to go in understanding the neurochemistry of
violence, not just with respect to soothing serotonin but also to reward-
driving dopamine. Yet there are some provocative links. For example,
one study has observed that the dopamine transporter DAT1 gene,
which is linked to violence, is also associated with the number of
sexual partners you have.76 As we just saw in the previous chapter, this
suggests from an evolutionary perspective that violence—while self-
damaging in many ways—may still be adaptive in terms of reproducing
one’s genes. There is a common genetic mechanism that plays out at



the neurotransmitter level linking the two topics of hot sex and heated
violence, and in the next decade we are sure to find out much more on
this neurochemical component of the anatomy of violence.

THE END OF THE BEGINNING

Scientific inquiry is just beginning to scratch the surface in
understanding the specific genes that create violence. We have reasons
to be humble about our conclusions, and yet proud for how far we’ve
come. Twenty years ago, molecular genetics was a fledgling field of
research. Now it is a major enterprise providing us with a detailed look
at the structure and function of genes. A major beginning step was the
Human Genome Project—one of the most important international
research projects of our time. It began in 1990, and by 2000 researchers
had come up with a working draft of the human genome. It turns out
that we have far fewer genes than was originally thought—about 21,000
—roughly the same number that mice have. Although human genes are
mapped and are available to all of us on the Internet, a lot remains
unknown. For example, about 98 percent of our DNA is “junk” DNA,77

meaning that it does not encode protein sequences—we don’t yet know
what it’s there for or what it does.

Take that as a crucial caveat. The knowledge base that I have quickly
sketched out above on what genes are connected to violence is going to
change enormously over time. Nevertheless, the basic message—that
genes have a strong influence on our behavior—will remain intact. We
stand on the threshold of unlocking many untold secrets of our genetic
makeup with all the medical benefits and ethical conundrums that come
with that knowledge. Behavioral genetics is a shadowy black box
because, while it tells us what proportion of a given behavior is
genetically influenced, it does not identify the specific genes lurking in
there that predispose one to violence. Molecular genetics is poised to
pry open that black box and shed light on the dark figures of violence.
As researchers illuminate the role that “junk” DNA has in the



transcription of protein-coding sequences and the regulation of gene
expression,78 we’ll uncover yet more knowledge on the genetics of
violence. Critical here will be uncovering what environmental
influences interact with what genes in causing crime—a new
development that is finally beginning to excite social scientists who
previously held the genetics of crime in distrust.

With this chapter on genetics we have reached the end of the
beginning. Scientifically, the Human Genome Project has completed
the task of setting the stage of gene-behavior discovery, and we will
move on to a more complete elaboration of what genes shape crime and
violence. This also marks the end of the beginning of our investigation
into the seeds of sin. But before ending, let’s return briefly to our
beginning. Darrel Hill, on death row, summed it up succinctly when he
said:

I don’t think there can be any doubt in anyone’s mind that he
(Jeffrey Landrigan) was fulfilling his destiny … I believe that
when he was conceived, what I was, he became … The last time I
saw him he was a baby in a bed, and underneath his mattress I had
two .38 pistols and Demerol; that’s what he was sleeping on.79

Placing that gun and drugs under his baby boy’s pillow foreshadowed
what was to come. Like father, like son—whether it is violence, drugs,
or alcohol. Landrigan was seemingly doing little more in life than
acting out the sins of his biological father.



3.

MURDEROUS MINDS

How Violent Brains Malfunction

Randy Kraft was a man with a murderous mind. But you would never
have guessed it from meeting with him. A computer consultant with an
IQ of 129, close to mine, he grew up in Southern California just south
of where I used to teach, at USC. Randy, like me, was brought up the
son of respectable, hardworking parents. He was the youngest in his
family, and again like me he had three older sisters. He grew up in a
middle-class, conservative area in a rather normal, even uneventful
home life that matched my own. A smart schoolkid, he was placed in
accelerated classes, just like I was. He attended Westminster High
School and the prestigious Claremont Men’s College, an elite liberal-
arts college, where he gained a degree in economics. Randy had a lot
going for him.

You can see for yourself from Randy’s Web page, where he
reminisces about his childhood, that his life was pretty much all “apple
pie and Chevrolet” back in the good old ’50s and ’60s. Randy talks
affectionately about his home life, replete with happy memories of
bowling with his dad and preparing strawberries and whipped cream
with his mother. He reflects on the excitement of witnessing with his
father the pale, eerie light thrown from a Nevada nuclear test-site
explosion, and his first school dance with a girl, at age thirteen. Randy
ruminates on his home, set against the backdrop of strawberry fields in
rural Orange County. He clearly loved helping his dad make a morning
fire from garden rubbish, and he paints a multimodal, colorful scene of
sounds, smells, and textures:



Today, when I look back, I can smell the distinct, sweet odor of a
damp grass fire, and hear the frenetic crackle of the struggling
flame, and see the ribbon of white smoke curling far into the blue
morning sky. And there is Dad in his old style undershirt and
baggy pants, piling more onto the fire with the pitchfork, and I’m
helping him.1

It could be something you or I might write about our home lives.
Except when you look back at your life there is no smell of fresh blood.
You do not hear the frenetic cries of your struggling victims, echoing
through the deathly dark night sky. You do not see their loosened and
disordered underwear, their pants undone in a violent assault, or feel
the fire flaming your passion during the heated rapes. The whitening of
your victim’s face as you strangle them until they turn a pale shade of
blue. The wetness of their lap as their pelvic muscles relax after death,
releasing urine from their bladder.

You would not have experienced this. Randy repeatedly did. It’s a
different scene from the one that Randy sketched, and one he insists he
never acted in. Yet he is on death row in San Quentin, having killed an
estimated sixty-four times between September 1971 and May 1983.

The very likeable Randy would socialize in the evenings with his
adult and teenage victims-to-be, share beers with them, and take them
cruising around in his car. Then, after drugging them with a mix of
tranquilizers and beer, he would playfully torture them, rape them, and
then dump their bodies out of his car—earning him the nickname “the
Freeway Killer.” Some he would strangle, some he’d shoot. All were
teenage boys and young adult men.2

Randy could still be killing today if not for a bit of bad luck on May
14, 1983. It was one o’clock in the morning. He’d been out having a
good time. After a drink or two he was driving at a steady 45 m.p.h. in
his Toyota Celica on the Interstate 5 portion of the San Diego Freeway
just south of L.A. Although he wasn’t speeding, Randy’s driving was
just a little bit erratic. He then made an illegal lane change that ended



his killing career.

A California Highway Patrol car had been following him. It put on
its lights and hailed him with its public-address system. Randy
dutifully pulled over, just ahead of the police. Rather than wait for the
cops to come to his car, he walked back to them with a bottle of
Moosehead beer.

Kraft admitted that he’d had three to four beers that night, but said
he was not drunk. The cops checked him out with a sobriety test. This
was one test in his life that Randy failed. They had to charge him with
driving under the influence of alcohol.

That meant having to take him in and impound his vehicle. Sergeant
Michael Howard walked ahead to Randy’s car. It was only then that he
became a little suspicious. There was someone slumped in the
passenger seat. You have to give the California Highway Patrol some
credit. They normally allow a sober passenger to drive the car back
home—that way the driver would not have to pay the impound fee.
Maybe this other guy could help Randy out.

Thinking the passenger was asleep, Sergeant Howard politely
knocked on the window, but there was no response. That was a bit odd.
He opened the door and shook the passenger. Still no response. Most
peculiar—maybe he was drunk, too. He then lifted the jacket lying on
the passenger’s lap, and that’s when he noticed that his pants were
undone, his penis and testicles were sticking out, and there were
ligature marks on his wrists.

The paramedics were brought to the scene but it was too late. The
dead body belonged to Terry Gambrel, a twenty-five-year-old U.S.
Marine. He had drunk the equivalent of two beers and had ingested
some Ativan—but not enough to kill him. The responsibility for that
lay at Randy’s door. He had strangled the Marine to death.

Randy was up the creek without a paddle. The well-mannered,
meticulous, soft-spoken, hardworking computer consultant was none



other than the Freeway Killer, soon to be renamed the Scorecard Killer.
The nickname evolved from the fact that in the trunk of his car, lying
inside his briefcase, was a long, two-columned list of coded names like
“England,” “Angel,” and “Hari Kari.” This was Randy’s hit list. Like
myself in my accounting days, Randy liked to keep orderly numerical
lists. Some entries appeared to have been double killings because their
code names were “2 in 1 Hitch” or “2 in 1 Beach”—perhaps two
hitchhikers or two killings down by the beach. Many of the coded
entries made a lot of sense. “Euclid” referred to the ramp where Kraft
dumped the body of his victim Scott Hughes, “EDM” referred to the
initials of another victim, Edward Daniel Moore, while “Jail Out” was a
reference t o Roland Young, whom Randy killed just hours after
Young’s release from jail.

After every sexual score with these men, Randy wrote them up.
According to his notes, the Scorecard Killer had murdered sixty-four
young men in a twelve-year period, getting away scot-free all those
years, until that fateful night when he was caught for little more than a
traffic violation. A trivial mistake by an otherwise meticulously
detailed murderous mind—a mind and brain that we’ll examine soon in
our search for understanding of the functional neuroanatomy of
violence.

Unlike Kraft, the vast majority of murderers kill only once. Such was
Antonio Bustamante. A different killer with a different background,
Antonio was born in Mexico and came to the United States at the age of
fourteen. Like many Mexican-Americans he had a strong connection
with his family. Although they were poor, Antonio grew up to be a law-
abiding teenager and young adult.

But then an insidious change took place. He got caught up in drugs.
He stole to support his habit. His criminal career then took off as his
identity as an industrious, law-abiding immigrant ended. He became
impulsive, increasingly argumentative, and got into more fights. For
the next two decades he was in and out of prison. His heroin addiction



meant he was constantly in need of money.

In September 1986, three years after Randy Kraft’s arrest,
Bustamante burglarized a home. He did not find cash, but did uncover
traveler’s checks. Things were looking good until he was surprised by
the eighty-year-old occupant, who had returned from a nearby grocery
store. Bustamante was six feet two inches tall and weighed in at 210
pounds. You’d think that it would not be too hard to get away from an
eighty-year-old man, but Bustamante’s fight-or-flight system decided
to fight instead of take flight. Bustamante beat the defenseless old man
to death with his fists. According to the prosecution, blood was
splattered everywhere in the apartment.

Bustamante was a messy and disorganized killer. He’d left his
fingerprints everywhere at the crime scene. He hadn’t even bothered to
clean himself up. When he went to cash the traveler’s checks they had
blood on them. In an even more remarkable oversight, he was still
wearing his bloody clothes when arrested by the police.

Two distinct types of killers: the cool, calculating Kraft, and the
bungling, bullheaded Bustamante. Divergent home backgrounds.
Different ethnic backgrounds. Dissimilar criminal backgrounds.
Distinct modi operandi. A very disparate number of victims. If you
could look inside the minds of these men, what would you see? Would
the brain scan of a murderer look like yours? Where exactly in the
brain would the difference be? How would the brain functioning of
serial killers like Randy Kraft differ from those of less memorable but
more common-variety one-off killers like Antonio Bustamante? And
how do any of us—who presumably have not killed—fit into the
picture?

Not that long ago, such questions were the province of pulp fiction.
I n Jonathan Demme’s movie Silence of the Lambs the serial killer
Hannibal Lecter scolds FBI agent Clarice Starling for trying to dissect
him with a paper-and-pencil questionnaire, what he termed a “blunt
little tool.” But today brain-imaging technology is giving us a much



sharper instrument to probe the anatomy of violence. It’s giving us
tangible visual evidence that there is something wrong with how such
killers’ brains function. While these studies are still coming of age and
have their limitations, they not only provide a basis upon which future
research may build, but also raise provocative and important questions
about free will, blame, and punishment that we’ll return to in chapter
10.

But before getting to these complex ramifications, let’s look at the
scientific evidence showing that murderers have a mind to crime; we
can now bear witness to that fact by studying their brain functioning.

THE BRAINS OF MURDERERS

We’ve come a long, long way in our understanding of the brain.
Aristotle thought the organ was a radiator to cool blood. Descartes
thought it was an antenna for the spirit to communicate with the body.
The phrenologist Franz Gall believed that bumps on the skull revealed
an individual’s personality. Now we know that this three-pound lump
of gray matter is behind everything we do—seeing, hearing, touching,
moving, speaking, tasting, feeling, thinking, and of course book
reading. And if all actions and behaviors stem from the brain, then why
not violent behavior? Why not homicide?

Before 1994, I’d never done a brain-imaging study of murderers.
Neither had anyone else. It’s not too surprising, given the difficulty of
recruiting and testing a substantial number of the minuscule proportion
of us who commits homicide—less than one in 20,000 in any one year
in the United States.

But one reason I emigrated from England to California in 1987 was
that in addition to the good weather, there were plenty o f murderers
who could be recruited into my research studies. Credit for recruiting
the unusual sample I studied goes to my colleague Monte Buchsbaum,
who was just down the road from me at the University of California in



Irvine. We identified the subjects through referrals from defense
attorneys. Because California has the death penalty, their clients would
die unless mitigating circumstances like brain abnormalities could be
documented. We were able to build up a unique and sizable research
sample.

So, complete with shackles and chains, and flanked by guards, our
forty-one murderers trooped into the brain-scanning facility. They
looked pretty formidable, intimidating, and ominous. Yet in reality
they were very cooperative. We forget that for 99.9 percent of their
lives, murderers are just like me and you. That’s why they always come
across as your next-door neighbor. Tragic actions in a few fleeting
moments set murderers apart from the rest of us. As we shall see, their
brain functioning also sets them apart.

The technique we used to scan their brains was positron-emission
tomography—PET for short. It allows us to measure the metabolic
activity of many different regions of the brain at the same time,
including the prefrontal cortex—the very front part of the brain, which
sits right above your eyes and immediately behind your forehead. We
used the continuous performance task to activate or “challenge” the
prefrontal cortex. The subject had to press a response button every time
they saw the figure “0” flashed on a computer screen. This went on for
thirty-two minutes. Believe me, it’s very boring. But the task requires
sustaining attention for a long period, and the prefrontal cortex plays an
important role in maintaining vigilance. It’s this part of the brain that is
active in you now and that has gotten you to reach this point in the
book. After the task, the murderer was taken to the PET scanner, which
measured glucose metabolism occurring during the earlier task, rather
than afterward in the scanner. The higher the glucose metabolism, the
more that part of the brain was working during the cognitive task.

What did the study of forty-one murderers and forty-one age- and
sex-matched normal controls reveal? Our key finding is illustrated in
Figure 3.1, in the color-plate section, which shows the brain scan of a



normal control on the left and the brain scan of a murderer on the right.
It shows a horizontal slice through the brain, so you are looking down
on it with a bird’s-eye view. The prefrontal region is at the top, and the
occipital cortex—the back part of the brain, where vision is controlled
—is at the bottom. The warm colors—red and yellow—indicate areas
of high glucose metabolism while cool colors like blue and green
indicate low brain functioning.

If you look at the normal control, on the left, you can see strong
activation in the prefrontal cortex as well as the occipital cortex (at the
bottom). The murderer, on the right, shows strong activation in the
occipital cortex, just like the normal control. There’s nothing wrong
with his visual system. In stark contrast to the normal control, however,
the murderer shows a striking lack of activation in the prefrontal
cortex. Overall, the forty-one murderers showed a significant reduction
in prefrontal glucose metabolism compared with the controls.3

Why should poor prefrontal functioning predispose one to violence?
What can help us to form a bridge between a bad brain and bad
behavior? And what happens after impairment to the prefrontal cortex?
These questions can be answered at different conceptual levels.

1.  At an emotional level, reduced prefrontal functioning results in
a loss of control over the evolutionarily more primitive parts of
the brain, such as the limbic system, that generate raw emotions
l ike anger and rage.4 The more sophisticated prefrontal cortex
keeps a lid on these limbic emotions. Take that lid off, and the
emotions will boil over.

2.  At a behavioral level, we know from research on neurological
patients that damage to the prefrontal cortex results in risk-taking,
irresponsibility, and rule-breaking.5 It’s not far to go from these
behavioral changes to violent behavior.

3.  At a personality level, frontal damage has been shown to result
in a whole host of personality changes. These include impulsivity,



loss of self-control, and inability to modify and inhibit behavior
appropriately.6 Can you imagine these types of personality traits
in violent offenders?

4.  At a social level, prefrontal damage results in immaturity, lack
of tact, and poor social judgment.7 From here we can imagine how
a lack of social skills can result in socially inappropriate behavior
and poorer ability to formulate nonaggressive solutions to
fractious social encounters.

5.  At a cognitive level, poor frontal functioning results in a loss of
intellectual flexibility and poorer problem-solving skills.8 These
intellectual impairments can later result in school failure,
unemployment, and economic deprivation, all factors that
predispose someone to a criminal and violent way of life.

It’s not just one level of analysis but five—five reasons we might
expect that poor prefrontal functioning could predispose a person to
violent behavior. It’s not surprising, therefore, that poor prefrontal
functioning is the best-replicated correlate of antisocial and violent
behavior.9

Fact or artifact? Is there a true relationship between poor prefrontal
functioning and homicide, or is it explained instead by some
methodological artifact? We think fact. Group differences in brain
functioning could not be explained away by group differences in age,
sex, handedness, history of head injury, medications, or illegal drug use
prior to scanning. Furthermore, the murderers could do the task—their
performance was just as good as the controls’, possibly because the
behavioral occipital cortex was more activated in the murderers than in
the controls.10 The murderers likely recruited this visual brain area into
action to help them perform the visual task and to compensate for their
poorer prefrontal functioning. Prefrontal dysfunction in murderers is
fact, and not artifact.



BUSTAMANTE’S BUST HEAD—AND MONTE’S TESTIMONY

Our study constituted the first brain-imaging evidence to show that the
brains of a large sample of murderers are functionally different from
those of the general population. Nevertheless we must be cautious.
Violence is enormously complex, and prefrontal dysfunction doesn’t
apply to all murderers.

To illustrate this further, let’s return to Antonio and Randy and delve
further into their murderous minds. Antonio Bustamante, as you will
recall, was an impulsive criminal who had for years been spiraling
downhill until he finally hit rock bottom in an unplanned, impulsive
killing of a defenseless old man during a botched burglary. As the
prosecution attorney Joseph Beard argued, it was a vicious and needless
attack motivated by greed and money. He inevitably sought the death
penalty.

Bustamante had been charged by the police no fewer than twenty-
nine times prior to his arrest for homicide. His crimes included theft,
breaking and entering, drug offenses, strong-arm robbery, and unlawful
flight to avoid prosecution. His background and pattern of offending
was typical of many lifelong recidivistic criminals. He was your typical
thug.

With one curious exception. Looking closely at his records, I see that
his offending did not start until he was nearly twenty-two. That’s
simply not typical of your recidivistic violent offender, whose
antisocial behavior typically starts much earlier—often in childhood
and certainly by early adolescence. And yet by all accounts Bustamante
was a well-behaved teenager. So what gives?

The defense team, led by Christopher Plourd, looked over his history
and the circumstances of the homicide. Something seemed strange to
them too. Bustamante had been very messy and disorganized in stealing
and cashing the traveler’s checks. There was blood all over them. He’d
left his fingerprints everywhere at the crime scene. He was still in his



bloody clothes when he was arrested. Does this sound like a well-oiled,
efficient killing machine to you? Probably not. Maybe this particular
killing machine had a screw loose.

Plourd discovered that his client had suffered a head injury from a
crowbar at the age of twenty. By all accounts Bustamante’s personality
changed radically afterward, transforming him from a well-regulated
individual into a recklessly impulsive and emotionally labile renegade.
Believing that this history of head injury was significant, Plourd had
his client’s brain scanned. It was at this point that Monte Buchsbaum, a
world-leading schizophrenia expert and brain-imaging researcher,
became involved. He testified at trial that Bustamante was suffering
from dysfunction to the prefrontal cortex.

Antonio Bustamante was one of the forty-one murderers whose
brains we had scanned, and his scan was telling. If you were sitting on
the jury, what would you yourself think? Could the injury have turned
Bustamante into a monster of a man unable to regulate and control his
actions and emotions? Would you buy the neurological evidence that
damage to the orbitofrontal cortex impairs decision-making and
releases the brakes on emotion regulation, and that the brain scan
provided objective evidence for this?

Take a good look at Figure 3.2, in the color-plate section and you can
bear witness yourself. You can see the brain impairment to Antonio
Bustamante, on the right-hand side. The orbitofrontal cortex is at the
top. It’s a cool-colored green compared with the big blotch of red in the
normal control on the left. Bustamante’s brain is not normal. At least,
that’s what the jury believed—they spared Bustamante the death
penalty.

The prosecution was flabbergasted. As prosecution attorney Joseph
Beard said:

I’d never seen anything like this before. I didn’t even know what a
PET scan was. One of them was labeled “Bustamante” and the



other was labeled “Normal.” They were obviously different. The
shapes were different, the colors were different.… I don’t think
it’s an excuse. From my perspective, its hocus-pocus.… I’m not
sure that they had the wherewithal to say that someone hitting him
with a pipe 20 years before dramatically changed an altar-boy into
a killer.11

And that hocus-pocus PET scan still hangs on the wall of Joe Beard’s
office as a reminder of the brain excuse that defendants increasingly
ply in capital cases. A reminder of how pretty-colored pictures of the
brain can be used to sway jurors’ perspectives on innocence versus
guilt—on life in prison versus the death penalty.

Yes, the causal direction of the relationship between prefrontal
dysfunction and violence is certainly open to question. Imaging does
not demonstrate causality. There is only an association, and many
possible counter-explanations. We’ll never know what Bustamante’s
brain scan looked like the day before the homicide. We’ll never know if
Bustamante’s poor orbitofrontal functioning caused him—in one way
or another—to morph from an altar boy into a killer who beat an old
man to death.

Nevertheless, let’s try to put the pieces together just as any detective
or doctor would. Antonio Bustamante was as good as gold growing up,
right until early adulthood. Then, at age twenty, a crowbar from hell
struck the altar boy. Medical records from that time attest that it
resulted in a very significant head injury. This injury likely increased
Bustamante’s impulsivity and lowered his threshold for more
accidents. Not long after the crow-bar injury, he was involved in a
serious automobile accident that resulted in yet more head injuries.12

For the two decades that followed, Bustamante was incessantly in
trouble with the law. He also had more bar brawls, which very likely
resulted in further head injuries. It’s not exactly Jekyll and Hyde, but
it’s not far off. At the relatively late age of twenty-two, he clocks up
the first offense in his life—just after the crowbar and automobile



incidents that resulted in head injury. Bustamante suddenly switches
from good to evil, tumbling into a turbulent world of drugs and crime,
eventually ending up at the house of his victim—and homicide. I think
the order of events is telling.

Let’s put this Jekyll-and-Hyde transformation together with the
medical fact that the area of the brain most susceptible to damage from
head injury is the orbitofrontal cortex. Combine this with the well-
known neurological fact that damage to the orbitofrontal cortex
frequently results in disinhibited, impulsive behavior, poor decision-
making, and a lack of emotional control.13 Blend this with
Bustamante’s PET scan, revealing reduced orbitofrontal functioning.
Consider that his crime was impulsive, not planned. While it was
vicious, it was also very unsophisticated. His homicide was followed by
disorganized, thoughtless actions. He made no attempt to cover his
tracks.

You don’t have to be a Sherlock Holmes to deduce that it was the
head injury at twenty—well beyond his control—that likely caused his
poor prefrontal functioning and the later impulsive, violent offending.
Even the plodding Doctor Watson with his nineteenth-century medical
knowledge would likely have come to the same conclusion. But is this
scenario true of all killers?

THE BRAIN OF A SERIAL KILLER

In striking contrast to Antonio Bustamante we have our other killer,
Randy Kraft. You’ll recall from Randy’s early life history that we see
nothing extraordinary. He grew up as an all-American boy in
conservative Orange County in Southern California—not exactly the
greatest risk factor for violence.

Would Randy have the same prefrontal impairments that we saw in
Bustamante? Think about it. The selection of the victim. Working out
how to orchestrate the evening beginning with friendly drinks. Being



able to booze and schmooze without losing executive control over the
situation. Timing the point to strike. The escalation to drugging the
victim. Ensuring that he is well bound and cannot escape. All those
bodies to get rid of. All that mess to clear up. Working on murder into
the early hours only to show up for work the same morning and put in a
hard day’s computing.

How did he do it? You can see for yourself in Randy’s brain scan.
Take a good look at Figure 3.3, in the color-plate section, and focus on
the three scans in a row. On the left you have the normal control, on the
right you have a single murderer, and in the middle you have Randy
Kraft—labeled “Multiple Murderer.” Check out the difference between
Randy’s brain and the single murderer. What stands out is that he does
not have reduced frontal functioning. Instead, that part of the brain is lit
up like a Christmas tree.

To me, Randy is the exception that proves the rule. Here we have a
man capable of killing approximately sixty-four people in a twelve-
year period without getting caught. You have to have good prefrontal
functioning to pull that off. He had an excellent ability to plan, to
regulate his actions, to think ahead, to consider alternative plans of
action, to sustain attention, and to keep on task. It’s exactly what you
need to be a successful serial killer. He’s an exception in that he differs
from other killers in his brain profile. He proves the rule that a lack of
frontal functioning results in a lack of ability to plan, regulate, and
control one’s impulses, resulting in not just homicide but early
apprehension.

Let’s look further into Randy’s mental makeup, and piece together
why he succeeded in staying so successful in slaying while other killers
are caught more quickly. To begin with, in stark contrast with Antonio
Bustamante, who had twenty-eight arrests before his homicide, Randy
Kraft had almost nothing in his criminal record before he was
apprehended. It was almost as clean as a whistle, and what little there
was is illuminating. Let me elaborate.



This story starts in the summer of ’66. It was the summer of Speck—
the summer that Richard Speck was killing nurses in Chicago. It was
also the summer of a historic first that I will never forget. It was the
one and only time that England won the World Cup in soccer. I was
twelve and Randy was twenty-one. He was also never to forget that
time, but for a different reason. It was his first police bust.

Randy was taking a stroll at Huntington Beach just south of L.A. and
propositioned a young man on the beach. Unfortunately for him the
young man was an undercover police officer. Randy was charged with
lewd conduct but nothing came of it, even though it was duly recorded.
That’s because he was told something that many first-time offenders
are told: “Just don’t do it again.”14

I suspect this was a double message for Randy. The message said: (1)
watch out, the police are about, and (2) smarten up your act, and you
can beat the cops. Remember that this was five years before Randy’s
first known homicide. It was a scare that smartened him up in a way
that his well-functioning prefrontal cortex could register. Poor frontal
functioning results in poor social judgment, loss of self-control, and an
inability to modify behavior appropriately. It was good frontal
functioning that helped Randy to learn from his mistakes and adjust his
careless behavior accordingly. Once bitten, twice shy.

And yet Randy still wanted sex. What’s a man to do? Well, one
adaptive strategy is to move from adults to adolescents—lower-
hanging fruit that yields easier and more satisfying pickings, and a new
sensual exploration of younger flesh. Given that there was also less
chance of getting caught by an undercover vice officer, this is what
Randy decided to do.

There are likely many victims in the four years since that initial sting
that we’ll never know about. The only one who lived to tell the tale was
Joey Fancher. It was March 1970, and young Joey was just a wayward
thirteen-year-old from Westminster, not far from where Randy was
living in Long Beach. Joey had skipped school to race up and down the



Huntington Beach boardwalk on his bicycle. There Randy clapped eyes
on him. He gave Joey a cigarette, and perhaps having a sense of the
kind of kid Joey was, asked him a question. Had he ever had sex with a
woman? No. Would he like it? Yes! So off the two sped on Randy’s
motorbike, back to his apartment under the pretext of making young
Joey’s adolescent dreams of lovemaking come true.

The bike ride itself might have been a buzz for the boy as he clung
on to this cool beach dude, but a bigger buzz awaited him. Once in the
apartment Randy brought out the next enticement—a bit of dope. The
boy felt woozy with the cannabis, so Randy—the benevolent host that
he was—brought Joey just the thing that would wipe away that wooze.
Four little red capsules with some Spanish sangria to wash it down.
Now the boy was all Randy’s, to fulfill his wildest wishes with. Kraft
forced the disoriented boy to give him oral sex. Joey resisted, but
would years later tell a jury, Kraft “put his hands on my head and
forced me. I couldn’t do nothing. Period. It was like I was a rag doll.”15

Joey retched with the ejaculate in his mouth. Kraft then took him to
his bedroom, placed him on the mattress, and sodomized him. You’d
think that after taking a break to go to the bathroom Randy might have
gotten the better of his overflowing emotion and backed off just a bit.
Instead, he beat the boy mercilessly and sodomized him yet again. Joey
the rag doll was passing in and out of consciousness in a drug-drenched
haze. He could still feel the intense pain of the anal penetration. He
wept with the physical and psychological torture. He vomited from the
alcohol-drug mix. Randy made one more trip to the bathroom. This
time he came back out and nonchalantly told the boy he was going off
to work—as simple as that. Randy just left the apartment, as cool as a
cucumber.

Herein lies the tragic moment. If the correct action had been taken,
Kraft would have been removed from circulation. He would never have
been able to continue his pedophilic impulses. But it was not to be.
Joey got out of the house, crossed Ocean Boulevard in a haze, and was



almost hit by a car. He just managed to make it across the road to a bar
and appeal for help. A customer called 911 and Joey was taken to a
hospital to have his stomach pumped to discharge the drugs and
alcohol. Two police officers then returned with Joey and his family to
Randy’s apartment, where Joey had left his new shoes. There they
found a hoard of seventy-six photographs, largely of men in various
stages of orgasm.

You’d really think something would have happened, but it didn’t.
Joey was not much different from many other sexually abused children.
Too ashamed of what had happened to him, Joey could not bring
himself to tell the police and parents about the wretched rag-doll rape
and beating at the hands of Kraft. It was too humiliating. Plus, the
police had done their inspection without a search warrant. They did not
charge Randy.

For his troubles Joey ended up that night getting a beating from his
grandfather—who mercilessly used a board with a nail in it—for
cutting school and almost losing his new shoes. This was on top of the
intense pain from his bleeding and a torn rectum that took two weeks to
heal, while he kept his lips firmly sealed on the rape.

As for Randy, I can imagine him carefully contemplating at the end
of that evening how close he had come to conviction for pedophilic
rape and assault. His prefrontal cortex was recognizing once again that
he must be much more careful. The under part of the prefrontal cortex
specializes in learning from experience and fine-tuning decision-
making based on past experience.16 Randy was contemplating how to
proceed. Dead men tell no tales. From now on, he would leave no
witnesses, and to our knowledge he made his first killing the following
year.

Let’s look back at Randy’s brain in Figure 3.3 and compare it this
time to the normal control. You can see more activation in the very
middle—the thalamus—as well as excellent activation of the occipital
cortex at the bottom and the temporal cortex at the side-middle area.



You don’t see as much activation in either the normal control or the
one-off killer.

But we did see this in someone else who had a brain scan very much
like Randy’s. That scan is shown above Randy’s in Figure 3.3. Take a
look at this one and compare it to the three you see below it. Which one
would you say it most approximates? It’s not a perfect match, but it
does seem more similar to Randy’s than the others. Note the plentiful
prefrontal activation at the top, the bilateral thalamic activation in the
very middle, the occipital activation at the bottom, and the temporal
lobe activation at the sides.

What’s interesting about this brain scan is that it’s my brain scan. As
you noticed earlier, it’s hard for me not to see parallels between
Randy’s life and mine, and the parallels go on. We both have flat feet
and we both love tennis. Randy was one of the four top seeds in the
Westminster High varsity tennis team. I was not as good, but I
captained the tennis team at my college at Oxford University.

Randy also had an elder sister who was a primary-school teacher,
just as I did—we were both influenced by that sisterly connection. At
university I very much wanted to be a primary-school teacher and I was
accepted for postgraduate teacher training at Brighton. I particularly
wanted to teach eight-year-olds, because during university breaks I
took children on holiday for a charitable trust. I had different age
groups but felt I could connect with eight-year-olds. Randy also wanted
to be a primary-school teacher and spent a semester working as a
teacher’s aide with third-graders aged eight and nine. Neither of us
sustained our career goal. We’ve both been caught drunk in our cars in
Southern California by the police, albeit under different circumstances.
And we both have the same brain functioning.

Am I a serial killer? I’ve never been caught and convicted for
homicide. Nor any other offense, for that matter, with the exception of
smuggling moon cake from Shanghai into Melbourne in 2000, for
which I was fined about $175. Might I have a brain predisposition to be



a serial killer? Maybe. Does this similarity in scans demonstrate that
brain imaging is not diagnostic? I’d like to believe so.

Clearly there are “normal” people like myself—and perhaps yourself
—with “abnormal” brain scans. And by the same token, there are
“abnormal” violent individuals who have quite normal brain
functioning. We cannot use brain imaging as a high-tech tool to tell
who’s normal, who’s a one-off killer, and who’s a serial killer. It’s just
not that simple. Yet at the same time we are beginning to gain
important clues as to which brain regions—when dysfunctional—could
give rise to violence.

So there we have them. Bustamante, Kraft, and Raine. Three
different individuals with different yet somewhat similar backgrounds
and brains. We’ve seen that the prefrontal cortex is a key brain area
that is dysfunctional in murderers. And while I’d like to emphasize that
fact, the exception presented by Randy Kraft gives us pause. While we
cannot read too much into one case study, such fascinating individuals
do, as we’re about to see, generate interesting hypotheses for further
testing.

REACTIVE AND PROACTIVE AGGRESSION

Analyzing Randy’s brain made us reflect upon an important distinction
in violence research—between “proactive” and “reactive” aggression.
This distinction has been around for a long time in the work of Ken
Dodge, at Duke, and Reid Meloy, in San Diego. The basic idea is that
some predatory people—the proactives—use violence to get what they
want in life.

Randy was proactively aggressive. He carefully planned his actions,
drugging his victims, having sex with them, and then impassionately
dispatching them. Like a good computer specialist, he was methodical,
logical, calculating, and an able trouble-shooter of problems.
Proactively aggressive kids will bully others to get their money, games,



and candy. There’s a means to an end. Proactives plan ahead. They are
regulated, controlled, and driven by rewards that are either external and
material or internal and psychological. They are also cold-blooded and
dispassionate. They’ll carefully plan the heist they have been thinking
through, and they’ll not think twice about killing if need be. Quite a lot
of serial killers fit this bill—like Harold Shipman, in England, who
killed an estimated 284, most of them elderly women; Ted Kaczynski,
the Unabomber, whose terror campaign was conducted with mail
bombs; Peter Sutcliffe, who bumped off thirteen women in the north of
England; and Ted Bundy, who carefully killed about thirty-five young
women, many of them college students.

Flip the aggression coin and the other side to the Randy Krafts of the
world are “reactive” aggressives. These more hot-blooded individuals
lash out emotionally in the face of a provocative stimulus. Someone
has insulted them and called them names. They’ve lent money and it
has not been returned. They’ve been verbally threatened. So they hit
back in anger.

Take Ron and Reggie Kray, two identical twins who grew up in east
London and operated in the swinging ’60s, the same time that Randy
Kraft was operating in Southern California. Reggie Kray’s killing of
Jack “the Hat” McVitie was an example of reactive aggression. It went
like this.

McVitie had said mean things about Reggie’s schizophrenic twin
brother, Ron. True, Ron Kray was fond of his food, and yes, he enjoyed
exploring the boundaries of his sexuality. But there are more subtle
ways of expressing these facts than to call him “a fat poof,” as Jack
“the Hat” did. Jack also owed the Kray twins a hundred pounds, which
did not help things. Adding injury to insult, one night walking out of a
Chinese restaurant, Reggie bumped into McVitie, who said, “I’ll kill
you, Kray, if it’s the last fucking thing I do.”17 Now, that’s not nice.

Reggie decided that that was going to be Jack McVitie’s last supper.
Later that night Reggie pushed a knife into McVitie’s face and stabbed



him to death in an explosive fit of pent-up anger. Reggie would have
blown Jack’s head off, but his .32 automatic jammed twice, so he had
to use a knife instead. Reactive aggression is much more emotional and
unregulated. So in this context, although they were both murderers,
Kraft and Kray were more like apples and oranges.

Given this proactive-reactive subdivision, I decided to categorize our
forty-one murderers into proactive, predatory killers and reactive,
emotional killers. We scanned all sources for all the information that
we could dredge up on our subjects—attorney records, preliminary-
hearing transcripts, court transcripts, national and local newspaper
stories, reports and interviews from psychologists, psychiatrists, and
social workers, and of course rap sheets. We even interviewed some of
the previous prosecution and defense attorneys for more information on
the killings. In the end, we classified twenty-four murderers as
“reactive” killers and fifteen as “proactive” killers.18 In a number of
the homicides there were elements of both proactive and reactive
aggression, so they were left unclassified.19 Think of a revenge killing,
for example. Someone gets really upset by an insult, and in response
they set about carefully getting their own back. They are indeed
reacting to a slight, but they plan their sweet revenge carefully and
thoughtfully, and obtain satisfaction in doing so—a psychological gain.
They are not unlike terrorists who react to a sociopolitical, ideological
insult by carefully planning a counterattack.

The results of our reactive-proactive comparisons are illustrated in
Figure 3.4, in the color-plate section. Here you’re looking down on the
brain and the prefrontal cortex is again at the top. This time the
subregion you see is called the ventral—or underneath—prefrontal
cortex. The reactive, hot-blooded murderer has low prefrontal
functioning in the ventral subregion. In contrast, the predatory, cold-
blooded killer has just as much prefrontal activation as the normal
controls. Like Randy Kraft, they’ve got the goods to make a cold,
calculated kill. In contrast, the hot-blooded killers are not so hot when



it comes to prefrontal regulatory activation.

We see here—even at a visual level—that homicide is nuanced. Yes,
there is a cerebral basis to violence. And yes, the prefrontal cortex is
one of the culprits. But even among the tiny proportion of us who kill
there are differences. Our group of predatory, proactive killers features
the same regulatory brain control as Randy. The brain anatomy of
murder is color-coded on a reactive-proactive aggression spectrum.

PREFRONTAL CONTROL RELATIVE TO LIMBIC ACTIVATION

Wait a bit. If these predatory killers have relatively normal prefrontal
functioning, what made them killers in the first place?

Let’s plumb the depths of the murderous mind. Deeper down in the
brain, well below the civilized upper crust of the prefrontal cortex, we
arrive at the limbic system, site of the emotions, and the more
primitive parts of our neural makeup. Here the amygdala fires up our
emotions and stimulates both predatory and affective attack.20, 21 The
hippocampus modulates and regulates aggression and when stimulated
sets in motion predatory attack.22, 23 The thalamus is a relay station
between the emotional limbic areas and the regulatory cortical areas.
The midbrain when stoked up gives expression to full-blooded affective
emotional aggression.24

We combined these regions to get an overall measure of subcortical
activation in the reactive murderers, the proactive murderers, and the
normal controls. We found that both murderer groups showed higher
activation of these subcortical limbic regions than the controls,
especially in the more “emotional” right hemisphere of the brain.
Below the façade of the boy-next-door that many cold-blooded killers
are able to portray, there’s a lot bubbling under in that deeper
subcortical cauldron of brain functioning.

What exactly is going on here? We can think of these deeper limbic
emotion-related brain regions as partly being responsible for deep-



seated aggression and rage, which both groups of killers have in
common. The difference, however, is that the cold-blooded killers have
sufficient prefrontal regulatory resources to act out their aggression in
a relatively careful and premeditated fashion. They feel as angry as
anyone, but instead of getting mad, they get even. In contrast, while the
hot-blooded killers also have a mass of angry feelings simmering away,
they don’t have sufficient prefrontal resources to express their anger in
a controlled and regulated fashion. Someone gets their goat, they see
red, and they blow their lid. Before you know it, blood flows.

This seeming paradox of good frontal regulatory control and
increased limbic activation in predatory, proactive killers can be
exemplified by a number of serial killers. Take Ted Bundy, who may
have killed as many as a hundred women and girls, mostly college
students. His homicides were the epitome of planning. With his arm in
a sling to make him look vulnerable, Bundy would politely ask a young
woman to help him carry something to his car. Using his beguiling
charm, good looks, and debonair manners, he would lure her to a safe
place where with demonic fury he would tear into her—biting her
buttocks, gnawing her nipples, and bashing her head in a sexual orgy
that ended in a brutal beating and killing. Despite all the planning and
forethought that carefully preceded his attacks, once that stealthy lion
had stalked his prey, he unleashed with ferocious fury the ultimate
attack. The emotional limbic cauldron was overflowing into an
unbridled, unregulated killing.

The study I did with Monte, like all initial findings, requires
replication and extension. Another study of eleven impulsive murderers
also using the continuous-performance task replicated our findings of
reduced prefrontal activation.25 Yet because these studies are so hard to
conduct, the reality is that virtually no other research group has been
able to build upon and extend our initial findings on murderers.26 For
many researchers, linking the brain to homicide is a bridge too far.
Nobody can cross it.



I take our instrumental proactive murderers as a model for serial
killers, on whom we know very little scientifically. If I could perform
brain scans on a significant group of serial killers, I might expect a
brain profile similar to our proactively aggressive killers—a hotbed of
seething limbic activation bubbling under the good prefrontal
functioning that allows them to carefully plan their actions. Yet even
within this pack of serial killers, make no mistake—there will
inevitably be several shades of gray lurking in the etiological shadows.

THE FUNCTIONAL NEUROANATOMY OF MURDEROUS MINDS

We’ve seen that the prefrontal cortex is critical in regulating and
controlling both behavior and emotion. We’ve also seen that excessive
subcortical activity may fuel the heightened emotion that we see in our
violent offenders. We could stop there in our mapping of the mind of
the murderer. We have the essence here in a nutshell. Yet as I readily
acknowledged above, the scientific reality would be that we are being
overly simplistic. We get back to the complexity of homicide,
psychopathy, and criminal offending, and the inevitability that any
attempt to explain and understand such behavior through functional
neuroanatomy—the workings of the brain—is going to be enormously
complex. Here I’ll give you just a piece of the exciting
neuroanatomical action that is taking place today in our probing of the
murderous mind.

Moving from the front of the brain, where we have been focusing, to
the relatively less explored posterior part, we’ll start with the angular
gyrus—area 39 in the map created by the German anatomist Korbinian
Brodmann in 1909. The angular gyrus lies in the inferior, or lower, half
of the parietal lobe, above the superior temporal cortex, and in front of
the visual cortex. It is consequently in a prime position in the brain,
lying at the junction of three of the four major lobes—the parietal, the
temporal, and the occipital cortices. It connects and integrates
information from many modalities—visual, auditory, somatosensory,



vestibular—in order to perform complex functions. It lies on the
surface of the brain. Find the top of your ear with your fingers and
move them up a couple of inches—1.5 inches behind that spot is about
where the angular gyrus lies.

We imaged the angular gyrus in our murderers and found
significantly lower glucose metabolism in this structure than in those
of the controls. In Sweden, researchers also found reduced cerebral
blood flow in this area of the brain in impulsive, violent criminals.27

Other researchers have argued for angular gyral dysfunction in violent
offenders as well.28

How might dysfunction of the angular gyrus translate to violence and
offending? The angular gyrus is one of the latest areas of the brain to
develop, and so, not surprisingly, the abilities it governs are complex
and sophisticated. Unlike the visual cortex, which comes online
immediately for the newborn infant, the angular gyrus subserves
functions that include reading and arithmetic, abilities that as we know
do not start early in life, but develop much later in childhood. So, for
example, reductions in glucose metabolism in the left angular gyrus
have been associated with reduced verbal ability,29 while damage to
this region in neurological patients results in problems with reading
and arithmetic30—complex functions that involve integration of
information across multiple domains. Writing ability is also affected in
a subtle way. For example, letters may be missing or duplicated, or be
widely spaced. Punctuation is off, and capital letters may be
disregarded.

So if the angular gyrus is not functioning well, then a child’s reading,
writing, and arithmetic are going to suffer—the three R’s that are the
foundations of scholastic performance. What do we know about violent
offenders? They do poorly at school. If you do poorly at school, you’ll
have a problem getting a job. You won’t get as much money as you’d
like. You’ll then be more likely to use violence to get what you want in
life—things you cannot get because of your educational failure. The



root cause may be brain-based, but the path to violence may well lie
along school and occupational failure—a social/educational process.

The hippocampus and its surrounding area, the parahippocampal
gyrus, is another brain region that is disturbed in offenders. The
hippocampus lies just behind the amygdala and its Latin name means
sea horse. We’ve touched on this area above in connection with our
sample of murderers, and other researchers are also finding that
offenders have functional disturbances in this brain region. One study
on antisocial, conduct-disordered boys from London showed reduced
function of the hippocampus during an attention task.31 In Sweden, the
neuroscientist Henrik Soderstrom found reduced hippocampal
functioning to be associated with higher psychopathy scores in violent
offenders.32 In the United States, Kent Kiehl has argued that the
parahippocampal gyrus contributes to symptoms of psychopathy.33

Researchers in Germany led by Jürgen Müller also found reduced
parahippocampal functioning in adult psychopaths,34 while Daniel
Amen in California found the same finding in impulsive murderers.35

We need to ask why hippocampal impairment would make an
individual more likely to offend. For one thing, it makes up part of the
emotional limbic system. We know in turn that psychopaths and other
offenders have abnormal emotional responses. The hippocampus is also
part of the neural network that forms the basis for the processing of
socially relevant information, and it is involved in recognizing and
appraising objects. Disruption to such a system could in part relate to
the socially inappropriate behavior shown by some violent individuals,
as well as the misrecognition and misappraisal of ambiguous stimuli in
social situations that can result in violent encounters.36

The hippocampus is critical for learning and memory. It’s one of the
first areas to go in people with Alzheimer’s disease. With my longtime
colleagues Rolf and Magda Loeber in Pittsburgh I studied the ability of
schoolboys to remember both verbal material and nonverbal,
visuospatial material. The result? Boys who had been persistently



antisocial from the age of six to sixteen as rated by their parents and
teachers did more poorly on these hippocampal memory tasks than
controls.37

We also know that the hippocampus plays a role in fear conditioning,
and as we’ll see in a later chapter, antisocial and psychopathic
individuals have a particular deficit in this form of learning.
Psychopaths are fearless individuals, as are many other violent
offenders. It’s worth noting that researchers from Italy and Finland
have found a structural abnormality in the hippocampus of
psychopaths, which plays an important role in fear conditioning and
emotional responding.38

Yet there’s more to the hippocampus than memory and ability. It is a
key component in the limbic circuit that regulates emotional
behavior,39 and it has been implicated in aggressive, antisocial
behavior in both animals and humans. In animals, it regulates
aggression through its connections to deep structures in the middle of
the brain, including the lateral hypothalamus and what’s called the
periaqueductal gray, structures important in controlling both defensive
rage attack and predatory attack.40 So a poorly functioning
hippocampus will be of little help to either an offender who is
beginning to fly off the handle in the first stage of an argument, or one
who is seeking revenge.

Another brain area that is believed to be dysfunctional in offenders is
the posterior cingulate, lying more toward the rear of the head and deep
inside the middle of the brain. This region has been found to be poorly
functioning in adult criminal psychopaths,41 conduct-disordered
boys,42 and aggressive patients.43 Because this brain region is also
important in the recall of emotional memories44 and the experiencing
of emotions,45 a disturbance to this area will likely result in a
disturbance in emotion, including causing anger. We also know that the
posterior cingulate is involved in self-referential thinking—the ability
to reflect back on oneself and understand how one’s behavior can affect



others.46 So if a psychopath fails to understand how his actions can
harm others, this could help explain his thoughtless, antisocial acts and
his failure to accept responsibility for his actions.

A NEW EXCUSE FOR WIFE ABUSE?

Killing is one thing. Striking your wife across the face is another. The
trouble with research like mine on murder is that killing is very rare.
What about more common acts of serious violence like spousal abuse?

Of course, I’m not saying that spousal abuse is trivial by any means,
but it’s far more common than homicide. Are spouse-abusers different
from killers in brain functioning? Or can we discern similar patterns in
these common-variety offenders? To help answer that question, let’s
take a trip to Hong Kong.

It’s a fantastic place. I took my family there when I was on
sabbatical at Hong Kong University. People were so sweet and polite.
The very first morning that I took my two young boys, Andrew and
Philip, to Victoria Kindergarten in the Fortress Hill area, we were
stopped in the street by a young woman. She asked if she could help
hold the boys’ hands. Well, why not? So off we all marched, hand in
hand to preschool, where she duly said good-bye to the boys, thanked
me, and vanished into thin air amid the bustling streets.

Strange, isn’t it? Maybe she was a nutcase, but I don’t think so. She
was a smartly dressed professional. To her, my two-year-old tots were
cute curiosities, decked out in their red school blazers, gray trousers,
satchels, and mixed Asian-and-Caucasian faces. It was typical of the
graciousness, courtesy, and respect for the family and children that
Hong Kongers have.

Yet lurking beneath that civilized façade lies the cruel visage of
domestic violence. I did a survey of 622 Hong Kong undergraduate
students. They were not all rich kids by any means, but they were
largely from the privileged classes. You don’t expect much to have



gone on in their homes in their formative years. But I nevertheless
asked them how their parents dealt with conflicts before the kids were
eleven—before they could turn into troublesome teenagers. Sixty-two
percent had parents who would insult or swear at them, 65 percent had
parents who would do or say something just to spite them, while 48
percent were slapped or spanked.

No big deal, you’ll say, if you remember being on the receiving end
of a good spanking or two as a child. Surely this happens in the best of
homes. But let’s get beyond the simple stuff. Fifty-one percent went on
to admit that their parents would hit them with an object. Forty percent
were physically beaten. Six percent had actually been choked, while 5
percent had been deliberately burned or scalded. Seven percent had
even been threatened with a knife or gun. In all cases it was their own
parents perpetrating the abuse. So how often did your parents choke and
burn you or put a gun to your head before you turned eleven?

Serious domestic violence was pretty rampant even in the homes of
these educated, better-off undergraduates. True base rates are likely a
lot higher, since people forget what really happened after ten years.
Plus, you never want to admit—even to yourself—that you had parents
bordering on the sadistic and inhuman. Some of these kids were having
the living daylights beaten out of them—some repeatedly—behind
closed doors. And these are the better-off kids. Heaven knows what was
happening—and still is going on—to kids from much poorer homes in
Hong Kong.

And where the kids are getting beaten, the wives are being bashed.
Today it’s hard to believe, but until about 1980 spousal abuse was
hidden under the carpet at home.47 A man who gave his wife a belting
was not considered a criminal; such treatment was part and parcel of
everyday married life. Even after the recent criminalization of spousal
abuse, wife battering is still rife. The prevalence of spousal abuse each
year is approximately 13 percent in the United States, with an
estimated 2 million to 4 million victims a year.48 It accounts for about



half of all female homicides and is a leading cause of injury to
developing fetuses.49 It’s a shocking, disgraceful, criminal offense, and
yet it’s all too common and frequently tolerated in some households.

Let’s face up to these spouse-abusers. If we can look beyond their
eyes and into their brains, do these men also have a dysfunctional
cortex? They batter women, but is that because they have battered
brains?

Tatia Lee is a brilliantly creative clinical neuroscientist at Hong
Kong University with a penchant for sailing into uncharted waters. She
conducted some of the very first brain-imaging work on lie detection,
and she was just a couple of doors down from my office during my
time there in 2005. Together with her graduate student, we teamed up
to test our ideas on spousal abuse. We recruited twenty-three men
referred by police to social-welfare departments and psychology
practices for physically abusing their wives. Our main hypothesis was
that such men may overrespond to emotional stimuli, and that that may
in part be a cause of their abuse. We measured their reactive and
proactive aggression and also gave them two verbal and visual emotion
tasks.

The verbal task is called the emotional Stroop task. The subject is
first presented with the name of a color, like “blue.” They then see an
emotionally negative word like “kill,” which is either printed in blue or
another color, and have to judge whether the color of the word “kill”
was blue or not. The same thing is done with nonemotional words, like
“change.” We then measure how long it takes them to respond. People
who take longer to respond to the emotional word than to the neutral
word are showing a cognitive bias to negative affect stimuli—meaning
that the negative emotional nature of the word has hijacked their
brain’s attention and slowed down their responses.

In the visual task, the subjects viewed neutral pictures like a chair
and also emotionally provocative pictures—things like a man holding
up another man in a robbery with a gun to his head, or a man holding a



woman from behind with a sharp knife across her throat. In both of
these verbal and visual tasks we scanned their brain using functional
magnetic resonance imaging (fMRI). Our research resulted in fourfold
findings.

First, spouse-abusers were strongly characterized by reactive
aggression—where the individual responds aggressively in the face of
provocation. In contrast, once we controlled for this, the spouse-abusers
showed no proactive aggression. They were not using aggression in a
planned, premeditated, manipulative fashion.

Second, in the emotional Stroop task, the spouse-abusers were slower
in responding to emotional words. Negative emotional stimuli were
capturing their attention much more than normal.

Third, in functional brain scans during the emotional Stroop task, our
spouse-abusers showed much greater activation of the emotional
amygdala to negative-emotion words, together with less activation in
the regulatory prefrontal cortex.

Fourth, when batterers saw pictures of visually threatening stimuli,
they showed hyper-responding in widespread brain areas covering the
occipital-temporal-parietal regions. These regions are exceptionally
sensitive to the recognition of objects50 and to spatial perception.51

They indicate that batterers experience greater visual arousal when
exposed to threatening stimuli.

Putting these four findings together, a pernicious pattern unfolds.
Spouse-abusers have a reactive aggressive personality that makes them
more likely to lash out when provoked. Emotional words inordinately
grab their attention. They are less able to inhibit the distracting
emotional characteristics of stimuli, resulting in impaired cognitive
performance. When presented with aggressive stimuli their brains
overrespond at an emotional level and underrespond at a cognitive
control level. Spouse-abusers are constitutionally different from other
men.



These neurocognitive characteristics of batterers may partly
contribute to their abusive behavior. Some researchers have
documented that batterers do not listen to reason, and instead
emotionally react out of all proportion to a situation.52 Excessive
attentional processing to a visual stimulus like a frown or a scolding
voice may distract the batterer’s attention and make him misinterpret
the social interchange. It could contribute to the racing thoughts,
irrational behavior, and escalating negative emotion that characterize
wife-batterers.53

To my knowledge, these are the first physiological studies of any
kind to show brain abnormalities in spouse-abusers when reacting to
emotional stimuli, and the first to demonstrate hyperreactivity to
threatening stimuli. Our findings challenge an exclusively social
perspective on spousal abuse and suggest instead a neurobiological
predisposition to battering. Historically, the prevailing clinical
perspective has been that spousal abuse is a conscious, deliberate, and
premeditated use of power to subjugate and control the female partner
for selfish instrumental gain.54 An alternative hypothesis that Tatia and
I suggest is that spousal abuse has a significant brain-based reactively
aggressive component.55

Is this a newfangled excuse for wife-abuse? I’m not exactly saying
that abusers are not to blame. And I’m not saying that all abusers are
like this. But I do think we need to recognize that there’s more to
domestic violence than the traditional feminist perspective cares to
admit. Feminists argue that the cause of spousal abuse lies in a
patriarchal society that sanctions men’s using physical power to control
women. We argue instead that neurobiology nudges some men to
overreact at home and that we need to consider a contribution by the
brain to spousal abuse. Why? Because traditional treatment programs
to treat spouse-abusers based on the feminist perspective simply do not
work.56 We need to incorporate neurobiological perspectives into
domestic-abuse treatment programs if we genuinely want to eradicate



this completely unacceptable behavior of men toward women.

THE LYING BRAIN

So far we have been talking about people who are characterized by the
media as brutes, monsters, and villains. We have been discussing
despicable deeds that include murder, child rape, and wife-battering.
And you may be sitting there dispassionately reflecting on how this
other half lives, and what exactly makes these mean men tick.

But what about you? What’s ticking away inside you when you
perpetrate an antisocial act? Oh, so you’re not antisocial? You really
think that? Well, not perhaps antisocial at the level that we have been
discussing so far, but let’s turn to two arenas that will be much more
familiar to your daily experience than murder and spouse-battering.
You’re not perhaps so wonderful after all.

Let’s start with lying. And please do not protest your innocence any
further, because as Mark Twain rightly put it, “everybody lies—every
day, every hour, awake, asleep, in his dreams, in his joy, in his
mourning.”57 You do lie—honestly you do. So how do we probe your
antisocial mind? What instruments can we use to detect when people
are telling whoppers?

“Oh, Agent Starling, you think you can dissect me with this blunt
little tool?” Hannibal Lecter in the classic thriller The Silence of the
Lambs had a point, and Clarice Starling, the FBI agent interviewing
him, should have known better. The paper-and-pencil questionnaire
tools she was using on the serial killer Hannibal “the Cannibal” Lecter
in his prison cell have been traditionally used by forensic specialists to
probe the minds of murderers. But they have been ineffective in
revealing much that is fundamentally wrong with psychopaths like
Lecter. After all, psychopaths have been known to tell a white lie or
two about themselves, so do you really think they will tell the truth in a
simple questionnaire? We need something far sharper than a blunt



pencil and paper questionnaire to learn when people are fibbing.

A big fat sixty-ton magnet of the type used in MRI does not sound
very sharp, but it’s not a blunt tool. When it comes to discerning truth
from fiction, it’s as sharp as a razor. My academic friends Tatia Lee, at
Hong Kong University, Sean Spence, at the University of Sheffield,58

and Dan Langleben, at the University of Pennsylvania, are a triumvirate
of pioneering scholars who each independently stumbled onto a
sublime truth about lying—the prefrontal cortex is critical.

Tatia Lee took normal individuals—just like you—and put them into
a scanner. She then gave them tasks during which they had to either tell
the truth or lie. Sometimes they lied about themselves, just as we do in
life. So a question might be, “Were you born in Darlington?” “Yes,” I
would say. “No,” you would say. We are telling the truth. And while
that is happening, Tatia collects data on what the brain is doing. Then
she reverses the situation. “Were you born in Darlington?” “No,” I say.
“Yes,” you say. This is an autobiographic lie—similar to when you
sometimes lie to your friend about whether you are free to meet up
tonight or not.

In another task, subjects were given a simple memory task to
complete in which a three-digit number—like 714—was quickly
followed by either the same or a different set of numbers. The subject
had to say whether the sets of digits were the same or different.
Sometimes they were instructed to tell the truth, while at other times
they had to deliberately lie and feign memory impairment—just like
some people feign injury after a claimed accident to financially gain
from medical insurance.

It did not matter what the task was, Tatia found that lying was
consistently associated with increased activation in the prefrontal
cortex as well as areas of the parietal cortex.59 At just the same time as
Tatia was doing her work in Hong Kong, Sean Spence60 and Dan
Langleben61 independently found essentially the same pattern of
findings in England and the United States, results that span three



different continents and cultures. In stark contrast, telling the truth was
not associated with any increase in cortical activation.

What’s going on here? The bottom line to deceit is that this
antisocial act is a complex executive function that requires a lot of
frontal lobe processing. Telling the truth is actually very easy. Telling
tall tales is much harder and requires much more processing resources
and brain activation. Deception involves theory of mind. When I lie to
you about where I was at eight p.m. on Wednesday, January 27, I need
to have an understanding of what you know about me—and what you
do not know. Was I really celebrating my birthday with my family? I
need to have a sense of what you think is plausible, and what is not. For
this “mind reading” we need to recruit a number of brain regions that
form connections between the frontal cortex and subregions in the
temporal and parietal lobes.

Yesterday it was paper-and-pencil tools. Today it’s becoming brain-
imaging paraphernalia. By combining brain-imaging methodology with
machine learning—equally new sophisticated statistical techniques—
Dan Langleben and Ruben Gur, at the University of Pennsylvania, have
been demonstrating accuracy rates upward of 88 percent in detecting
deception. The disconcerting question is, How much longer will our
lying minds remain stubbornly private to the latest investigative lie-
detection tools? The current view is that lie detection based on
functional imaging is not sufficiently developed for use in courts of
law,62 although that could conceivably change in the future. For now,
however, let’s turn to another antisocial arena that we frequently find
ourselves caught up in and conflicted by—making moral decisions.

COMPARING YOUR MORAL BRAIN WITH THE ANTISOCIAL BRAIN

You know cannabis is illegal, but you’ve taken it anyway. You know
you should not download movies from the Internet, but you persist in
breaking copyright laws. And now you are reporting your taxes and
wondering if you should nudge up those tax-deductible charitable



contributions a hundred or two.

We’ve all had those moments of being torn between right and wrong
—between heaven and hell. The devil and the angel are battling it out
hell-for-leather inside our hot heads, beating out the eventual choice
with hammer and tongs. You’ve wondered what on earth to do.

But you’ve never wondered what’s going on inside your brain during
these moments, have you? That’s what a lot of social scientists and
philosophers have been pondering for over a decade. And now we have
some fairly clear-cut answers.

It goes like this. We slot you inside a brain scanner and present you
with a series of moral dilemmas using visual scripts. We’ll start with
what is called a “personal” moral dilemma—one that’s really up close
and personal. This one could almost have been plucked from a page in
the life of Phineas Gage, a railway worker whom you’ll meet in a later
chapter. You’re standing on a footbridge looking down on a railway
track. Below you, farther back along the track, is a runaway trolley that
is about to plow into a group of five unsuspecting railway men working
farther ahead on the track. Standing next to you is a rather corpulent
gentleman.

Here’s the deal. If you do nothing, five innocent men are going to die
right before your eyes. Alternatively, you can push the big bloke off the
bridge. He’s a goner, but his big body will block the runaway trolley
and save the lives of five men. What do you do?

You only have two choices. You are out there on that bridge, hearing
the death rattle of the oncoming trolley and envisioning the gory
carnage that will occur. No, you’re not allowed to throw yourself off
the bridge instead—saint that you are. You’re just not big enough to
block the trolley. Calling out to the railway workers won’t work either.

Put this book down and reflect on your decision—to do nothing or to
push the man off the bridge.



It’s difficult, isn’t it? And we can push and pull our minds in
different directions. Are you really going to stand idly by and let five
innocent men die? Look, the obese guy is likely to die early from heart
disease anyway—why not give his life a dignified and worthwhile
ending by saving five innocent men?

Then again, isn’t it sort of wrong to kill? But at the same time it’s
five for one—surely you cannot ignore those odds? This dilemma is
damned difficult—it’s very personal and involves a high degree of
conflict.

Josh Greene, an amazing philosopher and neuroscientist at Harvard,
published the first study to describe what happens at a neural level
during personal moral dilemmas like this.63 Compared to more
“impersonal” moral dilemmas that do not bring you face-to-face with
someone else, your brain shows increased activation in a circuit that
comprises the medial prefrontal cortex, the angular gyrus, the posterior
cingulate, and the amygdala. This makes sense, as these brain areas
contribute to complex thinking, and the ability to step outside of
yourself and evaluate the bigger social picture.

But let’s get back to how you actually processed the dilemma. I’m
not as interested in exactly what decision you came to as I am in how
you felt. Wasn’t it awkward? Didn’t you feel uncomfortable? You may
have even physically squirmed in your seat a bit just as one
undergraduate student did in my class earlier this week when I
described this dilemma. This is where that amygdala and other limbic
activation comes in, contributing to the emotional “conscience”
component of moral decision-making alongside some subregions of the
prefrontal cortex.

What your actual answer was is not entirely uninteresting either.
About 85 percent of you felt you could not bring yourself to push that
man off the bridge. About 15 percent, however, would have sacrificed
him. These numbers are obtained in large-scale surveys of moral
dilemmas. In contrast, if you put the same question to patients who



have lesions to the ventral prefrontal cortex—people who as we’ll later
see are more psychopathic than the rest of us—that “push-him-off” rate
triples to about 45 percent.64

If these same patients with ventral prefrontal lesions are with other
villagers hiding in a cellar from invading troops above, and if their
baby starts crying, they are three times more likely to smother their
baby to prevent the enemy from finding and killing everyone. This is a
high-conflict dilemma. They are making a utilitarian moral decision—
the greater good of the greater number.

Don’t worry too much if you chose to push the man off the bridge or
smother your own baby. The seventeenth-century English philosopher
Jeremy Bentham, who espoused utilitarianism, would have been proud
of you. It does not necessarily mean you have a frontal brain lesion or
that you are a psychopath—although you may have a slightly different
way of thinking about life than others.

Josh Greene was not able to image the ventral prefrontal cortex back
in 2001 when he conducted his groundbreaking study, due to what we
call “susceptibility artifact,” but many other studies have replicated and
extended Greene’s findings and shown activation of this region during
moral-dilemma tasks.65, 66 The ventral prefrontal region is critical for
making “appropriate” moral decisions—or at least passive decisions
that result in no harm to others.

We’ll come back to morality very soon, but here I want to recap
where we stand with our murderous minds. I’ve been arguing that the
prefrontal cortex and limbic system are misfiring in violent offenders.
We also found that our murderers had poorer functioning in the angular
gyrus. We’ve seen that other studies of antisocial individuals reveal
abnormalities in the posterior cingulate, the amygdala, and the
hippocampus, while others document abnormal functioning in the
superior temporal gyrus in violent offenders,67 psychopaths,68 and
antisocial individuals.69



Let’s now compare this hit list of brain areas in antisocials to the hit
list activated when normal people contemplate a moral dilemma. What
are the areas most commonly activated across studies in moral tasks?
They are none other than the polar/medial prefrontal cortex, the ventral
prefrontal cortex, the angular gyrus, the posterior cingulate, and the
amygdala.70 There is an undeniable degree of overlap.

Let me make the point visually for you. Figure 3.5, in the color-plate
section, puts together these two sets of findings—the antisocial brain
and the moral brain—to create a neural model of morality and
antisociality. The top scan slices the brain right down the middle from
front to back—you can see the nose on the left. The middle scan slices
the brain head-on. The bottom slice is a bird’s-eye view looking down
on the brain. Brain regions implicated in both offending and moral
decision-making are colored yellow. Areas found to be abnormal only
in offenders are colored in red, and areas linked only to moral-
judgment tasks are colored in green.

You can see that there are substantial areas of overlap between
antisocial/psychopathic behavior and making moral judgments. Brain
regions common to both include the ventral prefrontal cortex, the
polar/medial prefrontal areas, the amygdala, the angular gyrus, and the
posterior superior temporal gyrus.

It’s not a perfect match by any means. Furthermore, while the
posterior cingulate is activated during moral judgment, evidence
implicating this region in antisocial behavior is sparse to date, although
studies have indeed found abnormalities in the posterior cingulate in
psychopaths,71 impulsively aggressive patients,72 and
spouse-abusers.73 Nevertheless, there are commonalities we cannot
ignore. Some parts of offenders’ brains critical for thinking morally
just don’t seem to be functioning very well.

JOLLY JANE’S VOLUPTUOUS BRAIN



We have been learning what brain areas are activated when normal
people make moral decisions. But what happens in the brains of
psychopaths when given the same moral dilemmas?

Historically, psychopaths have been viewed as “morally insane.” On
the outside they seem normal, and can even be very pleasant, sociable,
and likeable. Ted Bundy is a classic example of a serial killer who had
a charismatic personality that allowed him to lure young female
victims into his deadly trap.74 Yet when it comes to having a sense of
morality, there is something missing in psychopaths. Here we’ll take a
closer look at what this “moral insanity” is like from a real-world case.
What exactly is broken in the brains of psychopaths at the moral level?

My sister Roma was a nurse. My wife, Jianghong, is a nurse. My
cousin Heather is a nurse. So allow me to pick the case of a nurse for
our discussion of a breakdown in the moral brain. “Jolly” Jane Toppan
cheerfully killed at least thirty-one people in Massachusetts during a
six-year period, from 1895 to 1901. Like Randy Kraft, she was not
caught for several years. Nicknamed “Jolly Jane” by hospital staff and
patients due to her gregarious and happy demeanor, she became one of
the most successful private nurses in Cambridge.

Jolly Jane liked to live life to the full. Like many serial killers, she
enjoyed experimenting in her modus operandi and exploring her life-
or-death power over others. Like many modern-day female offenders,
she particularly took pleasure in experimenting with drugs—but in an
unusual way. One of her greatest excitements in life was to see life
itself slowly sucked out of the patients she cared for. She would first
inject them with an overdose of morphine. She would then sit patiently
with them, gazing into their eyes almost like a lover, observing the
moment when their pupils contracted and their breath shortened.75 Just
when they were about to sink into a coma, Jane would revive them with
a jab of atropine—an alkaloid extracted from deadly nightshade. It
blocks the activity of the vagus nerve. This causes the contracted pupils
to dilate, the slowing heart to beat rapidly, the cooling body to sweat,



and shaking spasms to overcome the patient. Eventually they would
die, but not before Jane had her high from observing their eyes dilate
and watching their bodies contort in a slow death.

As with Randy Kraft, the only insight we have into what else Jolly
Jane would get up to during these murderous moments comes from the
dramatic testimony of the one individual to survive an attack. Amelia
Phinney was a thirty-six-year-old patient hospitalized with a uterine
ulcer in 1887. Jolly Jane attentively floated around her like Florence
Nightingale. The good nurse gave her patient a drink purportedly to
help her pain—to Amelia it tasted bitter. Then Amelia felt her throat
dry up, her body turn numb, and her eyes become heavy. She felt
herself sinking into sleep.

At that point she became aware of something unusual—Jane was
pulling back the bedsheets and getting into bed with her. Jolly Jane
stroked her hair, kissed her face, and cuddled up to her. After a period
of carnal embraces, Jane jumped onto her knees to peer deeply into her
patient’s pupils. She then gave Amelia another drink—presumably
atropine to reverse the physiological symptoms of morphine. At that
critical point, Jane abruptly disengaged. Amelia was aware of Jane
dashing quickly out of the room—presumably because she heard
someone approaching.

So Amelia Phinney lived to tell the tale, but not immediately. To this
patient, the experience was so utterly bizarre that it must surely have
been a dream during her ill state. Like Joey Fancher, who only testified
a long time after his attack, in the court case of Randy Kraft, Amelia
kept her bizarre story to herself. It came to light fourteen years later,
after Jolly Jane’s arrest, in 1901.76 As with Randy Kraft, a serial killer
who could have been caught, she continued on her killing spree.

Unlike many other female serial killers, who frequently kill for
monetary gain, Jane was not profiting from her murders. The killings
did, however, give her what she herself termed “voluptuous delight”—a
shorthand nineteenth-century term for a sexual turn-on. Today she



would be called a lust serial killer—which is very unusual for a female.
Yet while Jane needed her sexual turn-ons, as a nurse aren’t there other
ways of getting such worldly pleasures? How could she morally justify
her actions given the awful loss of innocent life?

It seemed almost motiveless malignity. It doesn’t morally make
much sense. And in fact, this is essentially how Jane herself sums it all
up:

When I try to picture it, I say to myself, “I have poisoned Minnie
Gibbs, my dear friend. I have poisoned Mrs. Gordon. I have
poisoned Mr. and Mrs. Davis.” This does not convey anything to
me, and when I try to sense the condition of the children and all
the consequences, I cannot realize what an awful thing it is. Why
don’t I feel sorry and grieve over it? I cannot make any sense of
it.77

Jane could never understand herself. Nor could those who knew her.
After her arrest a deluge of letters were received attesting to the fact
that she was a compassionate, dedicated, and caring professional. She
could not have committed these heinous deeds. If you look at her
picture, in Figure 3.6, and peer into her eyes, can’t you too see a gentle,
kindhearted, motherly nurse?

Jane racked her mind for the cause of her crimes. She could gaze
longingly into the eyes of her dying victims and experience her
voluptuous delight while watching their agony. She knew what she was
doing. She knew she was killing. Jane was utterly perplexed when at
her trial in 1902 she was found not guilty by reason of insanity. To her
mind, she could not possibly be insane because she knew full well what
she was doing.78 She truly could not make sense of it.

But I feel I can. And I literally mean feel. Jane knew cognitively
what was moral behavior and what was not. Of course she could tell
right from wrong at a thinking, cognitive level. But she did not have the
feeling of what is moral. She could not empathize emotionally with the



human suffering that resulted from her actions. She couldn’t grieve or
even feel sorry for her victims. I strongly suspect it was because she
had a defective amygdala and ventral prefrontal cortex. She lacked the
feeling for what is moral.

Figure 3.6   Jane Toppan

That moral feeling, centered on the amygdala and prefrontal cortex,
is the emotional engine that translates the cognitive recognition that
your act is immoral into behavioral inhibition. It holds you back from
committing an immoral act, even though a part of you wants to move
forward to gain your voluptuous pleasure. I submit that this emotional
brake on immorality functions much more poorly in psychopathic
individuals like Jolly Jane.

Jane could look into her victims and literally see them suffer. But
what she could not see was her functional brain scan. There I believe
she would have seen the faulty emotional wiring of her immoral brain
that contributed to her killings. Jane died at the age of eighty-one, just
before the outbreak of World War II, so of course I cannot test my
theory. Yet if we look back at Jane’s history, we can at least recognize
the many social and psychological trappings of a psychopathic
personality.



Jane was born into a desperately poor family of Irish immigrants.
Her mother died when she was only a year old, and she clearly suffered
from the type of maternal deprivation and breakage of the mother-
infant bonding process found in the backgrounds of psychopaths.79 Add
to this a poor father who was mentally ill and could not care for his
family, and a grandmother equally destitute and unable to care for the
children. Jane was institutionalized until the age of five, and passed off
as an Italian orphan because of the shame of being Irish. She was
“adopted” into a home where she was treated as a servant girl.80 With
an early environment like this, the seeds of psychopathy grow rapidly.

The young Jane duly went on to exhibit the psychopathic traits of
being sociable and charming, developing the reputation of being the
life and soul of the party. She evidenced pathological lying and
deception, weaving fanciful stories of her father living in China, her
sister marrying an English lord, and the czar of Russia offering her a
nursing position. She was a stimulation-seeker who also committed
acts of petty theft against other nurses and patients. She conned and
manipulated her hospital superiors. Among her victims were her own
stepsister and her stepsister’s husband. She was essentially superficial,
with her surface joviality hiding a more disturbed, deep-seated
personality disorder.

All of these characteristics are features of psychopaths,81 and
psychopathy provides a fertile ground for serial killers. While Jane
gave detailed confessions on thirty-one murders, she claimed before
she was locked away, in 1902, “It would be safe to say that I killed at
least 100 persons.”82 Unless you are like Randy Kraft, who used a
scorecard to keep an accurate tally, it’s easy to lose count.

WHAT’S WRONG WITH JOLLY JANE’S PSYCHOPATHIC BRAIN?

So Jane was a psychopath. But would she have the type of brain
functioning that might explain her moral insanity? While we cannot
scan Jolly Jane’s brain, we can scan the brains of her fellow



psychopaths today and put them through the same moral dilemmas
given to normal people.

This is exactly what my gifted graduate student Andrea Glenn did.
We’d discovered that temp agencies are home to higher-than-normal
numbers of psychopaths, a point we’ll discuss in greater detail in
chapter 4. Just like Josh Greene, Andrea confronted our subjects with
personal, emotional, and moral dilemmas that involved harm to other
people: Should you smother your crying baby to save yourself and
other townspeople hiding from terrorists who would otherwise hear the
sound and kill you all? We also presented subjects with less emotional,
impersonal moral dilemmas: Should you keep money you found in a
lost wallet?

Andrea found that individuals with high psychopathy scores showed
reduced activity in the amygdala during emotional, personal moral
decision-making.83 While the amygdala, the neural seat of emotion,
shows a bright glow in normal people when faced with emotion-
provoking moral dilemmas, this emotional candle is barely flickering
in highly psychopathic individuals.

Findings demonstrate that amygdala functioning is disrupted during
moral decision-making in psychopathy and seems to be at its core.
Without such amygdala activation, individuals may not think twice
about conning and manipulating others. Just like Jane, they happily live
out their immoral lives without feeling guilt or remorse. So when Jolly
Jane manipulated others, stole their possessions, or thought about
killing someone for frivolous reasons, she did not have that amygdala
activation firing inside her to hold her back—no sense of shame.

Indeed, Jane’s emotions were almost dead. Like a pathological
stimulation-seeker, she was so removed from her natural feelings that
she had to go to very extreme lengths to register a tangible feeling of
“voluptuous delight.” Consider the killing of Elizabeth, her sister-in-
law. Jane confessed that she had deliberately prolonged her life so that
she could witness more of her suffering: “I held her in my arms and



watched with delight as she gasped her life out.”84 Cuddling and
groping in bed with Elizabeth in the moments of her sister-in-law’s
death was just about the only way Jolly Jane could apparently be truly
happy, and experience some sense of emotion in her life.

We know the amygdala is centrally involved in responding to cues of
distress in others, thus guiding individuals away from antisocial
behavior,85 and we also know from work by the leading psychopathy
researcher James Blair that psychopaths are less capable of recognizing
negative emotions—including fear and sadness—in others’ faces. So
when Jane with her malfunctioning amygdala peered with intense
curiosity into her victim’s hapless eyes and felt their bodies, I think she
was trying to register an emotion in the face of her victim. Was her
patient experiencing fear? Was it sadness? Or perhaps it was pleasure?
Jane’s emotional brain and amygdala were desperately stumbling
around, trying to work it all out. That voyeuristic experience piqued her
curiosity while, simultaneously, she was devoid of any natural feeling
that could give her cause for moral concern at what she was doing.

Andrea Glenn found that the medial prefrontal cortex, the posterior
cingulate, and the angular gyrus were also dysfunctional in psychopaths
during moral decision-making and were particularly associated with
interpersonal features of the psychopath—superficial charm, lying and
deception, egocentricity, and manipulation. These brain areas are also
part of the neural circuit of moral decision-making and are involved in
self-reflection, emotion perspective-taking, and integrating emotion
into social thinking.86 In turn, we can certainly see that Jane’s social
thinking was very disturbed. She could not take the emotional
perspective of her victims. Try as hard as she might, she could not
reflect and understand emotionally even her own behavior—she could
not integrate emotion into social thinking. This partly explains her
perplexing, psychopathic behavior. And given our brain-imaging
findings on psychopaths, I suspect that Jane’s aberrant behavior can be
explained by a fundamental failure in the neural circuitry of morality.



That’s what I believe was egregiously wrong with Jane’s psychopathic
brain.

PIECING THE BRAIN TOGETHER

We have seen in this chapter that the violent brain functions very
differently from yours. If we had to pick the area of primary difference,
it would be the prefrontal cortex. We’ve seen how impulsive, reactive
aggression can result from a lack of normal regulatory and inhibitory
functioning. We have witnessed this in the reactive, impulsive, hot-
blooded homicide committed by Antonio Bustamante. Being more
regulated and controlled, proactively aggressive murderers do not have
that same degree of prefrontal dysfunction, but like their reactively
aggressive counterparts they do have a mass of limbic activity bubbling
over in their brains that fuels violent, aggressive outbursts follows their
careful planning.

We’ve also seen that there is not one but multiple brain areas which,
when dysfunctional, can predispose one to violence. It’s not just the
dorsal and ventral regions of the prefrontal cortex that are
dysfunctional, but also the amygdala, the hippocampus, the angular
gyrus, and the temporal cortex. Yet future research will show it’s even
more complicated. The antisocial brain is a patchwork of dysfunctional
neural systems and we are only just on the threshold of putting together
these pieces to better understand it.

We’ve seen that poor brain functioning is not restricted to rare forms
of violence. We’ve witnessed a frontal-limbic imbalance in relatively
common forms of violence like domestic abuse—the overactivation of
the amygdala combined with under-activation of the regulatory frontal
cortex. Increasingly, the scope of functional brain imaging research is
seeping into our personal lives. We are detecting a network of brain
areas that unite in shaping the moral decisions we make on a daily basis
—brain areas that are just not functioning normally in “morally insane”
psychopaths and serial killers like Jolly Jane Toppan. These individuals



lack the feeling of what is moral, and that partly accounts for their
inexplicably egregious behavior.

But let’s return to our point of departure. What do we really make of
the horrific homicides perpetrated by Randy Kraft? We’ve seen how
highly regulated and controlled this computing consultant was. Surely
Randy had enough prefrontal control to keep his carnal desires in
check. Randy was a heartless, cold-blooded killer—and I mean
heartless almost literally. In our next stop through the body in this
anatomy of violence we will leave the brain and travel to the heart of
the matter—to the cardiovascular and autonomic nervous system.



4.

COLD-BLOODED KILLERS

The Autonomic Nervous System

Imagine committing a heinous crime that benefits you but brings harm
to others. Putting a knife into a hateful husband who beats you.
Strangling a belligerent boss at work. Breaking into a house at night
and robbing it. Taking revenge on the man who stole your girlfriend.
Embezzling millions of dollars from your company. Worse still,
abducting, torturing, raping, and killing innumerable strangers, one by
one.

Think hard about it, putting yourself into the actual situation. You’ve
been drinking late at night on campus and your passion and mind have
gotten out of control. Your girlfriend seemed bored with you, started
making eyes at other guys, then gave some lame excuse to go. She
jilted you right there at the bar. You’d really wanted sex with her that
night and now you feel frustrated and angry.

You are walking back to your dorm and it’s late at night. Then, not
far ahead, you see a pretty student. You increase your pace to catch up,
but keep a safe distance and walk softly so as not to make too much
noise. As you come to the part of the path that breaks away from the
buildings and moves into the trees, shrubs, and bushes, you catch up
with her. You look quickly over your shoulder and no one is there. You
grab her from behind. You place one hand on her mouth and shove her
into the bushes and onto the ground. You take out a knife and threaten
to take her life unless she performs specified sex acts with you. You
rape her. You can hear and feel her heart beating, loud as thunder in her
terror, and it turns you on. Then, with one hand over her mouth, you



take the knife and stab her through the heart as you gaze into her eyes
to watch her expression of utter and complete fear, see her pupils
contract, feel her body writhe, and hear her breathing shorten.

After committing the crime you attempt to cover your tracks. But the
next day the police arrive outside your door. You are arrested. You
must create an alibi and stick with it as you are grilled by suspicious
authorities, keeping track of the lies, knowing that one false move
could send you to the death chamber.

What’s going on inside you? What’s going on inside an actual
perpetrator? I want to argue in this chapter that you and a real-life
criminal radically differ—or at least I hope you do. It’s likely that you
would perspire and your heart would quicken when you initially
contemplated raping that girl, or during the interrogation. You may
have been slightly nauseated just reading what I asked you to envision.
Even the thought of it probably evoked negative emotions like disgust.
But many violent offenders barely break a sweat when they violate the
law, no matter how grave the transgression.

You have a conscience that was prickled at just the thought of
committing the act, let alone the actual commission and completion.
Others do not. You have a heart, while others are heartless. I’ll argue
here that your conscience is predicated on the good functioning of your
autonomic nervous system, a part of the body sometimes referred to as
the “visceral” nervous system due to its key role in emotion. The most
important breakthrough in our understanding of this region of the
anatomy of violence is that the nervous system of some offenders is
simply not as “nervous” as the rest of ours. It confers on them a
fearless, risk-taking, conscience-free personality that can result in
criminal, violent, and even psychopathic behavior. They are
biologically different from us. At the heart of this autonomic
predisposition to violence, to which we first turn in this chapter, is the
heart itself.

It may seem obvious to say that bomb-disposal experts and Theodore



Kaczynski have something in common. Ted Kaczynski, otherwise
known as the Unabomber, started off as a professor at the University of
California, Berkeley, before embarking on his deadly career of
violence, from 1978 to 1995. During this time he killed three people
and injured twenty-three others with bombs he sent in the mail or
placed on planes. His first target was Northwestern University, and then
he moved on to the University of Utah, Vanderbilt, UC Berkeley, the
University of Michigan, and Yale. He left bombs on an American
Airlines flight and sent a mail bomb to the president of United Airlines.
His success is marked by his years-long evasion of one of the FBI’s
most expensive investigations in its history.

His big mistake came when he published a 35,000-word manifesto in
The New York Times  and The Washington Post . He had threatened to
kill again unless it was published, and both the FBI and the attorney
general acquiesced. The manifesto ranted against industrialized society,
leftism, and scientists, and how they were controlling society and
restricting freedom. In a flash of bad luck for Kaczynski, his estranged
brother picked up the newspaper and happened to recognize some
unusual words and phrases, such as “cool-headed logicians.” These
phrases were reminiscent of letters he had received from Ted. Sections
of the search warrant that allowed agents to search Kaczynski’s remote
cabin in Lincoln, Montana, document that even then, many FBI experts
didn’t believe that he was the author of the Unabomber manifesto. But
all of that doubt was put to bed when FBI agents dropped in on him in
1996 and happened to notice a live bomb on the table together with the
manifesto.

So, outside of the obvious, what would Ted Kaczynski have in
common with a bomb-disposal expert? One key trait: in dealing with
deadly contraptions both need nerves of steel and a certain degree of
fearlessness. One British Army bomb-disposal expert working in
Bosnia reflected on his job in this way: “It sounds dangerous
but … I’ve not been in any situations where I felt in danger.”1 He is



able to put that fear aside. Furthermore, both bomb-disposal experts
and serial killers are intelligent. Kaczynski was a child mathematics
prodigy who went to Harvard University at the tender age of sixteen.
After gaining his PhD in mathematics from the University of Michigan,
he was welcomed into a professorship at UC Berkeley. His IQ was
above the genius level2—he scored 167 at age eleven.3 Despite the
despicable nature of Kaczynski’s acts, he, like a bomb-disposal expert,
was an intelligent and, in many ways, a highly rational individual.

But digging a bit deeper into the biology that our “test subjects”
share, we find something else in common—a low resting heart rate.
Some people kill in such a manner that we call them cold-blooded
killers without thinking too much about the term. Yet what if this
description turns out to be more literal than figurative?

HURTFUL HEARTS

In the anatomy of violence, the heart is a central organ orchestrating
the tendency to antisocial and violent behavior. As we so often do in
biology, let’s start with animals. Rabbits who are aggressive and
dominant indeed have lower resting heart rates than subordinate,
nonaggressive rabbits.4 Furthermore, when dominance in these rabbits
is experimentally manipulated, heart rate goes down as dominance goes
up. The same relationships have been found throughout the animal
kingdom in macaques, baboons, tree shrews, and mice.5

Yet the idea that a low heart rate can raise the odds of someone
becoming antisocial and violent may strike you as something too
simple to believe.6 In an age of powerful and sensitive diagnostic tools
like functional brain imaging, there is something crude about linking
violent behavior with a biomarker that is so astonishingly simple and
easy to measure. Does this claim for the biology of crime and violence
stand up to serious scientific scrutiny?

In my first research as a PhD student, at York University, in England,



I found that a low resting heart rate characterizes antisocial
schoolboys.7 I found the same result when I moved to Nottingham
University.8 Maybe it was a fluke? So when I moved to the University
of Southern California my colleagues and I conducted a meta-analysis
of the heart rate–antisocial relationship. This involved us taking into
account all studies we could find that had investigated this issue in
child and adolescent samples.9 We found forty publications, involving
a total of 5,868 children. Pooling all studies gives you a much clearer
view of the true picture.

What stood out clearly was that antisocial kids really do have lower
resting heart rates.10 We also looked at heart rate during a stressor—for
example, while the subject was waiting for a medical exam. In the
laboratory, kids would be asked to do a difficult mental arithmetic task
like counting backward in sevens from 1,000. If you don’t think it’s all
that stressful, just try it! In these cases involving stress, the overall
differences become even larger.

In our meta-analysis, resting heart rate explained about 5 percent of
the differences between subjects in antisocial behavior. That might not
seem like much to you, but put into medical context, the relationship is
strong.11 It’s much stronger than the relationship between smoking and
lung cancer, or the effectiveness of taking aspirin to reduce the risk of
death from a heart attack, or antihypertensive medication and
reductions in strokes. Each of these are important and powerful
relationships in the medical world, and in each case they are dwarfed
by the strength of the heart rate–antisocial relationship.12

In fact, to get something as strong as the heart rate–antisocial
relationship, you have to turn to the effect of nicotine patches in
reducing smoking, or the ability of SAT scores to predict later college
GPAs. If we now turn to resting heart rate during a stressor, this
seemingly innocuous biomarker suddenly explains 12 percent of the
variation that exists among us in antisocial behavior. This is as strong
as the ability of mammograms to detect breast cancer, the accuracy of



home pregnancy test kits, and success of sleeping pills in improving
chronic insomnia. It’s hard to ignore these medical relationships. It’s
equally hard to ignore the relationship between heart rate and antisocial
behavior. It’s clinically meaningful and significant.

It is not that low heart rate characterizes only one subgroup of
antisocial kids. It applies to young as well as older children, and to girls
as well as boys. So boys with low heart rates are more antisocial than
boys with high heart rates. Girls with low heart rates are more
antisocial than girls with high heart rates.13

However, heart rate may partly explain the gender differences in
antisocial behavior. If you take your pulse using your watch, count the
number of beats in one minute, and compare it with your opposite-sex
sibling or partner’s pulse, you will likely find that if you are female,
your heart rate is several beats a minute higher than your male
counterpart’s. Males in general have lower heart rates than females; it’s
a robust finding.14 There is the same sex difference in antisocial
behavior. The sex difference in heart rate is in place as early as age
three, with boys having a heart rate that is 6.1 beats a minute lower than
girls.15 This sex difference in heart rate starts just before sex
differences in antisocial behavior begin to emerge.16 The strong and
replicated sex difference in heart rate provides one intriguing clue as to
why men commit more crime than women—they have lower heart
rates.

Let’s shift from comparing genders to comparing generations. Twin
studies have repeatedly found substantial heritability for resting heart
rate.17 They have also found that the offspring of criminal parents have
low resting heart rates.18 Given the fact that there is significant
heritability for childhood aggression and adult antisocial behavior, and
given that there is transmission of antisocial behavior from parent to
child, low heart rate may be one of the heritable mechanisms that
account for the transmission of antisocial behavior from one generation
to the next.



A lot of studies have measured heart rate and antisocial behavior
concurrently, at the same point in time. But a stronger design would be
to assess heart rate early in life—and then show that it’s related to
antisocial behavior at a later age. That’s called a prospective
longitudinal design. Five such longitudinal studies from England, New
Zealand, and Mauritius have indeed confirmed that low heart rate in
childhood—as early as age three—is a predictor of later delinquent,
criminal, and violent behavior.

Now, it’s important to note that these studies do not demonstrate
causality, and nobody is arguing that we can tell who exactly in a
classroom of kids is going to become antisocial on the basis of heart
rate alone. But it’s a factor, and by teasing out the temporal ordering of
the variables in question through research that follows young children
into adulthood, we move one step further in support of the causal model
that low heart rate early in life raises the odds of someone becoming a
future offender.

Could it be that social factors cause both crime and low heart rates—
giving the false impression that low heart rates cause crime? David
Farrington, of Cambridge University, one of the world’s leading
criminologists, examined this issue in establishing the best independent
early predictors of convictions for violence. He found that out of forty-
eight predictors (family, socioeconomic position, academic attainment,
and personality—everything from low social class to low IQ to
impulsivity), only two were related to violence independent of all other
risk factors: low resting heart rate and poor concentration.19 Indeed,
low heart rate was even more strongly related to measures of violence
than having a criminal parent—one of the best social predictors of later
crime.20 These findings led Farrington to conclude that “low heart rate
may be one of the most important explanatory factors for violence.”21

Let’s look at this relationship coming from the other direction.
While a low heart rate raises the odds that someone will become
antisocial, a high heart rate actually reduces the odds of later crime. I



conducted a study of English schoolboys who were antisocial at age
fifteen but who desisted from adult crime at age twenty-nine. I then
matched them against seventeen antisocial adolescents who had
become criminal by age twenty-nine and also with seventeen non-
antisocial, noncriminal controls. The ones who desisted from crime had
significantly higher resting heart rates relative to both criminal and
control groups, indicating that a high heart rate protects against adult
crime.22

On the treatment side, medications like stimulants that raise heart
rate reduce antisocial behavior.23 Studies are also showing that heart
rate may help predict which children will benefit from therapy—and
which won’t. One study from Germany found that children who before
treatment had low heart rates were less responsive to behavior
therapy.24 Interventions may be more effective in antisocial children
with normal or high heart rates in whom the causes of their antisocial
behavior may be more environmental than genetic. Knowledge of
resting heart rate may not just help predict which children are more at
risk for later criminal behavior, it may also provide invaluable
knowledge in treatment programs.

Again on the medical side, one of the big problems is that it’s nearly
impossible to find a biomarker that is diagnostically specific to just one
psychiatric disorder. For example, there are many biological correlates
of depression, but they are also found in patients with anxiety and other
mental illnesses. An unusual and important feature of the low heart
rate–antisocial relationship is its diagnostic specificity. While other
psychiatric conditions, including alcoholism, depression,
schizophrenia, and anxiety disorders, have if anything been linked to a
higher resting heart rate, no psychiatric condition other than conduct
disorder—i.e., antisocial and aggressive behavior—has been associated
with a low resting heart rate.25

The above studies have largely focused on violent criminals,
psychopaths, and conduct-disordered children. But how much of a



transgressor do you have to be to have a slower heart rate?

I was pondering this issue on the sabbatical I took with my family at
Hong Kong University. In Hong Kong it is rare for pedestrians to cross
the road on a red light, even when the coast is clear. But there are
always a few who do. Whenever I would take my boys out to the park,
we’d inevitably come upon a crossing and they would see some adults
breaking the rule. They would point at them and call them “naughty
penguins”—after Pingu, a cartoon they watched about an adventurous
but mischievous little penguin. So it occurred to me—do naughty
penguins also have low resting heart rates?

With the help of eight undergraduates, I collected heart-rate data on
622 Hong Kong students and asked them about their habits, including
how many times they ever crossed the road on a red light. We found a
difference. It was not big, just two beats a minute, but it was
statistically significant and in the right direction. Naughty penguins
really do have lower resting heart rates! Of course, this minor
infraction is just the tip of the antisocial iceberg, but it indicates that
low heart rate covers the whole spectrum of antisocial acts down to the
smallest transgression.

Taking all these points together, it’s hard to deny that a true,
replicable relationship exists between low cardiovascular arousal and
violence. When one line of scientific evidence supports a hypothesis, it
is persuasive. But when many separate lines of evidence from different
perspectives converge on the same conclusion, the argument becomes
truly compelling.

Indeed, this body of evidence has raised the intriguing possibility
that low heart rate could be considered a biomarker for the diagnosis of
conduct disorder.26 Currently, conduct disorder and almost all clinical
disorders like schizophrenia are defined not in terms of biology, but in
terms of symptoms that are obtained in an interview with a clinical
practitioner. So the clinical symptoms of conduct disorder are things
like lying, stealing, fighting, and cruelty to animals. These are all



behavioral in nature and rely on subjective verbal reports from
caregivers of the children themselves. There are two good reasons that
biomarkers are not included in psychological diagnoses. First, they are
not found to be diagnostically specific—they apply also to other
disorders. Second, in everyday practice it’s not that easy for a doctor to
scan a patient to assess brain functioning—to say nothing of the extra
financial burden scanning would present.

Heart rate is different on both counts. It is diagnostically specific,
and it is extremely cheap and quick to assess. Think of it yourself.
What happens first when you go to your doctor’s office? You have your
blood pressure and heart rate taken. Adding an objective biomarker to a
subjective diagnosis is the holy grail that psychiatry and clinical
psychology are searching for in all mental illnesses. Of course, not
everyone with a low heart rate becomes a violent offender. My heart
rate in my mid-twenties was 48 beats per minute, and the same will be
true for a number of you. Yet at an admittedly imperfect level, low
heart rate is a telltale sign of transgressors.

GETTING THAT AROUSAL BOOST IN LIFE

So low resting heart rate represents one of the best replicated, most
easily measured, and most promising biological correlates of antisocial
and aggressive behavior. But why does it predispose someone to
antisocial behavior? Even with simple biological measures, unfolding
the “mechanism of action”—how low heart rate produces antisocial and
aggressive behavior—is highly complex. Let’s examine a few of the
prevailing explanations.

One is fearlessness theory.27 A low heart rate is thought to reflect a
lack of fear.28 Although we talk about “resting” heart rate, the term is
misleading. In research studies, subjects are brought into a novel
environment, met by strangers, and have electrodes slapped on them.
This is less like “resting” and more like experiencing a mild stressor.
Timid, anxious children will have higher heart rates. Those lacking fear



will have lower heart rates.

As outlined above, there are some particularly fearless individuals
such as bomb-disposal experts who function perfectly well in society
and also have particularly low heart rates.29 After all, it takes nerves of
steel to defuse a bomb. By the same token, antisocial and violent
behavior requires a degree of fearlessness. If a boy lacks fear, he is
more likely to get into a fight because he is not afraid of getting hurt.
Similarly, punishments like prison do not motivate many offenders to
desist from violence because this punishment does not hold fear for
them.

Fearlessness theory receives support from research showing that low
heart rate provides the underpinning for a fearless, uninhibited
temperament in infancy and childhood,30 and that the more uninhibited
a preschooler is, the more aggressive he or she will be later in life.31

Adolescents with low heart rates are also better able to stand stress,
indicating that such individuals are more insensitive to social stressors,
including socializing punishments.32

Another theoretical explanation of the low heart rate–antisocial
behavior connection lies in empathy. Children with low heart rates are
less empathic than children with high heart rates.33 Children who lack
empathy are less able to put themselves into another person’s shoes and
to imagine what it must feel like to be bullied and hit. Those with low
empathy may be more aggressive because they have no concern for the
feelings of others. Certainly children lacking empathy are more
antisocial and aggressive.34

Another explanation for how low heart rate produces antisocial and
aggressive behavior is stimulation-seeking theory. This theory argues
that low arousal represents an unpleasant physiological state, and that
those who display antisocial behavior seek stimulation to increase their
arousal levels to an optimal level.35 We all have an optimal level of
arousal at which we can operate effectively and comfortably.36 Think
of times you come back home and really need some stimulation—you



turn on the TV, brew some coffee, turn up the music, get on your cell
phone, or go out and party. You are bored and need a buzz. Yet there
are other times you instead come home and leave the TV off, turn off
your cell phone, and retreat into your own quiet space. The day has
been too much and you’re over-aroused.

The same need you have applies to kids with chronically low levels
of arousal. Preschool boys with low heart rates not only are more
antisocial and hyperactive, but they also choose to watch videotapes
depicting intense anger more often than kids with more normal heart
rates.37 In my own research, resting heart rate at the age of three
characterizes both stimulation-seeking behavior at that same age38 and
aggressive behavior at the age of eleven. Kids with chronically low
levels of arousal may get an arousal boost in life by beating someone
up, shoplifting, joining a gang, or getting involved in drugs. The harsh
reality is that breaking any rule is fun for most kids—just think back to
the days when you were a teenager. Living on the edge may not be what
parents want for their teenagers, but for the kids themselves it’s
exciting and gives meaning to life. Perhaps it’s not too surprising, then,
that resting heart rate is at its lowest in life during adolescence, when
stimulation-seeking39 and antisocial behavior are at their highest.40

And that craving for an arousal boost in adolescence may be part of the
reason violence peaks in the late teenage years.

If you have ever experienced this craving for stimulation, as I did
when I was a kid, you get into a state of really just not knowing where
to put yourself. You experience an intense feeling of restlessness and
emptiness that can peak in a sense of agitation, and a real need to
release some type of hard-to-describe, built-up tension. I have that
feeling right now. You want to move around. Once you can find
something to do in order to “shift gears,” you feel better.

These feelings are exactly what a significant number of serial killers
report experiencing prior to their homicides. The intense tension and
restlessness. The need to go out in search of a victim. The consequent



excitement of the abduction, torture, rape, and killing. And then the
sense of relief and release from tension.

Why would that be? I suspect it’s explained partly by having
physiological under-arousal and a stimulation-seeking personality. The
important message I really want to convey is a simple medical fact:
low heart rate is a significant risk factor for antisocial behavior. Of
course, it is not the only process within the autonomic nervous system
that has gone awry in antisocial and violent individuals. To put that
statement into a societal context, we need to take a trip to Mauritius.

SHARED EARLY TEMPERAMENTS, DIVERGENT ADULT OUTCOMES

Mauritius is one of the most beautiful tropical islands in the world and
a destination for those seeking a luxury holiday with its consequent
peace, quiet, and harmony. It’s also not a bad place to do research. In
the past twenty-five years I have had to drop in on the island thirty-nine
times. One could, of course, research violence in Detroit, but on
balance I slightly prefer Mauritius. “It’s so delicious,” as the
advertisements say along the road going from the airport to La Pirogue
beach hotel, where I always stay. The sun, the palm trees, the beaches,
the volcanic mountains, and some of the warmest and most gracious
people I have ever met make for an exotic mix.

Mauritius is a small island in the Indian Ocean near the Tropic of
Capricorn, lying to the east of Madagascar. It extends thirty-eight miles
from north to south, and twenty-nine miles from east to west. Part of
the African continent, it is a multiracial democratic nation that gained
independence from British rule in 1968 and became a republic within
the Commonwealth of Nations in 1992. With a population of 1.28
million as of July 2009, it is the third most densely populated country
in the world. At the initiation of our longitudinal study, in 1972,
Mauritius was a developing country, but now it is developed and widely
viewed as a model African country.



Mauritius is also a wonderful melting pot of cultures, and the
country is again notable in that ethnic tensions are rare. So where is the
malevolence in Mauritius? Let’s put the previous idea of low arousal
and stimulation-seeking into a research context that we undertook
there.

Why Mauritius, you might ask. Back in 1967, the WHO—World
Health Organization—wanted to learn more about children who were at
risk for the development of clinical disorders later in life. It
recommended that a study should be conducted in a developing
country, that the study should utilize three-year-old children, and that
biological methods should be used to identify children at risk for later
mental-health problems.41 Initially, the WHO had targeted India as a
possible site,42 but a medical director from Mauritius successfully
argued for the geographical advantage of his country. Mauritius was a
small island with low emigration—factors that would permit subjects
to be contacted more readily over time than in India.

The Mauritius study was set up in 1972 by Peter Venables, from
York University in England, and Sarnoff Mednick, from the University
of Southern California. Peter was to become my PhD supervisor five
years later, while Sarnoff would eventually lure me to the United States
eleven years after that. I became the director of the study in 1987 when
Peter retired. The sample was a birth cohort consisting of 1,795 three-
year-old children all born in one of two towns—Vacoas and Quatre
Bornes, both in the middle of the island and conveniently situated. The
research laboratories were in Quatre Bornes.

The study began like this. Families came to the research unit.
Mothers sat down with their three-year-old children, and new toys were
placed around them. Would the child leave the secure home base of his
or her mother and explore the toys? At one extreme, some children
would not leave and sat clinging to their mother—they were
stimulation-avoiders. Some would come and go from their mother,
using her as a “safety net” for exploration. Yet others would freely



explore the toys and the new physical environment—the stimulation-
seekers or explorers. Children were also placed in a sandbox and rated
on their engagement in social play with other children. Their
friendliness to the experimenter and their willingness to chitchat was
also assessed. These four separate behavioral indicators formed a
measure of stimulation-seeking.43

Eight years later, when aged eleven, the children were rated by their
parents using a checklist of child behavior problems that included
aggression—items like “fights other children,” “attacks others,”
“threatens others.”44 I found that high-scoring stimulation seekers at
age three—the top 15 percent—were more aggressive at age eleven. To
be sure, not all stimulation-seekers became aggressive. But to some
extent, the early behavior of young children predicted later aggression.
Mauritius may be heaven, but like anywhere else, devils roam. Two
children in our study illustrate that while arousal and temperament
predict aggression, further complexities must be recognized. One little
boy, called Raj, and one little girl, called Joëlle, had nearly the lowest
heart rates and the highest levels of stimulation-seeking and
fearlessness. They fell into the top sixth percentile of their respective
gender on these measures when aged three. So how did these two
under-aroused stimulation-seekers turn out later in life?

Raj turned out to be not just a stimulation-seeker in adulthood, but
also a vicious, psychopathic thug who loved riding motorbikes and
terrifying and manipulating people. He was the most psychopathic
individual in our entire sample of 900 males, with multiple criminal
convictions ranging from theft to assault to robbery. In discussing his
social relationships and how he came across to others, he admitted,
“There are many people scared of me, most of ’em. I’ve got to be
dangerous.”45 He actively enjoyed making people uncomfortable. Like
many psychopaths, he took pride in his ability to control and regulate
people, especially through his reputation of aggression and violence,
which gave him status and power within his peer group. In discussing



how his friendships were formed, Raj commented, “I want friends out
of fear.”46 When someone expresses desires like that, you get the sense
you are dealing with a man who knows no fear himself, yet craves fear
in his friends.

Raj’s lifelong fearlessness from age three to age twenty-eight gave
rise in part to his aggressive behavior, which in turn allowed him to
obtain rewards and status from those who feared him. It was reinforced
so strongly that it became his modus operandi. When asked about his
girlfriend, he mused for a while and then laughed. “Yeh … I think she’s
scared of me too!” he said.47 It speaks to the callousness and cold-
bloodedness that is typical of psychopaths. Just as we saw earlier in our
evolutionary perspective on violence and cheating, psychopathy can be
a successful reproductive strategy, with power and control over others
bringing resources that translate into greater reproductive fitness.

Raj’s authority over others through threats and violence pervaded
even his intimate social relations. His ability to make people frightened
likely enhanced his enjoyment of sexual relations with his girlfriend, in
a similar way to the enjoyment that sadistic rapists obtain in terrifying,
dominating, and controlling their victims.

Yet was he really that fearless? Surely something must have scared
him, sometime. What if he met others like himself?

Nothing can frighten me. They want to fight with me? I beat them
up—that’s it, that’s all. Ye know what I mean? I just cut their face,
ye know what I mean?48

He really had neither a sense of fear nor a concern for others.
Because he lacked the empathy needed to appreciate others’ pain, there
was no empathy holding him back from mutilating people’s faces. He
lay at the extreme of psychopathy—at the extreme of fearlessness.

Did he sometimes feel sorry for the victims of his violence? Did he
have a sense of conscience? Raj’s reply: “No, ’cos it’s them that
searched for it.”49 Psychopaths are always more than willing to blame



others to justify their actions. They apply the “just deserts” principle to
defend their heinous actions. Others get what they deserve because of
how they behave. This gave Raj free license to do almost anything. Life
for renegade Raj and other psychopaths is essentially jeux sans
frontières—games without boundaries. They are playing out a life full
of fun and excitement. This mind-set can make for a nasty piece of
work—a callous, unemotional, heartless, cold-blooded, stop-at-nothing
psychopath. And it’s caused by low physiological arousal, fearlessness,
and stimulation-seeking early in life.

The little girl, Joëlle, also turned out to be a fearless stimulation-
seeker later in life, but in a very different way. She went on to become
Miss Mauritius and obtained her excitement in life though very
different avenues.

As an adult, her prevailing memory of herself as a child was one of a
thirst for discovery. To try everything out, to explore the world, and to
put herself forward. When asked about her memories, Joëlle said, “I
wanted to discover so many things about life. The most important thing
for me was to express myself.”50 She too wanted to act on the
environment, but in a different way from Raj. The desire for discovery,
to experience the world, and to give full expression to one’s fearless,
stimulation-seeking potential need not always result in criminality.
Joëlle went on to live a fulfilled, aggression-free life because despite
the biological and temperamental predispositions for an antisocial
lifestyle, she was a kind, generous, and sensitive person. She had other
factors that protected her from the extreme outcome of a psychopath,
and perhaps being a girl, combined with all the genetic and
environmental baggage that comes along with a woman’s world, made
a difference.

In broad terms, the difference between Raj and Joëlle is not unlike
that between Ted Kaczynski and our fearless bomb-disposal expert.
Biology is not destiny. The same biological predispositions can result
in very different outcomes. At the same time, these early biological



warning signs can give us a sense of potential problems on the road
ahead. Indeed, when it comes to understanding outcomes for violence
through the autonomic nervous system, our notion of conscience is key.

CONSCIENCE CONQUERS CRIME

Have you ever thought of killing someone? No? Well, aren’t you a
Goody Two-shoes.

Seventy-six percent of “normal” men have had at least one homicidal
fantasy. For normal women the rate is a bit lower, at 62 percent.51 Who
do you want to kill? Men think about killing co-workers, while women
want to kill their family members, especially stepparents. That latter
fantasy fits our evolutionary account of homicide—you kill those not
genetically related to you. Why do you want to kill? The most common
reason is a lover’s quarrel, but apparently 3 percent of you have
fantasized about killing someone just to experience what it is like to
kill someone.52

Alfred Hitchcock had a good sense of the surprising range of violent
thoughts throughout American society. In his movie Strangers on a
Train there is a cocktail party scene where a woman imagines a killing:

I think it would be a wonderful idea. I can take [my husband] out
in the car and when we get to a very lonely spot, knock him on the
head with a hammer, pour gasoline over him and over the car, and
set the whole thing ablaze.53

And she laughs.

I hope I never meet some of you, and yet I imagine you have not
killed anyone. Why? Because when you really think hard about it, when
you put yourself right there in the situation of doing it, you can’t follow
through. Something’s holding you back. I know I can’t follow through,
no matter how much I’ve wanted to kill some of my critics. This thing
we call a conscience kicks in. It’s made up of gut reactions and feelings



generated in part by our autonomic nervous system and pulls us back
from the brink. And it goes beyond heart rate. What we’re talking about
here is a symphony of classical conditioning and autonomic reactions
that inspire or dissuade us from taking antisocial actions.

How can we measure something as abstract as “conscience”? Well,
sweat is a good place to start—specifically something known as
classical conditioning as measured by skin conductance. Let’s take a
quick trip to the laboratory, the kitchen, and then back to the laboratory
again.

In the laboratory, skin conductance54 is measured with small
electrodes. We place them on the distal phalanges—the tips—of the
first and second fingers of the hand. We then pass a very small
electrical current across these two electrodes—so small you would
never feel it. The more you sweat, the better the current will be
conducted. These very tiny electrical changes—as small as .01
microsiemens (one hundred millionths of a siemen, a unit of
conductance)—are amplified so that they can be seen and measured by
computer software.

Variations in the size of a subject’s sweat response to a simple tone
played over headphones reflect differences in the extent to which the
subject allocated attentional resources to process the tone.55 When you
pay attention to a sound, the prefrontal cortex, amygdala, hippocampus,
and hypothalamus are activated.56 Some of these “lower” brain areas—
the hypothalamus and brain stem—stimulate sweating.57 So people
sweat a bit more when thinking or listening to something. Although the
sweat response is a peripheral autonomic measure, it is nevertheless a
powerful measure of central nervous system processing.58 The bigger
the skin-conductance response, the greater the degree of attentional
processing.

Let’s get back to the vexing question of quantifying exactly what a
“conscience” is. What ultimately gives us that sense of right and wrong
in life? I believe the answer lies in biosocial theory.59 We can think of



a conscience as essentially a set of classically conditioned emotional
responses. Criminals and psychopaths show poor fear conditioning—in
part because they are chronically under-aroused. Because of this lack of
fear conditioning, they lack a fully developed conscience. And it is that
lack of conscience—a sense of what is right and what is wrong—that
makes them who they are.60

It goes like this. Classical conditioning involves learning an
association between two events in time. When an initially neutral event
(the conditional stimulus) is closely followed by an aversive event (the
unconditional stimulus), that initially neutral stimulus will develop the
properties of the aversive stimulus. In the classic case of Pavlov’s dogs,
a bell was paired with the later presentation of food. Food to hungry
dogs automatically elicits an unconditional response: salivation. After a
number of pairings of the bell with the food, the bell by itself came to
elicit the salivation. The dogs learned a relationship between the sound
of a bell and the later presentation of food. They conditioned.

Now from the lab to the kitchen. Young children are not too different
from Pavlov’s dogs. Take the scenario of a small child stealing a
cookie from the kitchen. Punishment by the parent, like scolding or a
slap, elicits an unconditional response—the child is upset and hurt.
After a number of similar learning trials, the sight of the cookie—or
just the thought of stealing the cookie—will elicit an uncomfortable
feeling, a conditioned response. It is that discomfort that keeps the
child from engaging in the theft. The storage in the brain of similar
“conditioned emotional responses” developed early in life in lots of
different situations accumulates to form what we call “conscience.”
And that’s what stops you from killing someone.

In this analysis, socialized individuals develop a feeling of
uneasiness even thinking about stealing something or assaulting
someone. That’s because such thoughts elicit unconscious memories of
punishment that took place early in life, for mild misdemeanors like
theft or behaving aggressively. Haven’t you sometimes said when



discussing a crime to your friend, “I could never even think of doing
such a thing”? Now you can understand part of the reason. You rarely if
ever contemplate such events because even the thought of such acts
generates previously conditioned emotional responses that produce
discomfort in you. Criminal thoughts then get rubbed out of your
cognitive repertoire—they are off your radar screen.

There’s another side to this that I find interesting. There are some
offenses that have an almost unnatural feel about them—they don’t
seem all that criminal. Think about cheating on your taxes, for
example. Imagine pumping up your yearly charitable contributions
from $100 to $200. This act does not seem quite as “offensive” as other
offenses. I mean, you did give $100 to charity, didn’t you? You’re not
such a bad person, are you? And perhaps the reason it does not seem so
bad—and why you might do it—is that there is no convincing analogue
of tax evasion in childhood. Parents do not punish us for these “white-
collar crimes” but instead focus on more obvious things like stealing
and fighting. Consequently, some of us have not developed much of a
“conscience” for these acts. That may be why white-collar crimes are
committed by people who are supposedly reasonable citizens in society
—and why you might think they are not as serious as other criminal
offenses.

Plagiarism is another example. It is absolutely rampant in students.
The self-report survey I conducted on Hong Kong undergraduates
showed that 67 percent had passed off other people’s essays as their
own work. Similarly, 66.6 percent had copied others’ work to meet a
course requirement. Despite strict institutional prohibitions against
such actions, it goes on unchecked. Perhaps less surprising to you—
likely because you have done it too—is that 88.3 percent had bought
pirated software or DVDs, while 94.2 percent had illegally downloaded
music or movies. Again, there is no convincing childhood analogue of
these actions that gets punished, and hence little or no conscience about
perpetrating those acts. Parents may pass off their own ideas as their



child’s when helping them in their schoolwork—and praise their child
when rereading that terrific-looking piece of work a few days later. We
may even be unknowingly socializing our children into white-collar
antisocial habits.

Now to the evidence. A systematic review of all studies conducted on
adult criminals, psychopaths, and antisocial adolescents concluded that
there is overwhelming evidence for poor f e a r conditioning in
offenders.61 Nevertheless, living a criminal way of life might cause the
poor conditioning, rather than poor conditioning being a causal agent of
later crime. While dozens of studies found poor fear conditioning in
criminals and psychopaths, none prospectively tested whether poor fear
conditioning early in life predicted adult crime. What was really
needed was a prospective longitudinal study to prove the point.

FEARLESS TOTS TODAY—RUTHLESS THUGS TOMORROW

Onto the conditioning stage steps Yu Gao, from Beijing Normal
University in mainland China. Gao had come to study for her PhD with
me at the University of Southern California in 2003. In a collaboration
that would span three academic generations, she shed light on the
darker developmental question of whether poor fear conditioning
predisposes someone to crime.

My own PhD supervisor, Peter Venables, had taken a long look at the
fear-conditioning data he had collected in Mauritius and concluded that
there was no conditioning. I bought into Peter’s conclusions because,
well, he was after all one of the world’s leading authorities on
psychophysiology. You are hardly going to question your own
supervisor, are you?

Gao was less gullible and more gutsy. It was an example of where
fresh minds give rise to new perspectives, innovation, and progress. We
had the help of Mike Dawson, a world-leading authority on fear
conditioning. Gao launched herself into the data and with her strong



statistical expertise she convincingly demonstrated that fear
conditioning had indeed occurred in the three-year-olds. Peter had been
too pessimistic—his conditioning paradigm had indeed worked.

Of course, like everything else in life there are differences between
us in the degree of fear conditioning. Some condition, and some do not.
That’s the interesting bit that Gao pounced on. Recall that mothers
brought their three-year-old children into the laboratory—1,795 of
them in all. Small electrodes were placed on the little fingers of the
toddlers to measure skin conductance. Headphones were placed on their
heads to deliver the auditory tone stimuli. They sat on their mother’s
lap for security and comfort. Then the conditioning experiment began.

On some trials, a low-pitched tone predicted that ten seconds later
the children would be blasted with an unpleasant loud noise. On other
trials, a high-pitched tone would be presented and nothing would
happen. The children were not told about the association between the
low-pitched tone and the nasty noise. And yet in just three conditioning
trials their brains worked it out. As a whole group, the children gave a
bigger skin-conductance response to the low tone than to the high tone.
They had become conditioned and developed anticipatory fear to the
initially neutral tone that had been paired up with the aversive tone.

We sit back and let twenty years go by. The tots are now twenty-
three-year-old adults. We search all the court records on the island to
see which children grew up to become adult criminals. Out of the 1,795
subjects, 137 had had a conviction. Gao matched each offender with
two non-offenders on gender, age, ethnicity, and social adversity—a
total of 274. This epidemiological “case-control design” ensures that
any group differences cannot be due to group differences on these
demographic measures. Gao then looked at how the two groups fared in
their ability to develop conditioned fear twenty years earlier, at age
three.



Figure 4.1   Fear conditioning at age three in relation to crime at age twenty-three. A greater response

to the CS+ compared to the CS– indicates fear conditioning.

The results were striking. Remember that to show fear conditioning
you must show a larger skin conductance response to the low-pitched
tone, called the CS+, that predicts the unpleasant tone compared with
the high-pitched tone, the CS, that does not predict the aversive tone.
Figure 4.1 illustrates the finding. The normal control group showed
significant fear conditioning. Their sweat response to the low-pitched
(CS+) tone was much bigger than their response to the high-pitched
(CS–) tone. Yet the criminals-to-be, back at age three, showed no sign
of conditioning at all. They were flat-liners—as a group they did not
show any fear conditioning. This finding by Yu Gao demonstrated for
the first time that an early impairment in autonomic fear conditioning
acts as a predisposition to criminality in adulthood.62

Gao’s research took the field a lot further than before because she
documented that a lack of conscience, which normally gives us that



sense of guilt and which puts the brakes on outrageous behavior, has its
origins very early in life—well before the onset of childhood conduct
disorder, juvenile delinquency, and adult violence. It was also not an
obvious by-product of the social environment. It’s likely, therefore,
that this autonomic under-responsiveness stems from a
neurodevelopmental condition—from the brain that does not develop
normally over time.63 What part of the brain is critical for fear
conditioning? The amygdala—that part of the brain that we saw in the
previous chapter to be burned out in fearless psychopaths.

From the very periphery of the body’s anatomy, the fingertips, we
are able to get an insight into the inner workings of the brain and
neurobiological dysfunction that partly causes offending. Kids who
condition poorly become criminals. Nobody is born bad, but some may
develop a bit crookedly.

Yet life is never simple. In the anatomy of violence there are twists
and turns as biology ebbs and flows in shaping the people that we are.
As we have seen with Raj and Joëlle, the same biology and
temperament may result in different life outcomes. And as we saw with
Randy Kraft and Antonio Bustamante in the last chapter, there can be
different causes for why two different people both end up as killers.
Divergent beginnings, shared endings.

This variability is a real lacuna in our knowledge on the biology of
violence. Why doesn’t everyone with a slow heartbeat become violent
and psychopathic? Can there be two types of adult psychopaths? I
believe there can. Rather than showing poor fear conditioning, some
psychopaths have surprisingly good autonomic and brain functioning.
You likely work with one. One may be a friend or acquaintance. And
whether you know it or not, you could even be in a relationship with
one. Worse still, you may be one yourself. Let’s take a further look.

SUCCESSFUL PSYCHOPATHS



You’ve had a sense of psychopaths from our discussions of
evolutionary cheats and Jolly Jane Toppan. They can be fearless
stimulation seekers who are also selfish, charming, and grandiose. As
Robert Hare, the world’s leading researcher on psychopathy and the
creator of the Hare Psychopathy Checklist, succinctly summed it all up
in the title of his book, psychopaths are Without Conscience.64 When
you lack a conscience you may gain some psychopathic traits. Yet I do
not believe that all psychopaths have poor frontal functioning and
autonomic under-arousal. Successful psychopaths—those who are not
caught and convicted—may be a different beast that we have to contend
with.

My interest in successful psychopaths goes back to my accounting
days. After I packed in accounting with British Airways for the cloud-
capped towers of Oxford University, I was intellectually rich but
financially broke. So during my first summer I went back to London
and registered at a temporary-employment agency to earn money. It
was there, I believe, that I met my first successful psychopath. I had
found work as an auditor, and at the company that hired me I met Mike,
who was also a temp. I got to know him over drinks in the pub after
work. Charming, witty, engaging, and very quickly liked by the
permanent staff, Mike was an impressive and professional young man
with fascinating life stories and a thirst for adventure, but he soon
revealed to me that he was pilfering what he could at work whenever he
had a chance, both at this job and, apparently, other jobs. It’s not that
he admitted to a lot, but I got the sense that he was revealing just
snippets of his antisocial lifestyle.

There’s nothing more dramatic to say about Mike, except that my
memory of him and a few other temps who lived life on the edge stayed
with me. I never thought more about Mike until years later as an
academic in Los Angeles. I had previously worked with convicted
psychopaths in English prisons. I was now working with caught
murderers on the verge of execution. I got to wondering whether



offenders who were not caught would look the same—biologically, at
least—as their caught counterparts. But where would I get “free-range”
offenders? Then Mike fleetingly came to mind, along with the answer
—temporary-employment agencies.

It was a long shot, but intrigued by the idea, I did a pilot study at the
nearby temp agency. I hired temps and paid them to work in my
laboratory for three days. The work they did for me? Taking part in
experiments. My team and I asked them what crimes they had been
committing recently. It sounds a bit naïve. Who would ever tell you
about crimes they had committed? And yet before long they were
singing like canaries about the robberies, rapes, and even homicides
they had committed. My memory of Mike had borne fruit. We quickly
got into business, recruiting more temp workers and collecting more
data.

To place what I was finding into a research context: the base rate of
antisocial personality disorder—lifelong recidivistic offending—is 3
percent in males in the general population. In our temp-agency sample
the base rate was an astonishing 24.1 percent—more than eight times
the national average.65 Furthermore, a full 42.9 percent met the adult
criteria of antisocial personality disorder66—nearly half the sample.67

Temp agencies were antisocial gold mines, and we started to dig
deeper.

Those with “antisocial personality disorder” were perpetrating much
more than the mischief I got up to in my youth. Forty-three percent had
committed rape. Fifty-three percent had attacked a stranger, causing at
the least bruises or bleeding. Twenty-nine percent had committed
armed robbery. Thirty-eight percent had fired a handgun at someone.
And twenty-nine percent had either attempted or completed
homicide.68 I was realizing that compared with the tigers among my
temp-agency recruits, Mike back in England was just a pussycat.69

You may wonder why the temps would admit their crimes to us.
There are a number of reasons. We obtained a certificate of



confidentiality from the secretary of health that protected us from
being subpoenaed by any law-enforcement agency in the United States.
We could not be forced to reveal our data. In fact, if I did so I would be
committing an offense, and could end up as an offender in someone
else’s study on crime. Our participants therefore were legally protected.
Furthermore, they were in a respectable, professional university
environment with trustworthy research assistants. Perhaps for the first
time in their lives, they could talk about their wrongdoings at length
with a professional in full confidence and without risk—even getting
into the nitty-gritty of rape and homicide.

Were they fibbing? We think not. There was little or no motivation
for such deception, no obvious gain. While some pathological lying
cannot be ruled out, we still believe they were antisocial offenders. Put
it this way: if they were telling the truth, they were definitely
antisocial. If, alternatively, they were lying about their crimes and
deceiving us, they were pathological liars and still antisocial. In reality,
we believe that rates of criminal offending and antisocial personality
disorder are underestimates of the true base rate in this population,
rather than overestimates.

We also found unusually high rates of psychopathic personality as
assessed by the Psychopathy Checklist, the “gold standard” instrument
for assessing psychopathy.70 For males, 13.5 percent had a score of 30
or more—the cutoff used to define psychopathy in many prison
studies.71 More than twice that amount—30.3 percent—were above the
cutoff of 25 or more that had been adopted in several other studies.72

For the males whom we focused on in our research, about a third were
defined as psychopathic.

How could there be so many more psychopaths in temporary-
employment agencies? The answer is that temp agencies are
wonderfully safe havens for psychopaths—almost a breeding ground.
Psychopaths gain in life by ferociously exploiting others. To begin
with, their superficial charm allows them to succeed with their parasitic



lifestyle, but ultimately they get caught out by those around them. Once
detected, they can pack up and move on to the next social group of
victims that they will suck dry. Temporary-employment agencies allow
this freedom of movement. They also conduct more limited background
checks compared with companies hiring full-time employees.
Furthermore, psychopaths are impulsive and unreliable—they only
rarely hold down a permanent job. Temporary jobs, in contrast, limit
the time that their flaws can be detected by employers. Psychopaths are
a l s o stimulation-seekers and love to be on the move for new
experiences, and temp agencies give them that freedom, even to move
from city to city. Of course, not all people at temp agencies are
psychopaths. After all, I was a temp once. But putting all this together,
it’s no small wonder that we found as many psychopaths as we did.

So now we had our psychopaths. We searched court records to see
which ones had been convicted of an offense. Those with a conviction
were delineated “unsuccessful” psychopaths. Those without a
conviction were the “successful” psychopaths. We did not have many—
sixteen unsuccessful psychopaths, thirteen successful psychopaths, and
twenty-six controls. But it was a beginning.

Up until this point there had been no empirical research on these
individuals except for a seminal, creative investigation conducted by
Cathy Widom. From November 1974 to July 1975 she placed an ad in a
“counterculture” Boston newspaper that read as follows:

Wanted: charming, aggressive, carefree people who are
impulsively irresponsible but are good at handling people
and at looking after number one.73

Using a neuropsychological measure, she found that the non-
institutionalized psychopaths who responded to her ad did not show the
frontal-lobe deficits that one would expect. She went on further to
speculate that “autonomic differences found between psychopaths and
others may only characterize the institutionalized, unsuccessful
psychopath.”74 Teaming up with Joe Newman, a leading psychopathy



researcher at the University of Wisconsin, Madison, Widom went on to
replicate and extend her original findings.75 Widom’s original study
had its limitations. It did not have a control group, and because 46.4
percent had been incarcerated at some point in their lives, they could
not be exactly classified as “successful” psychopaths. Furthermore,
there were no psychophysiological data to back up her speculative
hypothesis.

We, however, did have a psychophysiological laboratory and we set
about testing Widom and Newman’s ideas. We put all our participants
through a social stressor. They were seated in our psychophysiology
laboratory. They had electrodes placed on their fingertips to measure
skin conductance, and on their arms to measure heart rate. They were
acclimated to the setting in what we call a “resting state”—or as near to
“rest” as one can get. We made a careful note of their levels of
autonomic arousal.

We then sprung on them the social stressor task. They were told that
they had to give a speech about their worst faults. They had two
minutes to prepare the speech, and two minutes to give it while being
videotaped. If the participant hesitated or came to a stop, a research
assistant in the room with them would push them to give more details
to increase the stress level. The first two preparatory minutes are
“anticipatory fear,” or what Robert Hare has termed “quasi-
conditioning.”76 As in fear conditioning, the question is whether the
psychopaths will autonomically respond, both in anticipation of the
stressful speech, and also during the speech itself.

The findings are shown in Figure 4.2. The controls show what we all
expected—increases in heart rate and sweat rate throughout most of the
task. The unsuccessful psychopaths also show what we would expect
based on prior research with institutionalized psychopaths, a blunted
autonomic stress response—only small increases in sweat rate and
heart rate from the resting baseline. The successful psychopaths, in
sharp contrast to their unsuccessful counterparts, show significant



increases in heart rate and skin conductance relative to their resting
state.77 Essentially there is no difference between the successful
psychopaths and the normal controls. Widom’s almost prophetic claim,
made twenty-three years earlier, had received some initial support.

We also tested our psychopaths and controls on a measure called
“executive functioning.” It involves all the cognitive functions that you
would like in a successful business executive—planning, attention,
cognitive flexibility, and, importantly, the ability to change plans when
given feedback that one course of action was inappropriate. How did
our three groups do? You can see in Figure 4.3. The controls performed
significantly better than unsuccessful psychopaths—that’s something
you might expect. But take a look at how the successful psychopaths
performed. They not only outperformed the failed psychopaths—they
also performed significantly better than the normal controls.78



Figure 4.2   Autonomic stress reactivity in successful psychopaths, unsuccessful psychopaths, and

controls

What are we to make of the surprising findings for the successful
psychopaths? To answer this we have to step from the anatomy of
violence to the anatomy of decision-making and a different perspective
from the discipline of neurology. Antonio Damasio, in his
groundbreaking book Descartes’ Error , put forward his innovative
“somatic marker” hypothesis, which brings together emotion and
cognition in the formation of good decision-making.79 He argues that



Descartes made a fundamental error, summarized in the famous phrase
cogito ergo sum, in believing that there is a fundamental separation of
the mind from the body.

Figure 4.3   Superior executive functioning in successful psychopaths

Damasio, in contrast, argues for an intimate mind-body
connectedness. A good mind makes good decisions, and to do so it has
to rely on “somatic markers” produced by the body. These somatic
markers are unpleasant autonomic bodily states produced when one is
contemplating a risky action or a difficult decision—the pounding heart
and the perspiration. These somatic markers have flagged negative
outcomes in the individual’s past, and are stored in the somatosensory
cortex. This input is then transmitted to the prefrontal cortex, where
further evaluation and decision-making takes place. If the current
situation has been previously linked to a negative outcome, the somatic
marker for that past event will sound an alarm bell to the decision-
making areas of the brain—no action will be taken. This process may
act at either a conscious or a subconscious level and can be thought of
as helping to reduce the range of options in decision-making. It is



similar to classical conditioning and the anticipatory fear that deters us
from conducting an antisocial act previously associated with
punishment.

We had always assumed that in order to make good decisions, we
need to be removed from our emotions—to be cool, calm, and
collected. The revolution Damasio made in cognitive and affective
neuroscience was to argue that instead, emotions importantly guide
good decision-making. Without emotions and somatic markers, we will
not make good decisions.

Now let’s turn back to our unsuccessful psychopaths. They have
blunted emotions and lack the appropriate autonomic stress response.
We can think of that as reduced somatic markers—a relative
disconnection between mind and body. That mind-body dualism,
according to Damasio, would result in bad decision-making, and
certainly incarcerated offenders make many bad life decisions.

Turning to the successful psychopaths, we see that they show intact
autonomic stress reactivity and anticipatory fear. They have a mind-
body connectedness that allows for somatic markers to help form good
decision-making. That translates into superior executive functioning.
And I would argue that that is why successful psychopaths are
successful.

Recall that we define success here in terms of not being convicted
for an offense. Imagine that the successful psychopath is on the street,
contemplating robbing a 7-Eleven store. His brain—consciously and
also subconsciously—is processing the scene. He’s consciously
checking up and down the street for specific signs of surveillance—but
his subconscious is also forming a gestalt of the whole scene and
putting it together. He’s about to proceed—but at the last minute he
pulls back. There was something about the whole setup that he did not
like the look of. He cannot put his finger on it, except that it just did not
“feel good.”



A somatic marker warning bell had been rung, warning him that
previously in a similar situation he was nearly caught. Perhaps it was
the same time of day, the same number of people in the shop, the fact
that he had also just had a couple of drinks, or a combination of these
visual and somatic cues that triggered the warning bell. The heightened
autonomic reactivity is giving him an edge over his unsuccessful
psychopathic counterpart who does not hear the somatic warning-bell
sound and instead ends up hearing the police siren.

So the failed psychopath has reduced autonomic reactivity to cues
that signal danger and capture. The successful psychopath has
relatively better autonomic functioning and hence is better able to
escape detection by the authorities.80 He also has better executive
functioning. But if the successful psychopath does not have the
autonomic impairments that haunt failed psychopaths, what made him
psychopathic in the first place?

Our original study gives us two initial clues. First, if you look back
at Figure 4.2, you can see that in the resting state prior to the social
stressor, both psychopathic groups show a low resting heart rate. The
successful psychopaths are six beats per minute slower than the control
group, and slightly below the level of the unsuccessful psychopaths. So,
successful psychopaths have the low resting cardiovascular arousal that
we argued earlier may result in stimulation-seeking, a cardinal feature
of the psychopath. Second, the successful psychopaths evidenced a
psychosocial impairment not shown by the other two groups—being
raised by people other than their natural parents or being brought up in
a foster home or other institution. Parental absence and a lack of
bonding may have helped shape the lack of close social connectedness
and the superficiality that typifies psychopathic relationships.

This initial research suggests a methodology for further study of
psychopaths in society. Clearly, “success” in these psychopaths—
avoiding detection— is relatively modest, and our findings may or may
not apply to successful psychopaths who are businessmen, politicians,



academics, or terrorists. Nevertheless, we are for the first time
obtaining some clues to the makeup of the unstudied psychopaths we
know almost nothing about—those that are circulating closely with us
in the community.

HOT-BLOODED SERIAL KILLERS

The findings on successful psychopaths may also offer us other
insights. It is conceivable that they could give some clues on the
makeup of serial killers. What makes someone a serial killer is not just
an unanswered question, it is a greatly under-researched one, because it
is next to impossible to collect systematic experimental data on a
significant number of them. Beyond some very basic facts—that they
tend to be white and male, to target strangers, and to use guns
infrequently—we really don’t know too much about what makes a
serial killer.81

The predominant tendency is to classify serial killers as “cold-
blooded.” But might some of their cold-blooded acts be a product of
their “hot-blooded” bodies? My speculative working hypothesis is that
some serial killers have many of the characteristics of successful
psychopaths. As a murderer once told me, it’s not that easy to kill a
person for the first time. But once you have stepped over that threshold,
the idea of killing someone else does not carry the same baggage that it
used to.

If you manage not to get caught the first time around, you’ve crossed
a major threshold and can make your second killing. You have learned
from your first attempt, seen how you nearly slipped up, and adjusted
your behavior to become more effective. That’s precisely what we
found in our successful psychopaths on the executive-functioning task
we gave them.82 You know when to make a move—and when to hold
off. What makes for such a capacity? As outlined earlier, it’s having a
well-functioning autonomic system that provides you with somatic
markers—the bodily alarm bells that signal impending capture and the



time to beat a hasty retreat.

And perhaps there is a paradox here. I have argued that low heart rate
is a well-replicated marker for antisocial behavior—at least in a resting
state. What would your heart do if you had just killed someone? I hope
you would say it would be beating as fast as a scared rabbit’s. Would
you feel terrified at what you had done? Very likely. So what would
you say a serial killer’s heart rate would do after a murder, and how
would he feel? I think you would say that his heart rate would be about
as normal as could be—he would be cold-blooded. Yet that was not the
case for Michael Ross.

Ross was an intelligent serial killer who, just before graduating from
Cornell University, started a series of rapes and murders of eight young
women in New York and Connecticut. He describes three things that he
felt after he had committed homicides:

I remember the very first feeling I had, was my heart beating. I
mean really pounding. The second feeling I had was that my hands
hurt where I always strangled them with my hands.83 And the third
feeling was, I guess, fear, and the kind of reality set in that there
was this dead body in front of me.84

Ross is not the exception that you may think. You can imagine that
the act of killing someone is utterly revolting, and if you really had to
kill someone with your bare hands, the whole experience would be so
disgusting that you would vomit. You may imagine that serial killers
don’t think this way. But you’d be wrong.

That is exactly what happens with some serial killers too. I’m
currently working with the Singapore Prison Service. In walking past
the building in Changi Prison Complex where they execute murderers, I
was reminded of one serial killer they had executed. That was John
Scripps—the first Westerner to be hanged in Singapore for committing
several homicides. Scripps had all the trappings of a cold-blooded
psychopathic killer. After beating senseless his victim Gerard Lowe, an



innocent man who had done him no wrong,85 he proceeded to take his
head off:

Just like a pig, it’s almost the same. You cut through the throat
and twist the knife through the back of the neck. There ain’t much
mess if you do it properly.86

Scripps was utterly heartless—and yet he threw up. When asked if
his victim knew what was going on, he replied:

He pissed and shit himself. It made a stink. He was shitting
himself. Yeah. Right. It wasn’t good and I spewed up. He really
shit himself, but he couldn’t do much about it, could he?87

This vomiting reaction is surprising given that the offender was
heartless, cruel, and seemingly cold-blooded. One explanation based on
twelve case studies of single and multiple murderers suggests that
“kindling,” or stimulation, of the emotional limbic system can in some
cases occur during the killing. This causes hyperactivation of the
autonomic nervous system—resulting in nausea, vomiting, profuse
sweating, incontinence, or even vertigo.88 This limbic kindling
perspective is very speculative and must be treated with caution. At the
same time, it is clear at least that John Scripps was not a man entirely
lacking in fear. He was more like one of our successful psychopaths—
except that he eventually got caught.

So you may not be as different from a serial killer as you think.
Michael Ross demonstrates the autonomic stress reactivity that
characterizes our successful psychopaths from temporary-employment
agencies. This visceral cardiovascular feedback and heightened
emotional awareness constitute the somatic, bodily markers that
provide the ventral, or underneath part of, the prefrontal cortex with
sound awareness of the social context the person is in. Ross showed the
anticipatory fear in a stressful situation that our successful psychopaths
showed in the emotional stress task. He had the good executive
functions and decision-making ability to plan carefully, stalk his



victims, and ensure that the social context was appropriate for what he
would do next. Like successful psychopaths, he had the lack of remorse
and the egocentricity that are key features of the psychopath, as well as
t h e disturbed parenting that we find characterizes the homes of
successful psychopaths—perhaps it is in that way that he really differed
from you and me.

So Michael Ross’s heart was beating fast as he killed people, and it
was beating fast again when he was put to death in Connecticut, on May
13, 2005. But unlike John Scripps, it was not just because he was
scared. The lethal injection of potassium chloride used on death-row
inmates in several states produces death by speeding up ventricular
repolarization of the heart and raises the resting electrical potential of
the cells of the heart muscle.89 Ironically, the sluggish cardiovascular
functioning that landed these inmates on death row gets speeded up to
end their lives. Execution is one way to deal with the problem, but one
wonders whether a more effective solution would have been to deal
earlier in life with the autonomic factors predisposing some children to
adult violence. We’ll see in a later chapter how it may well be possible
to alter antisocial adolescents’ low arousal levels and turn them around
in life—without the use of potassium chloride.

FEARLESSNESS OR COURAGE?

There are no simple answers for why people kill, why some are one-off
killers, why some are serial killers, or why Theodore Kaczynski went
on his campaign of public terror. We have argued that autonomic
dysfunction is one component, and that low resting heart rate is a well-
replicated risk factor for antisocial and violent behavior. It can
predispose some to kill in cold blood. Ted Kaczynski epitomizes the
cold-hearted violent offender, as he had a resting heart rate of 54 beats
per minute,90 which would place him in the bottom 3 percent of my
temporary-employment-agency sample—a sample already biased
toward low heart rates.91 He had the same sense of fearlessness and low



resting heart rate that bomb-disposal experts have. Yet to chalk his
violent offending and that of other killers up to one simple bodily
process would be wrong.

I once discussed the heart-rate hypothesis with Dan Rather, the
anchorman for CBS Evening News and host of 48 Hours. I was working
with him on a 60 Minutes interview in New York on the genetics of
homicide, and he clearly resonated with the idea of under-arousal and
fearlessness. He explained that he too had a low heart rate, and had in
his earlier days taken up boxing. He had his own sense of fearlessness
and bravado. And perhaps this is illustrated in part by his fierce,
relentless, and courageous badgering of American presidents during
interviews, for which he has been heavily criticized. Despite possessing
a biological risk factor for violence, like Miss Mauritius he was able to
find other outlets for his predispositions—by verbal aggression and
probing, rather than physical violence.92

So the answer to the Unabomber puzzle and others like it has to be
more complex and go beyond low physiological arousal. We have
clues. Kaczynski had at the minimum multiple features of both
schizotypal personality disorder and paranoid personality disorder—
features that include odd beliefs, paranoid ideation, no close friends,
eccentric behavior, and a blunted affect. Several psychiatrists for his
defense, including Raquel Gur, of the University of Pennsylvania, went
further, viewing him as having paranoid schizophrenia. Even
prosecution psychiatrists admitted he had schizotypal and schizoid
personality disorder. We’ll see later that these biologically based
clinical disorders are themselves risk factors for antisocial and violent
behavior.93 Moreover, according to his mother, Kaczynski was
separated from her and the family when he was hospitalized at the age
of nine months. This resulted in his afterward being withdrawn,
unresponsive, and fearful of separation. Interestingly, separation
anxiety disorder can lead to detachment, isolation, and difficulty
developing relationships—all of which strongly characterized



Kaczynski.94 We will see later how disruption of bonding due to
institutionalization during a critical period of development can affect
the brain and, alongside other biological risk factors, trigger violence.95

There is at least a part solution to the puzzle of this bomber.

The greater puzzle, perhaps, is to understand the fine line between
psychopaths and national heroes—why some under-aroused, fearless
individuals end up as offenders who take lives, while others with the
same predisposition are selfless, courageous, and save lives. Tom
Hanks’s character in the movie Saving Private Ryan displays enormous
bravery and heroism in the line of fire in his rescue of Private Ryan, but
as we detect from his shaking hand in the opening scenes in the landing
craft just before the storming of Omaha Beach on D-Day, he
experiences very significant fear. This is the distinction. He is
courageous—despite significant feelings of fear, he performs acts of
heroism and selflessness.

I n The Hurt Locker, Sergeant William James—played by Jeremy
Renner—blurs this distinction between courage and fearlessness even
further. As the leader of a bomb-disposal unit in Baghdad, is he a
bombastic, stimulation-seeking, rule-breaking psychopathic
personality? Or is he a superbly professional hero, hell-bent on saving
Americans and Iraqis alike at the risk of his own life? Like many
psychopaths, he has difficulties connecting at an emotional level with
his ex-wife and child. And like many violent offenders, James turns out
to be a complex entity who defies any simple classification.96

What one sees here—both in these fictional portrayals and in the
real-life case of the Unabomber—is a key theme in the anatomy of
violence that we will return to. Different biological, psychological, and
social risk factors can interact in shaping either violence or self-
sacrificing heroism. Violence and terrorism are not just low
physiological arousal,97 yet this is certainly one of the active
ingredients that, when combined with other influences, can move us
toward a more complete understanding of killers like Kaczynski.



The previous chapter outlined how poorly functioning brains can
predispose someone to violence. This chapter moved us from the
central nervous system into the functioning of the more peripheral
autonomic nervous system. In this component of the anatomy of
violence we have seen how broken hearts can result in heartbreaking
violence. We will now continue our journey back into the brain to look
at its physical construction. Lombroso had believed when he peered
into the skull of Villella that he had the answer to the cause of crime—
a physical, structural abnormality in the brain. Was Lombroso entirely
out of his mind? Or might he have been right? Did he have a mind to
crime and why the autonomic- and central-nervous-system processes
that we have just seen are not working properly? Might violent
offenders have broken brains?



5.

BROKEN BRAINS

The Neuroanatomy of Violence

Don’t you sometimes find that Christmas is just a bit too much? We all
get on each other’s nerves cooped up at home during the holiday
period. That bloated feeling with all the Christmas pudding and turkey.
The endless watching of sports on TV. The hangovers and stuffy
atmosphere. The unwanted presents that you know you’ll have to
recycle back for someone else’s birthday. The hopelessness of those
New Year’s resolutions you cannot possibly keep. Yes, we all know
how “merry” Christmas can be. In those moments, we can really
empathize with Ebenezer Scrooge.

Herbert Weinstein, a sixty-five-year-old advertising executive, was
no exception. As soon as the twelve days of Christmas were over, on
the evening of January 7, 1991, he and his wife, Barbara, had a major
argument in their twelfth-floor Manhattan apartment. This was the
second marriage for each, and you may know what that can be like.
Disrespectful comments over the other partner’s progeny were flying.
Herbert’s response was to disengage from the arguing and withdraw
from the battleground. So far, so good. But disengagement can have an
uncanny way of winding up one’s partner. After all, everyone likes a
good fight once in a while—it lets the steam out. So, not being one to
bow out of a fight that easily, Barbara let fly, coming after Herbert and
scratching at his face.

Something snapped inside Herbert. He grabbed his wife by the throat
and throttled the life out of her. There she was, dead on the floor. That
did not look too good, so Herbert opened the window, picked his wife’s



dead body up, and threw her out. She did a free fall twelve floors down
onto East Seventy-second Street, landing on the sidewalk below.
Herbert thought it would look like an accident, but on reflection he
realized it still didn’t look very good. So he crept out of the building,
only to be nabbed by the police. They charged him with second-degree
murder.

Things were looking bad for Weinstein, but he was a wealthy man
and had a good defense team. And his lawyers suspected something
unusual in the case. He did not have any prior history of crime or
violence. They referred Herbert for a structural brain scan using MRI.1
They followed this up with a PET scan, which maps brain functioning.
If you could see the images you wouldn’t have to be the world’s
leading neurologist to notice that his brain is broken. It was incredibly
striking—there was a big chunk missing from the prefrontal cortex.
What exactly was happening here? Unknown to anyone—including
Weinstein himself—a subarachnoid cyst was growing in his left frontal
lobe. This cyst displaced brain tissue in both frontal and temporal
cortices.

The neurologist Antonio Damasio was consulted during a pretrial
hearing to render his opinion on Weinstein’s ability to think rationally
and control his emotions. Skin-conductance data were admitted
alongside the brain-imaging data to argue that Weinstein had an
impaired ability to regulate his emotions and make rational decisions.
The defense team went with an insanity defense, and Judge Richard
Carruthers was favorably impressed by Damasio’s arguments and the
testimony of the imaging experts. In a novel pretrial bargain, the
prosecution and defense agreed to a plea of manslaughter.2 This carried
a seven-year sentence in contrast to the twenty-five-year sentence
Weinstein would have served if he had been convicted of second-
degree murder.

It was a monumental decision. No court had ever used PET in this
way in a criminal trial.3 For the first time, brain-imaging data had been



used in a capital case prior to the trial itself to bargain down both the
crime and the ensuing punishment.4

The case of Herbert Weinstein highlights yet again the importance of
the brain in predisposing someone to violence. More specifically, the
case suggests that a structural brain deficit in the left prefrontal cortex
results in a functional brain abnormality that in turn results in violence.
Cysts such as Weinstein’s have an unknown cause and can grow for a
long time. They can also be benign, but experts in the case testified that
the cyst resulted in brain dysfunction that substantially impaired
Weinstein’s ability for rational thinking. That bolstered the credibility
of his insanity defense.

Recall from chapter 3 that impairment to the frontal cortex is
particularly associated with reactive aggression. Revisiting the events
from that night we can see that Weinstein’s violence was reactive in
nature. Arguments had preceded the attack, and his wife had attempted
to scratch his face. These are the aggressive verbal and physical stimuli
that provoked Weinstein’s violent response. Recall our earlier
argument that spousal abuse can be caused by a lack of prefrontal
regulatory control over the limbic regions of the brain, resulting in
reactive aggression in the face of emotionally provocative stimuli.
Factor in to the equation that Weinstein had no prior history in any
shape or form of aggressive or antisocial behavior. In terms of timing,
it seems reasonable to suppose that the onset of this medical condition
was a direct cause of Weinstein’s extreme reactionary violence.

In this chapter we’ll build on Weinstein’s case in four different
ways. We will burrow further into the anatomy of violence by arguing
that the brains of some offenders are physically different from those of
the rest of us.

First, for Herbert Weinstein the structural brain abnormality is so
striking that we can all see it. But I’ll argue that many violent offenders
have structural abnormalities. They may be so subtle that even highly
experienced neuroradiologists cannot detect the abnormality, yet they



can in practice be detected using brain imaging and state-of-the-art
analytic tools.

Second, while Weinstein’s brain abnormality likely had its onset in
adulthood, I’ll suggest that for most other offenders, something has
gone wrong with their brain development very early in life. I’ll advance
a “neurodevelopmental” theory of crime and violence—the idea that
the seeds of sin are sown very early on in life.

Third, we’ll shift gears a bit in terms of causation. Weinstein’s case
illustrates how a medical illness late in life can cause brain impairment
—but what about younger offenders? We saw in chapters 3 and 4—
where we touched on brain imaging and psychophysiology—that
violent offenders have functional brain impairments. Rather like your
car when it misfires or your computer when it runs slowly, there is
something just not working right with offenders’ brains. So far, we
have viewed this as a software problem. Maybe a bad birth messed up
the program for normal development, or maybe poor nutrition was the
culprit. But now what I’m suggesting is the possibility of hardware
failure. The idea is that criminals have broken brains—brains
anatomically different from those of the rest of us.

Taking a leaf out of Lombroso’s nineteenth-century book Criminal
Man, I’ll argue that the world’s first criminologist was absolutely
correct in espousing structural brain abnormalities as a predisposition
to violence. He may have been wrong on the precise location in the
vermis of the cerebellum, or the ethnic hereditability of these traits, but
he was right on the mark in arguing for a structural mark of Cain. This
may sound like we’re back to the “born criminal” and the destiny of
genetics. While I have insisted so far that there is indeed in good part a
genetic basis to violence, I’ll also highlight here the critical importance
of the environment in helping to cause the structural brain deformations
that we find in offenders.

Fourth, and finally, Weinstein’s case deals with severe violence, but
are structural brain deformations restricted only to aggressive



behavior? I’ll argue that they are not, and that their influence runs the
gamut of antisocial behaviors and extends into nonviolent crimes—
including even deception and white-collar crime. We’ll start this part
of our journey with a trip back to those temporary-employment
agencies in Los Angeles.

BACON-SLICING THE BRAIN

As you’ll recall from our earlier discussion of Randy Kraft and Antonio
Bustamante, back in 1994 Monte Buchsbaum and I, along with my
colleague Lori LaCasse, had shown from our PET functional imaging
work that murderers have poor functioning in the prefrontal cortex as
well as the amygdala and hippocampus. We had clearly demonstrated
for the first time a functional brain abnormality in these homicidal
offenders.5 At that time we were quite ecstatic.

Yet that exhilaration was tempered by a dose of skepticism. For one
thing, this was a forensic sample—they were all referred by their
defense teams, who suspected that something might be wrong. Would
our findings apply to the general population? For another thing, they
were all murderers—would our results apply to those who showed a
broad range of antisocial behavior? Furthermore, we had shown the
presence of functional abnormalities, but we had not really tested
Lombroso’s hypothesis of physical brain anomalies. How could we
overcome these methodological challenges?

The answers all came from temporary-employment agencies. You’ll
recall from chapter 4 that while prospecting in California I struck gold
at temp agencies. There we were able to recruit psychopaths and
individuals with antisocial personality disorder. These individuals are
free-range violent offenders who are running around right now in the
community committing rape, robbery, and murder while you read this
book. Robert Schug, one of my gifted PhD students with unusual
forensic skills, conducted painstaking in-depth clinical interviews with
our participants to assess which ones were psychopaths. We then set to



work scanning our sample using anatomical magnetic resonance
imaging—aMRI. Unlike functional imaging, aMRI gives a high-
resolution image of the anatomy of the brain—just what we need for
prying into the structure of the criminal brain.

After just four minutes with a subject we are able to acquire many
images of the brain’s structure. Then the hard work begins. After brain
scanning, we use sophisticated computer software combined with our
detailed knowledge of brain anatomy. We identify landmarks in the
brain scans that pinpoint exactly where the orbitofrontal cortex and
amygdala are. As with a bacon-slicer, we dissect the brain into slices as
thin as one millimeter. There are over a hundred of these slices as we
move in a coronal direction—from the forehead to the very back of the
head. Having a thin slice of a brain results in good spatial resolution—
we can visualize tissue as tiny as one cubic millimeter. Just as for your
digital camera or TV, the higher the number of pixels within a given
area, the better the resolution, and the clearer and sharper the picture.

Then, on each slice, using our neuroanatomical landmarks—the
sulci, or grooves, in the brain—we painstakingly trace the area of the
brain structure in question. You can see one slice from the prefrontal
cortex on the left side of Figure 5.1, in the color-plate section. On the
right side you can also see a three-dimensional rendering of a quadrant
cut out of the skull to reveal below it the underlying brain tissue in one
of our subjects. Just like a slice of bacon that has both red meat and
white fat, our brain slices have two tissue types. We first have to trace
around the “gray” matter in each slice—the meat, colored green here.
This separates the neural tissue from the fat—the white matter—so that
we can compute the area of neurons. Add up all these gray neuronal
areas across all slices, and we have the number we want—the cortical
volume of the brain region of interest.

So what do we find in the prefrontal cortex? Those with a diagnosis
o f antisocial personality disorder—lifelong persistent antisocial
behavior—had an 11 percent reduction in the volume of gray matter in



the prefrontal cortex.6 White matter volume was normal. Antisocial
bacon has plenty of fat—just not enough meat, not enough neurons. As
we saw in chapter 3, the prefrontal cortex is centrally involved in many
cognitive, emotional, and behavioral functions, and when it is impaired,
the risk of antisocial and violent behavior increases.

Our antisocial individuals did not differ from controls in whole-brain
volume, so the deficit was relatively specific to that critical prefrontal
cortical region. But perhaps the brain deficit is not causing antisocial
behavior. After all, antisocial individuals often abuse alcohol and
drugs, and this could account for the prefrontal gray matter reduction.
We therefore created a control group who did not have antisocial
personality disorder, but who did abuse drugs and alcohol. We then
compared the two groups. The result? The antisocial group had a 14
percent reduction in prefrontal gray volume compared with the drug-
abuse control group, a slightly bigger group difference than that
between normal controls and antisocials.

So drugs are not the cause of the structural brain deficit, but
questions still remain. Prefrontal structural deficits have been found in
other psychiatric disorders. We also know that those with antisocial
personality disorder have higher rates of other mental illnesses,
including schizotypal personality, narcissism, and depression.7 Could
the brain impairment have nothing to do with antisocial personality
disorder but instead be linked to a different clinical disorder that our
antisocials also happened to have?

To deal with this, we created a psychiatric control group that was not
antisocial but that was matched with the antisocial group on all the
clinical disorders that the antisocial group had. Yet again, we found
that the antisocial group had a 14 percent prefrontal volume reduction
compared with this psychiatric control group. Our findings cannot be
explained away by a psychiatric third factor.

Could the answer instead be family factors? In this case, we think
not. We controlled for a whole host of social risk factors for crime,



including social class, divorce, and child abuse, but found that the
prefrontal cortex–antisocial relationship held firm. And unlike the case
o f Herbert Weinstein, there were no visible lesions in our antisocial
subjects that could account for the volume reduction.

We are left with the possibility that this structural impairment has a
subtle early origin. For whatever reason—be it environmental or
genetic—the brain is not developing normally throughout infancy,
childhood, and adolescence. We’ll come back to this
“neurodevelopmental” idea later.

T h e MRI brain scan of Herbert Weinstein showed enormous
structural impairment that was very visible. But if you were to compare
the MRI scan of an antisocial individual with that of a normal person,
you would not see the 11 percent reduction in gray-matter volume. That
reduction corresponds to just half a millimeter in thickness of the thin
outer cortical ribbon that is colored green in Figure 5.1.8 The difference
is visually imperceptible not just to your eye but also to the eye of the
world’s best-trained neuroradiologist. Indeed, an expert
neuroradiologist would actually judge the brain scan of the antisocial
individual to be quite normal. And yet it’s not.

We know it’s not normal only because we are not making a clinical
judgment such as medical practitioners make who are looking for
visible tumors. We are not taking a brief, global look at this slice to
discern outright signs of pathology, as is common neuroradiological
practice. We are not looking for a big hole in our slice of bacon.
Instead, we are spending hours painstakingly computing the precise
volume of gray matter in the prefrontal cortex using brain-imaging
software. Doing that, we can identify small differences that have
important clinical significance. Herbert Weinstein is just the tallest tree
in a forest of brain-impaired offenders. Below such visibly striking
cases are a host of violent offenders with more subtle but equally
significant prefrontal impairments. Yet in clinical practice such sharks
will slip away entirely unnoticed.



Let’s face it, findings come and go. Our study was the first to
demonstrate a structural brain abnormality in any antisocial group. But
perhaps it was just a fluke. We therefore conducted a meta-analysis that
pooled together the findings of all anatomical brain-imaging studies
conducted on offender populations—twelve in all—and found that this
specific area of the brain is indeed structurally impaired in offenders.9
Since this meta-analysis, yet more studies have observed prefrontal
structural abnormalities in offenders.10 The findings are not a fluke.

To make better sense of what we found, and to understand more fully
the implications of this specific structural brain abnormality, we need
to take a quick trip to a neurologist’s clinic in Iowa. As it happens, it is
the clinic of the neurologist who consulted in the pretrial hearing of
Herbert Weinstein—Antonio Damasio.

I have briefly mentioned earlier how Damasio, then at the University
of Iowa and now at the University of Southern California, made truly
groundbreaking contributions to our knowledge of how the brain works.
A lot of this knowledge has come from the study of unfortunate
individuals who, for one reason or another, have suffered a head injury
resulting in brain damage. The silver lining to these clouds, from a
scientific standpoint, is that by taking together all the clinical patients
with damage to one specific brain region, and by comparing them to
patients with lesions in different areas, we can draw conclusions on the
critical functions of that brain region. Together with his equally
brilliant wife, Hanna Damasio, and other colleagues, Antonio has made
fascinating deductions from these patients about the functions of some
areas of the prefrontal cortex and related regions, including the
amygdala.

One group of patients had lesions localized to the ventral prefrontal
cortex, the lower region of frontal cortex. It includes the orbitofrontal
cortex, which sits right above your eyes, and the ventromedial
prefrontal cortex, which is in line with your nose. The patients showed
a striking pattern of cognitive, emotional, and behavioral features that



set them apart not just from normal controls, but also from patients
with lesions outside of this brain area.11

First, at an emotional level, while their electrodermal response
system is otherwise intact and responsive, patients with ventral
prefrontal damage do not give skin-conductance responses to socially
meaningful pictures such as disasters and mutilations. The ventral
prefrontal cortex is involved in coding social-emotional events. It
connects to the limbic system and other brain areas to generate
appropriate emotional responses within a social context, measured here
by a sweat response. Without that neural system in place, the individual
is emotionally blunted—and we saw earlier that psychopaths and those
with antisocial personality disorder are similarly emotionally blunted
and lacking in empathy.

Second, at a cognitive level, such neurological patients make bad
decisions. In a psychological test called the Iowa gambling task, which
was developed by the neurologist Antoine Bechara, subjects have to
sort cards into one of four piles. Depending on which pile they place
their card in they get monetary rewards or punishments. Unbeknownst
to the subject, the decks are loaded. If they pick decks A or B, they
might initially get large rewards, but eventually they are hit by even
larger losses. Decks C and D give smaller rewards but they also yield
much smaller punishments. Over the course of one hundred card plays,
normal subjects learn about halfway through to avoid the high-
reward/high-loss decks A and B. They instead persist in picking decks
C and D, which ultimately give them the best payoff. They show good
decision-making in the face of competing rewards and punishments.
Patients with ventral prefrontal lesions don’t. They instead keep
making bad decisions by picking the bad decks.12

Even more interesting is what normal individuals show in terms of
their sweat responses during the task. About halfway through the task
they become cognitively aware of which decks are bad, and which are
good. Just prior to that, when they are consciously unaware of the good



and bad decks, they contemplate picking from a bad deck. What
Antoine Bechara saw on the polygraph was a skin-conductance
response (a somatic marker), a bodily alarm bell warning them that
they were about to embark on a risky move. Subconsciously, their body
knows that bad news is just around the corner, and that they should hold
back on their response—but consciously their brain does not. Very soon
after this somatic alarm bell rings, normal individuals change their
strategy and switch to the good decks—and they become cognitively
aware of what’s going on. The ventromedial lesion patients? No alarm
bell. So they continue to pick cards from the bad decks.

It’s not surprising, then, that psychopaths make bad decisions and
mess up their own lives as well as those unfortunate enough to be
within their social circle. As we saw in chapter 4, the lack of
autonomic, emotional responsivity results in an inability to reason and
decide advantageously in risky situations. This in turn is very likely to
contribute to the impulsivity, rule-breaking, and reckless, irresponsible
behavior that make up four of the seven traits of antisocial personality
disorder. So we can understand how structural abnormalities to the
prefrontal cortex could later result in antisocial personality—they
could be the cause of the functional autonomic abnormalities we
documented in the last chapter.

The third striking characteristic of these patients, at a behavioral
level, is that they exhibit psychopathic-like behavior. A classic
example of this, which took place more than 150 years ago and
highlights the intricate link between brain and personality, is the case
o f Phineas Gage. It’s an unusual story that has been told before in
neuroscience circles, but it is well worth retelling here.

THE CURIOUS CASE OF PHINEAS GAGE

Gage was a well-respected, well-liked, industrious, and responsible
foreman working for the Great Western Railway. The fateful day was
September 13, 1848. He was organizing the destruction of a large



boulder lying in the path of the projected railway track. The work team
had chiseled a hole into the boulder for the gunpowder and sand. The
gunpowder was then poured into the hole. It was four-thirty in the
afternoon.13

The next step should have been an apprentice pouring sand on top of
the gunpowder. Gage was standing by with a metal tamping rod that
was three feet seven inches long and one and a quarter inches in
diameter. He was on the verge of using the rod to tamp down and
compress the sand on top of the gunpowder to potentiate the explosion.
At that critical moment, Gage was distracted by a conversation with his
co-workers. After a few seconds he turned back to the boulder,
believing that sand had been placed on top of the gunpowder. It had not.
He tamped down with the rod right on top of the exposed gunpowder.
The metal rod rubbed against the rock and created a spark that ignited
the gunpowder. It transformed the tamping rod into a lethal spear that
blasted its way right through the head of Phineas Gage.

Gage had been stooped over the hole as he tamped down with his
hand. The rod entered his lower left cheek and exited from the top-
middle part of his head, creating an open flap of bone on the top of his
skull. You can see this flap in Figure 5.2 and the bone-shattering
damage the rod created. The deadly missile flew through the air,
landing eighty feet away, while Gage was hurled to the ground.

Understandably, all the railway workers thought Gage was as dead as
a doornail. But after a couple of minutes he began to twitch and groan,
and they realized that he was still alive. They put him into an oxcart
and took him to the nearest town. He was carried upstairs into a hotel
room and a doctor was summoned. What was the treatment in the
nineteenth century when you had a tamping rod blown through your
brain? Rhubarb and castor oil.



Figure 5.2   Skull of Phineas Gage

You would not think Gage stood a snowball’s chance in hell of
surviving. But what a miraculous remedy rhubarb and castor oil turned
out to be! Gage lost his left eye, but in no less than three weeks, he was
out of bed and back on his feet. Within a month Gage was walking
around town creating a new life for himself. And it truly was a new life.
For in the words of his friends, acquaintances, and employers, he was
“no longer Gage”:

He is fitful, irreverent, indulging at times in the grossest profanity
(which was not previously his custom), manifesting but little
deference for his fellows, impatient of restraint or advice when it
conflicts with his desires, at times pertinaciously obstinate, yet
capricious and vacillating, devising many plans of future
operations, which are no sooner arranged than they are abandoned
in turn for others appearing more feasible. A child in his
intellectual capacity and manifestations, he has the animal
passions of a strong man. Previous to his injury, although
untrained in the schools, he possessed a well-balanced mind, and
was looked upon by those who knew him as a shrewd, smart
businessman, very energetic and persistent in executing all his



plans of operation. In this regard his mind was radically changed,
so decidedly that his friends and acquaintances said he was “no
longer Gage.”14

We see here, very clearly, that Gage had been transformed from a
well-controlled, well-respected railway worker into a pseudo-
psychopath—an individual with psychopathic traits. Like many patients
with frontal-lobe damage, he was impulsive, irresponsible, and was
reputed to have been sexually promiscuous and a drunkard.15 He was
fired by his employer because he was unreliable. He took on a series of
jobs and moved around, switching from one job to another. Eventually
he went on tour with the tamping rod and appeared in Barnum’s
American Museum in New York and other public shows (see Figure
5.3). Among his many jobs he worked at an inn in Hanover, New
Hampshire, in 1851, looking after horses. A spirited, risk-taking
adventurer, he even spent several years in Chile as a stagecoach driver
before traveling to California, where he worked on a series of farms
until his premature death on May 21, 1860, after a series of epileptic
seizures. Despite a most remarkable recovery from what should have
been a mortal wound, that tamping rod he carried with him for the
remainder of his life eventually got the better of him.

The case was such a remarkable one that medical doctors at the time
scoffed at the idea that anyone could survive such an injury, and viewed
it as a hoax. It could not possibly be true. While it was indeed a true
case, could it nevertheless be unique? Can accidental damage to the
prefrontal cortex really transform an otherwise normal, law-abiding
individual into a capricious, psychopathic–like, antisocial individual?



Figure 5.3   Phineas Gage at Barnum’s American Museum holding the tamping rod that destroyed his

prefrontal cortex

The answer can be found back in Antonio Damasio’s and others’
laboratories. A large body of evidence has now convincingly shown
that adults suffering head injuries that damage the prefrontal cortex—
especially the lower, ventral region—do indeed show disinhibited,
impulsive, antisocial behavior that does not conform to the norms of
society.16

But you could counter that adults have brains that are relatively
fixed. What about children, whose developing brains show much
greater plasticity? Does damage to the prefrontal cortex in youngsters
also lead to antisocial behavior? Overwhelmingly, studies of the
behavioral changes that follow head injuries in children find that
conduct disorder and externalizing behavior problems are common.17,
18 While some other children develop internalizing behavior problems
like anxiety and depression,19 there is little doubt overall that head
injuries in children predispose them to impulsive, dysregulated
behavior.20

But what if the damage to the prefrontal cortex occurs really early



during infancy? Surely there is enormous plasticity of the brain at this
developmental stage, allowing it to recover lost functions and to
resume normality. Clinical cases of such selective prefrontal damage
are rare, but they confirm that prefrontal lesions very early in life can
directly lead to antisocial and aggressive behavior. A study from
Damasio’s laboratory reported on two cases—one female, one male—
who suffered selective lesions to the prefrontal cortex in the first
sixteen months of life.21 Both showed early antisocial behavior that
progressed into delinquency in adolescence and criminal behavior in
adulthood, and included impulsive aggressive and nonaggressive forms
of antisocial behavior. Both also had autonomic deficits, poor decision-
making skills, and deficits on learning from feedback. Yet again we see
that triad of traits that Antoine Bechara and Antonio Damasio clearly
documented in those suffering prefrontal damage in adulthood—
psychopathic behavior, autonomic impairments, and reduced somatic
markers.

I know what you’re thinking. The clear limitation is that we are
dealing with only two cases—one case more than the one presented by
Phineas Gage. However, another laboratory reported on nine cases of
children who suffered frontal lesions in the first ten years of life.22 All
nine suffered behavioral problems after the injuries, with seven of the
nine developing conduct disorder. Even in the case of the remaining
two, they both exhibited either impulsive, labile behavior or
uncontrollable behavior.

These cases, when taken together, strongly suggest that damage to
the prefrontal cortex can directly lead to antisocial and aggressive
behavior. It’s an important point. Brain-imaging research showing that
murderers and those with antisocial personalities have prefrontal
abnormalities demonstrate that a relationship exists. But do prefrontal
structural and functional impairments cause crime and violence—or
does violence cause the brain impairment? Violent offenders get into
fights, and so can acquire “closed” head injuries: the skull is not broken



but there is internal damage to the brain. It’s certainly possible, yet
neurological case studies showing that prefrontal impairments in
infancy, adolescence, and adulthood are later followed by antisocial,
aggressive, and psychopathic-like behavior are telling. They provide
striking support for a causal explanation flowing from prefrontal
impairments to a disinhibited personality to violence.

DIGGING DEEPER INTO THE PREFRONTAL CORTEX

We have seen from MRI studies that antisocial individuals in the
community have structural brain impairments. We have also seen from
the clinic that patients with head injuries causing prefrontal structural
damage develop antisocial behavior and a loss of somatic markers,
resulting in poor decision-making and maladaptive social behavior. We
were therefore finding interesting similarities between our antisocial
temp workers and the neurological clinical cases of Antonio Damasio
and his colleagues. We were excited by these initial findings and
wanted to dig deeper into these parallel findings from community to
clinic. Two specific issues came to the fore.

First, the autonomic, emotional impairments in the head-injured
patients of Damasio and Bechara raised the question of whether or not
our antisocial temp workers also showed somatic marker impairments.
This was a hypothesis that we tested out. As you may recall from
chapter 4 we put our subjects through a stress task in which they had to
talk about their worst faults. As pointed out by Damasio, this is a very
appropriate task in the context of the somatic-marker hypothesis
because it elicits secondary emotions—embarrassment, shame, guilt—
that are the province of the ventral prefrontal cortex.23

We found that our antisocial, psychopathic subjects not only had a
significant volume reduction in prefrontal gray matter, but also showed
reduced skin conductance and heart-rate reactivity during the social
stressor task. Sure enough, they did lack somatic markers, just as
Damasio’s prefrontal patients did. Furthermore, when we divided our



antisocial group into those with particularly low prefrontal gray
volumes and those with near-normal volumes, we found that it was the
former group—those with the structural prefrontal impairment—who
particularly showed somatic-marker deficits.24 We were finding an
interesting convergence of somatic-marker impairments, prefrontal
structural deficits, and antisocial behavior that bore a striking
resemblance to the findings on Damasio and Bechara’s patients.

The second issue concerned the localization of the structural
impairment. Where exactly within the prefrontal cortex did our
antisocial, psychopathic individuals have reduced gray-matter volume?
Damasio had written an editorial on our original findings, posing the
question of whether in future work the deficit may be localized in
orbital and medial sectors of the prefrontal cortex.25 Recall that the
tamping rod entered underneath Phineas Gage’s eye and traveled
straight up his prefrontal cortex. Hanna Damasio had demonstrated
from her careful and rigorous reconstruction of the tamping-rod
accident that the damage to Gage’s brain was localized to the ventral
and orbitofrontal part—the lower region—and also the medial or
middle part of the prefrontal cortex.26 What would we find if we made
a more detailed analysis of the precise location of the prefrontal
volume reduction in our antisocials?

Dividing up the sectors of the prefrontal cortex involved much more
complex sulcal landmark identification and tracing of slices; it took us
literally years to complete, but eventually we got there. You can see in
Figure 5.4, in the color-plate section, what we did. You are looking
head-on at one of our antisocial subjects, and we are taking a slice
through the frontal cortex. From top to bottom, moving from twelve
o’clock to six o’clock, these regions consist of the superior frontal
gyrus, middle frontal gyrus, inferior frontal gyrus, orbitofrontal gyrus,
and the ventromedial area.27 In which sector did we see a significant
volume reduction in those with antisocial personality disorder?

Three of the five sectors turned up trumps. As Antonio Damasio



would have predicted, antisocial individuals showed a 9 percent
bilateral reduction in the orbitofrontal gyrus, together with a 16 percent
reduction in the volume of the right ventromedial prefrontal cortex. It
is structural impairment to the ventral region of the prefrontal cortex
that seems to be particularly implicated in antisocial, psychopathic
behavior—the same brain region devastated by the tamping rod on that
fateful day for Phineas Gage in 1848.

The third sector provided us with a different but complementary
perspective to consider. Our antisocial subjects had a 20 percent
volume reduction in the right middle frontal gyrus. In chapter 4 we
discussed how neuropsychological research had demonstrated poorer
“executive functioning” in antisocial and psychopathic individuals—
reduced ability to plan ahead, regulate behavior, and make appropriate
decisions. The brain areas classically associated with these executive
functions lie in the dorsolateral prefrontal cortex. “Dorso” refers to top
and “lateral” refers to side—so “dorsolateral” is the upper, side part of
the prefrontal cortex. If you look at Figure 5.4, that’s exactly where the
middle frontal gyrus is located. And if we look further into the
functioning of this brain area, impairment in antisocial offenders
makes quite a lot of sense.

Let us consider some of the normal functions of the middle frontal
region that have been gleaned from functional-imaging and brain-
lesion studies—functions that could well be impaired in offenders.
First, the middle frontal gyrus, which makes up Brodmann areas 9, 10,
and 46, is part of the neural circuitry that subserves fear conditioning.28

We saw earlier that criminals and psychopaths have poor fear
conditioning. Second, it plays a role in inhibiting behavioral
responses,29 and we know that offenders frequently show disinhibited,
impulsive behavior.30 The middle frontal gyrus is also involved in
moral decision-making,31 and offenders have impaired moral judgment
and break moral boundaries.32 It is further involved in choosing
delayed rewards as opposed to immediate rewards,33 and it is well



documented that offenders are less able to delay gratification.34, 35 It is
activated by empathy to pain stimuli,36 and antisocial individuals lack
empathy.37 This prefrontal subregion is also activated when we look
inward and evaluate our own thoughts and feelings.38 Offenders are
characterized by a lack of insight into the harm they perpetrate on
people around them.39

Clearly the middle frontal gyrus, which is significantly compromised
in those with antisocial personality disorder, is heavily involved in
cognitive, affective, and behavioral characteristics that antisocial
individuals are deficient in. These deficiencies in turn contribute to
their antisocial tendencies. We can complete the circle from brain
structure to functional deficiencies to antisociality.

In a similar vein, there is more to the ventral region of the prefrontal
cortex than effective decision-making. We know that it is involved in
controlling and correcting punishment-related behavior,40 and in what
neuropsychologists call “r e s pons e perseveration.”41 And yes,
recidivistic offenders are revolving-door guests in prisons. They seem
unable to learn from their mistakes. They keep on making the same
behavioral responses that resulted before in punishment and prison—
what psychologists call perseveration.42 Fear conditioning is another
process governed by the ventral prefrontal cortex, and we have seen
that offenders have deficits in this area.43 The ventral area has also
been implicated in compassion and care for others,44 as well as
sensitivity to others’ emotional states.45 Let’s face it, we all know that
criminals and psychopaths are not the most caring people in the
world.46 As with the middle frontal gyrus, insight47 and behavioral
disinhibition48 are also subserved by this ventromedial region.
Offenders are disinhibited and psychopaths lack self-insight.
Interestingly, the ventral prefrontal cortex also helps to reduce negative
emotions during parent-child interactions,49 and offenders were likely
as children to have thrown temper-tantrums with their parents. Emotion
regulation is another ventral prefrontal function,50 and emotional



dysregulation characterizes impulsively aggressive individuals.51

Taking both dorsal and ventral structures together, there are quite
compelling reasons to believe that structural impairments to these
regions can give rise to a constellation of social, cognitive, and
emotional risk factors that predispose someone to antisocial behavior
and an antisocial personality. The fact that both ventral and middle
frontal brain regions contribute to some of the same functional risk
factors for antisocial behavior—poor fear conditioning, lack of insight,
disinhibition—highlights the salience of these well-replicated
neurocognitive risk factors. It also tells us that an outcome of antisocial
behavior may be especially likely when both of these regions are
structurally compromised.

So far we have dug deeper into the prefrontal cortex and discovered
that the ventral and middle frontal gyrus are the key culprits when it
comes to crime. But these brain areas are guilty not only of their crimes
as charged. Our next level of probing of the prefrontal cortex will
implicate these same subregions in a different but equally fundamental
societal question—why are men more violent than women?

MALE BRAINS—CRIMINAL MINDS

There’s no escaping the fact. Men are meaner than women. But why?
Sex differences in crime and violence have traditionally been put down
to sex differences in socialization. If you have a little girl, you give her
a doll to look after. If you have a little boy, you give him a toy gun to
shoot other kids with. We socialize boys and girls differently, and
that’s why boys bully more than girls. It’s seemingly that simple. But
have the social scientists really got it right?

An answer can be found by exploring the geography of the prefrontal
cortex. What I never told you about in our temp study is that we started
off testing women as well as men. But we soon gave up trying to recruit
female felons. You women out there are the wonderful angels that



make the world go round. It’s we men that maketh mayhem. We had
recruited just seventeen women in our sample and we were finding that
they were not giving us a lot in terms of crime and violence. Plus, our
money for the study was tight. So when the going got tough, we
dumped the dames and recruited the tough guys. That was a mistake in
retrospect, but we still had just enough women in our sample to test a
controversial counterhypothesis to differential socialization as a cause
of sex differences in crime. Could it be that there are fundamental brain
differences between men and women that explain why men commit
more crime?

We compared men with women on prefrontal brain volumes. Men
had a 12.6 percent volume reduction in the orbitofrontal gray compared
with women.52 That’s the underneath part of the prefrontal cortex. Men
with reduced ventral gray were more antisocial than men with normal
ventral gray volumes. We’ve seen that already, but what was new in our
analyses was that women with reduced ventral gray volumes were more
antisocial than women with normal gray volumes. We get the same
brain effect in antisocial women that we find in antisocial men. Hold
these findings in your prefrontal cortex’s working memory for a
minute.

Men, of course, were found to be more antisocial and criminal than
women, replicating a worldwide finding. No big deal. But what if we
look again at this sex difference in crime, this time controlling for the
sex difference in ventral gray volume? If we make men and women
statistically the same in terms of their ventral volume, we cut the sex
difference in crime by 77 percent.53 So more than half of the reason
men and women differ in crime seems to be because their brains are
physically different.

I’m not saying that all the difference in crime between men and
women can be put down to the brain. And I’m certainly not saying that
we should ignore differences in socialization and other social and
parenting influences. But what I am arguing is that there are



fundamental neurobiological differences between men and women that
can help explain the gender difference in crime. It’s also striking that
we find sex differences in the very same frontal sectors that are linked
to antisocial behavior—men and women did not differ in prefrontal
sectors that are not related to crime.

These findings do not come out of the blue. Sex differences in
prefrontal gray have been documented in several other MRI studies.
One imaging study found a 16.7 percent reduction in orbitofrontal
volumes in men compared with women.54 Three other studies have
found this same sex difference,55 including one large study of 465
normal adults.56 Men have also been reported to show lower activation
of the orbitofrontal cortex compared with women when performing a
wide variety of cognitive and emotional tasks, including verbal
fluency,57 working memory,58 processing threat stimuli,59 and working
memory during a negative emotional context.60 Men simply have
different brains from women, and it’s pointless to cover up and ignore
these fundamental sex differences.

THREE CHORDS OF CAUTION

The position so far looks like this: We’ve seen that offenders have
structural impairment to the prefrontal cortex. We’ve also seen that
they have poor functioning of this same brain region. We documented
in a meta-analysis of forty-three brain-imaging studies of offenders
involving 1,262 subjects that these structural and functional prefrontal
deficits are replicable findings.61 The structural prefrontal impairment
partly explains the sex difference in crime. It’s hard to escape from the
conclusion that impairment to this brain region—through either
environmental or genetic causes or both—predisposes some to an
antisocial, disinhibited, impulsive lifestyle.

But before moving on, let’s underscore an important fact: no
proposed cause of offending—whether it be social or neurobiological—
inevitably results in crime and violence. While the dramatic case of



Phineas Gage from Vermont in 1848 originally set up the prefrontal
dysfunction theory of psychopathic and antisocial behavior, three more
clinical cases strike a chord of caution lest we take this theory too far.

THE SPANISH PHINEAS GAGE

The first is the remarkable case of an individual known as the Spanish
Phineas Gage—referred to here as SPG—a twenty-one-year-old
university student living in Barcelona. It was 1937, the Spanish Civil
War was raging, and nobody was safe. One fateful day he found himself
upstairs in a house being pursued by the opposition in this civil
struggle. Almost cornered, he threw open the window, climbed out onto
the windowsill, and made a bold attempt to escape by shinnying down
the drainpipe on the outside wall.

Unfortunately for SPG, the pipe was old, and it broke away from the
wall. SPG clung on to it for dear life, falling down onto a spiked metal
gate. His head was impaled on the gate, with a spiked point entering the
left side of his forehead, injuring his left eyeball, and coming out
through the right side of his forehead. It selectively damaged his
prefrontal cortex, just as the metal tamping rod had blasted a discrete
hole through Phineas Gage’s brain.

People came to the rescue. They were able to cut through the bar,
with SPG conscious all the time throughout the ordeal. He even helped
his rescuers to get him off the gate. As with Gage they quickly got him
to medical care, delivering him to the Hospital de la Santa Creu i Sant
Pau in Barcelona.62 The damage to his prefrontal cortex was quite
extensive, and, just like Gage, he lost vision in his left eye. Again like
Gage he survived the horrific accident, and it was not long before he
was back on his feet, creating a new life for himself. And yet again it
truly was a new life. Just like Gage, he was impatient, restless,
impulsive, and would move from one thing to another, unable to
properly finish any single task.



Yet here the striking parallel ends between the American and the
Spanish Phineas Gages. Despite having the usual executive dysfunction
that one expects from such a head injury, and despite his impulsivity,
SPG did not develop the antisocial, psychopathic personality that
characterized Gage. Why not?

The answer once again lies at least in part in the environment. At the
time of the accident, he was engaged to his childhood sweetheart. As
they once said in Rome, amore vincit omnia—love conquers all. And
over in Barcelona love helped conquer the antisocial sequelae that we
might normally have expected from this dreadful prefrontal damage.
SPG’s sweetheart stood by him, and three years after the horrific
accident, they were married. Unlike Gage, SPG had spousal support,
and his support system did not end there. For the rest of his life he was
able to hold down a steady job in one location, unlike Gage, who drifted
around for a significant period of his life.

How could this be possible, you may say. You are by now becoming
an adroit neuropsychologist, and you know that prefrontal damage
invariably leads to the inability to sustain attention, to complete a task,
to shift strategies in tackling problems, and to plan ahead. This was
indeed true of SPG, who showed significant impairments on frontal-
lobe executive tasks. But the environment is again the answer. His
parents were wealthy and owned a family firm where SPG was
employed for the rest of his life. His poor executive functioning meant
that he was never a particularly good worker. He could do only basic
manual tasks and always had to be closely supervised and checked. Yet
a job it was, and with it came security and occupational functioning.

Lady Luck was not finished with SPG. He not only had a devoted
wife and caring, affluent parents to support him, but he also went on to
have two loving children who were destined to play a role in his
psychosocial rehabilitation. In the words of his daughter:

As a child, I realized that my father was a “protected” person.
When I was young I soon saw what the “problem” was, although I



had always suspected it. At 17, I became part of this protection,
and I still am.63

SPG could hold his broken head high throughout his life. He was
always able to bring home the bacon after his hard day’s work. He had
occupational functioning. He had family functioning. He had love in his
life from all quarters. As many of you likely know if you reflect on
episodes in your own lives, love truly can overcome enormous
adversity. For me this case highlights the critical importance of
psychosocial protective factors that can guard against a life of crime in
the face of horrendous prefrontal damage.

As with Gage, we see in SPG a man who was not antisocial before
the accident that caused the prefrontal damage. Let’s now turn to our
second chord of caution, but here our case was antisocial before the
head injury.

THE RUSSIAN-ROULETTE URCHIN FROM UTAH

This second case study dates from approximately 2000 and concerns a
thirteen-year-old-boy from Utah who by all accounts was a bit of a
Johnny-gone-rotten.64 For most of his short life, he had been rotten to
the core, with a well-documented history of conduct disorder, risk-
taking, hyperactivity, and attention-deficit disorder. Sadly, his parents
had long since lost their parental rights, and he lived in a foster home.
He was a bad kid, but bear in mind that genes and an early negative
home environment likely worked against him to make him what he
was.

One day the lonely lad was playing Russian roulette by himself with
a .22-caliber pistol. After all, despite the natural beauty of the state,
what else is there for a hyperactive, stimulation-seeking, conduct-
disordered boy to do in Utah? With the pistol perched underneath his
chin and the barrel pointing straight up, he pulled the trigger. The
loaded chamber turned, the wheel of fortune spun, and the pistol went



off. He succeeded in punching a hole right through his prefrontal
cortex.

Again our case was rushed to the hospital. Yet again he miraculously
survived his deadly game. The CT scan taken soon after he arrived at
the hospital showed that the bullet had punched a neat hole through his
brain, selectively damaging the very middle part of his prefrontal
cortex in much the same way that Phineas Gage’s medial prefrontal
cortex was damaged by the tamping rod. If he had wanted to selectively
take out this very midline part of the medial prefrontal cortex, frankly,
the poor youngster could not have done a better job.

The really unusual aspect of this case is, well, nothing. I mean,
nothing really unusual happened afterward. Despite losing at Russian
roulette, the boy did not have such a bad ending. His social workers,
foster parents, psychologist, and all legal authorities who had been
managing his case agreed that he was completely unchanged by the
brain damage. He was the same unruly, conduct-disordered urchin that
he always had been. But he was not worse. He did not even show any
additional cognitive deficits.

As the Americans say, “What gives?” The neuropsychologist Erin
Bigler, who reported this case, reasoned that the young teenager had
succeeded in knocking out only the piece of his medial prefrontal
cortex that was already dysfunctional, the part that had been causing
the conduct disorder in the first place. This second case study
highlights a truism—that prefrontal damage does not by any means
always result in behavioral change in the antisocial direction,
particularly if, unlike the American and Spanish Phineas Gage cases,
the individual was not normal to begin with.

THE PHILADELPHIA CROSSBOW MAN

Our third case takes this principle to another level. It underscores the
point that there can be marked differences in outcome when prefrontal



damage strikes. It is yet another Gage-like accident, and, as with the
Utah Russian-roulette case, we are dealing with an individual with a
deeply entrenched preexisting antisocial condition. But on this occasion
there is an astonishing change in behavior after the accident.

This chord of caution deals with a thirty-three-year-old man from
Philadelphia who had a history replete with antisocial and aggressive
behavior throughout his life—a life-course persistent offender who was
pathologically aggressive. He was also depressed. In fact, he was very
depressed. He decided to end his life—but in an unusual way. He took a
crossbow and—in a manner remarkably reminiscent of the Russian-
roulette case—he placed the bow underneath his chin, with the arrow
bolt pointing straight up, and he released the trigger.

Like a tamping rod, the bolt shot right up into his prefrontal cortex,
and as was the case with the Spanish Phineas Gage, the deadly
projectile lodged firmly in his brain. Like the other victims we have
witnessed, he was rapidly rushed to medical care. Yet again it’s a
strange survival story. This unhappy and deeply troubled man was
taken to my university hospital—the Hospital of the University of
Pennsylvania—to have the bolt extracted from his brain. It selectively
damaged the medial prefrontal cortex, just as it had been with Gage and
our Russian-roulette case. The missiles in all three cases had
essentially the same trajectory, entering from the lower part of the head
and exiting from the top of the front part of the skull.

There was a new twist in this case. As with Gage, the Philadelphian
Crossbow Man was radically changed by the prefrontal damage—but in
the opposite direction. Gage had been transformed from a normal man
into a psychopathic-like individual. The Philadelphia Crossbow Man
was instead transformed from an aggressive, irritable, emotionally
labile antisocial into a quiet, docile, and content man.

The pathological aggression was eradicated overnight. The
depression disappeared in a jiffy. It was a miracle cure. Indeed, the
only neuropsychiatric symptom that resulted from the damage to a man



who had been seriously depressed was that, in the words of his
clinician, he became “inappropriately cheerful.”65 He simply cheered
up.

This third case study again reveals the complexity of the relationship
between brain and behavior, and highlights the striking differences in
outcome that can occur as a function of damage to the prefrontal
cortex. In the crossbow case, the fact that this disturbed and depressed
individual became jolly after the accident is not entirely surprising.
Puerile jocularity is one neurological symptom of damage to the
prefrontal cortex, and this is what we see here. Indeed, puerile
jocularity also characterized the Spanish Phineas Gage. Apparently, he
spent a lot of time telling the same old lame jokes and being overly
cheerful.66 So when at your next work party you meet that disinhibited,
loquacious extravert who tells bad jokes and laughs at them like there
is no tomorrow, make a neurological note to yourself and suspect either
a spiked bar, a crossbow bolt—or perhaps just plain old frontal-lobe
dysfunction.

Clearly we must be cautious with our prefrontal cortical explanation
of crime. Prefrontal damage doesn’t always produce antisocial
behavior. But let us not forget that overall there is a link between
prefrontal structure and violence based on MRI and neurological
studies, so we have to be equally cautious not to discount the
hypothesis that prefrontal brain damage causes violence.

Let’s take this idea a step further from a developmental standpoint.
Neurological studies have shown us that brain damage in childhood and
adulthood can raise the odds of violence. Now we’ll use structural MRI
to delineate more precisely that moment in time when something goes
badly amiss in brain development—and here we must go back even
beyond birth.

BORN TO BOX?



We saw in the Introduction that Cesare Lombroso was fascinated with
the idea of a physical brain difference that marked out the born
criminal. While no criminal is really “born bad,” I believe there is a
“neurodevelopmental” brain abnormality in some offenders—a brain
that does not grow in quite the way it should.

One indication of brain maldevelopment very early on is a
neurological condition called cavum septum pellucidum. Normally
everyone has two leaflets of gray and white matter fused together
called the “septum pellucidum” that separate the lateral ventricles—
fluid-filled spaces in the middle of the brain. You can see that black
space in the normal brain in the left image of Figure 5.5, together with
the white septum pellucidum line that divides the black ventricles.
During fetal development there is in addition a smaller fluid-filled,
cave-like gap—or “cavum”—right in between these two leaflets. You
can see this black gap separating the two white leaflets of the septum
pellucidum in the brain depicted in the right image of Figure 5.5. As
the brain rapidly grows during the second trimester of pregnancy, the
growth of your limbic and midline structures—the hippocampus,
amygdala, septum, and corpus callosum—effectively press the two
leaflets together until they fuse. This fusion is completed between three
and six months after you are born.67 But when limbic structures do not
develop normally, the cavum between the two leaflets remains—hence
the term cavum septum pellucidum.

When we scanned the brains of our subjects from the temp agencies,
we found that nineteen of them had cavum septum pellucidum—just
like the one shown in the right image of Figure 5.5. We called these the
cavum group—those with a visible marker of very early brain
maldevelopment. We compared them to individuals with normal
brains. Those with cavum septum pellucidum had significantly higher
scores on measures of both psychopathy and antisocial personality
disorder compared with controls. They also had more charges and
convictions for criminal offenses.68



Figure 5.5

This research design is the “biological high risk” design. You don’t
see it too often. We are taking those with the neurobiological
abnormality and comparing them with those without the abnormality.
But we can also slice this particular pie another way. Let’s instead start
off by taking those with psychopathy, and compare them to non-
antisocial controls on the degree to which they have cavum septum
pellucidum. Fusion of the septi pellucidi from back to front during fetal
development is partly on a continuum. It’s a bit like when you zip up
your jeans—the zip might not close all the way and there is a gap left.
So we can measure the extent to which the septum pellucidum is
“zipped up,” so to speak.

What we find is that psychopaths have a greater degree of
incomplete closure of the septum pellucidum, reflecting some amount
of disruption to brain development. But it’s not just psychopathy. This
is also true of those with antisocial personality disorder as well as those
with criminal charges and convictions. It cuts across the whole
spectrum of antisocial behaviors.

We see here in the classic clinical design—where we compare those
with and without a clinical disorder—a convergence of findings that
match those from the biological high-risk design. Different research
designs converge on the same conclusion—there is an early
neurodevelopmental basis to crime occurring even before the child is
born. The evidence for a neurodevelopmental basis to criminal and



psychopathic behavior is mounting.69 As much as traditional
criminologists and sociologists would hate to admit it, Lombroso was
partly right.

We don’t know what specific factors can account for the limbic
maldevelopment that gives rise to cavum septum pellucidum. We do
know, however, that maternal alcohol abuse during pregnancy plays a
role.70 So while talk of a neurodevelopment abnormality sounds like
genetic destiny, environmental influences like maternal alcohol abuse
may be just as important.

There is an interesting twist to the link between cavum septum
pellucidum and crime. In our study we found that brain
maldevelopment was especially linked to features of antisocial
personality related to lifelong antisocial behavior—things like a
reckless disregarded for self and others, lack of remorse, and
aggression. Interestingly, boxers are more likely to have cavum septum
pellucidum than controls. Is that because the brain damage is caused by
being biffed about in the boxing ring rather than the other way around?

Researchers think not, and instead have touted the provocative idea
that those with cavum septum pellucidum are “born to box.”71 Their
idea is that cavum septum pellucidum nudges the individual into
developing an aggressive personality. Those with aggressive tendencies
are more likely to take up boxing, making good use of their natural
aggression. But could trauma and head injury in our temp workers
result in cavum septum pellucidum? We controlled for these factors, as
well as many psychiatric confounds, and results remained unchanged.
Cavum septum pellucidum by itself predisposes people to antisocial,
psychopathic, and aggressive behavior.

For some, therefore, it’s an early neurodevelopment disorder that
puts their limbic system out of kilter and places them on a path to
crime. Add in a degree of frontal-lobe dysfunction, and they lose full
control of their basic instincts—whether it’s sex or aggression or both.



FEARLESS ALMONDS

It’s worth repeating that the complexity of the brain matches the
complexity of the causes of crime. When we learn more about our
neurobiology in forthcoming decades, we’ll see that multiple brain
systems are complicit. We have dug down from the surface of the
prefrontal cortex into the very deepest chasms of the brain—the cavum
septum pellucidum. To mine more knowledge on violence, let’s now
move away from the very center of the brain into that dysfunctional
limbic system that seems not to be developing properly in psychopaths.
The key culprit dwelling in this neural neighborhood? We think it’s the
amygdala.

The amygdala is an almond-shaped structure lying in a deep cortical
fold inside the brain—an area called the medial surface of the temporal
lobe. There is one in each hemisphere of the brain, about three-quarters
of the way down from the top of the brain depicted in Figure 5.6. This
part of the brain is critically involved in the generation of emotion. No
brain area is more important in the minds of neuroscientists for
emotion than the amygdala. Recall that one of the striking features of
the psychopath is a lack of affect and emotional depth. Juxtapose this
obvious clinical observation with the equally obvious role of the
amygdala in the generation of fear, and you come up with a
surprisingly simple hypothesis—that the amygdala is structurally
abnormal in psychopaths.



Figure 5.6   Coronal slice of the brain showing the left and right amygdala toward the base of the brain

Despite its seeming simplicity, nobody had ever tested this
hypothesis until my team and I scanned psychopaths and conducted a
fine-grained analysis of their left and right amygdalae. In collaboration
with our colleagues Art Toga and Katherine Narr at UCLA, we used
state-of-the-art mapping techniques to assess the morphology of this
brain area in both psychopaths and controls. Art Toga and his
laboratory had developed the ability to map group differences on a
pixel-by-pixel basis throughout the amygdala. Almost all functional-
imaging research findings talk about the amygdala as a unitary
structure—largely because the activation patterns seen are quite broad
and not localized to any specific subregion. But my astute graduate
student from Taiwan, Yaling Yang, reasoned that the amygdala is in
reality made up of thirteen different substructures or nuclei, each with
different functions. Is the amygdala deformed in psychopaths? And if
so, which specific nuclei within the amygdala are compromised?

Yang found that both the right and left amygdalae are impaired in
psychopaths—although the deficits are greatest on the right. Overall,
there was an 18 percent reduction in the volume of the amygdala in
psychopaths.72 But what specific subareas of the amygdala are



structurally compromised? Yang brilliantly mapped out the
corresponding amygdala nuclei. Three of the thirteen nuclei were found
to be particularly deformed in psychopaths—the central, basolateral,
a n d cortical nuclei. The specific areas of the amygdala that were
deformed in psychopaths are darkly shaded in Figure 5.6. What do
these three subregions of the amygdala do?

The central nucleus is strongly involved in the control of autonomic
nervous system functions and is also involved in attention and
vigilance.73 Not surprisingly, it plays a particularly important role in
classical conditioning, and we saw earlier that fear conditioning is the
key to conscience, with psychopaths and criminals having fear-
conditioning deficits as well as attentional deficits. The basolateral
nucleus is important in avoidance learning—learning not to do things
that result in punishment.74 In this respect, recidivistic offenders just
cannot learn when to give up on criminal behaviors that get them
punished with imprisonment. The cortical nucleus has been shown to be
involved in positive parenting behaviors, and we know what lousy
parents psychopaths make. Sum up the functions of the three nuclei of
the amygdala that are structurally impaired, and it’s not too surprising
that psychopaths are functionally compromised in areas important for
prosocial behavior.

We think that these structural impairments to the amygdala are
likely to be a product of fetal neural maldevelopment. That is, we
suspect that something is going very wrong with how this brain
structure develops throughout early life in psychopaths. It could be the
type of early “health insults” that we will discuss later—like nicotine
and alcohol exposure—or some other teratogen that interferes with
normal limbic development just as we have seen in cavum septum
pellucidum. So it could have an environmental cause.

But it could also be genetic. Unlike the ventral prefrontal cortex and
the frontal pole (the very front of the brain), which are quite susceptible
to damage resulting from environmental head injuries, the amygdala,



with its location deep in the brain, is not generally affected by
environmental insults. We simply cannot ignore the possible role of
genes in the structural deformations that we observe in psychopaths.

Could the cause of the amygdala deformations be crime and
psychopathy itself? Could being cold, callous, and unemotional
somehow shrink the amygdala? After all, brain imaging in adults is
correlational and does not demonstrate causality. What would help us
here are longitudinal brain-imaging studies scanning young children
early in life and following them up into adulthood to find out if the
amygdala impairment precedes the onset of antisocial behavior in late
childhood.

Don’t hold your breath. These studies have not been conducted.
Young children don’t sit still in scanners, and it will be a long time
before imaging studies of tiny tots are able to demonstrate whether an
abnormal amygdala predicts adult violence and crime. Yet the
amygdala analysis in adult psychopaths sets the stage for the idea that
amygdala impairments predispose people to later antisocial and
psychopathic behaviors—and not the other way around.

P o o r fear conditioning is a solid marker for poor amygdala
functioning. As we saw in chapter 4, poor fear conditioning as early as
age three predisposes someone to crime twenty years later. Yu Gao
strikingly demonstrated a link between amygdala functioning in early
childhood and adult crime. Causation still cannot be claimed, but the
temporal ordering of this relationship has been teased out. Poor
conditioning precedes crime by a long chalk. It’s about as good as it
gets to demonstrating causality, and Yu Gao’s results suggested that
Yaling Yang’s finding of structural amygdala deformations in
psychopaths is quite likely a causal predisposition to callous, cold-
hearted conduct. Students from China and Taiwan had teamed up to
wage war on violence and make new scientific inroads into
understanding the brain basis to crime.



PATROLLING SEA HORSES

Moving from the frontal control region of the brain to the deeper
limbic emotional areas, we are seeing signs that something is
fundamentally wrong with the brain’s anatomy in offenders. Their
anatomical anomalies are not restricted to these brain regions. If we
move just a bit further behind the amygdala, we come to the
hippocampus, a critical region shaped like a sea horse that’s involved
in a variety of functions ranging from memory to spatial ability. Here
too we find a structural abnormality in psychopaths, but of an unusual
kind.

We saw earlier how hippocampal functioning was impaired in
offenders. That functional abnormality is likely caused by structural
abnormalities that have been observed in a wide number of studies. In
one group of psychopaths that we studied we found that the right
hippocampus was significantly bigger than the left.75 This structural
asymmetry is true in normal people too, but it is much stronger in
psychopaths. Interestingly, we found this very same asymmetry in our
sample of murderers, this time in terms of function.76

What causes this abnormality is not known for certain, although
there are some interesting clues. If rat pups are moved around early in
life into different “homes,” they develop an exaggerated hippocampal
asymmetry: the right hippocampus grows to be bigger than the left.77

We found in our interviews with psychopaths that they had been
bounced around from home to home much more often than controls in
their first eleven years of life—more than seven different homes in
psychopaths compared with three in controls.

Another factor is fetal alcohol exposure. When the brains of children
suffering from fetal alcohol syndrome are scanned, it is found that the
right-greater-than-left hippocampal volume that is found in normal
controls is exaggerated by 80 percent.78 If you have read casebooks on
killers, these two clues will be familiar to you. The early lives of
violent offenders are invariably characterized by broken homes,



substance-abusing and neglectful mothers, and instability. These
factors taken together could be the environmental cause of the
hippocampal abnormality we see in psychopaths.

Other researchers have similarly observed overall smaller
hippocampal volumes in violent alcoholics.79 In psychopaths,
structural depressions have been found in areas of the hippocampus that
play a role in autonomic responses and fear conditioning,80 while we
have similarly observed volume reductions in the hippocampus in
murderers from China.81

What does the hippocampus do apart from helping you remember
your boyfriend’s birthday and how to get to Walmart from the freeway
exit? The hippocampus patrols the dangerous waters of emotion. For
one thing, it is critically important in associating a specific place with
punishment—something that helps fear conditioning.82 Just think back
to where you were when a bad thing happened—that’s your
hippocampus helping you remember. So, like the amygdala, it plays a
key role in fear conditioning and other forms of learning that partly
constitute our conscience—the guardian angel of behavior. Criminals
have clear deficits in these areas. The hippocampus is also a key
structure in the limbic circuit that regulates emotional behavior.83

F r o m animal research we know that the hippocampus regulates
aggression through projections to the midbrain periaqueductal gray and
the perifornical lateral hypothalamus. These are deep subcortical
structures that are highly important in regulating both defensive and
reactive aggression as well as predatory attack.84 For example, rats
with hippocampal lesions at birth show increased aggressive behavior
in adulthood.85 These hippocampal abnormalities could be linked to the
cavum septum pellucidum abnormality we just discussed, because the
septum pellucidum forms part of the septo-hippocampal system, a
brain circuit that researcher Joe Newman has argued plays a role in
psychopathy.86

The hippocampus and amygdala are located in the inner side of your



temporal cortex. But that’s not right in the middle of your brain. What
is in the middle is the corpus callosum—a colossal body of over 200
million nerve fibers that connect your two cerebral hemispheres. These
fibers—the corona radiata—radiate out from the very center of your
brain to the outer areas of your cerebral hemispheres, interconnecting
many different brain regions. We measured the volume of the corpus
callosum and its corona radiata and found that this volume is much
bigger in psychopaths with antisocial personality disorder. It was also
longer. And thinner too. A long, thin body of white matter. It’s as if
there is too much connectivity in the brains of psychopaths—too much
cross talk between the two hemispheres.

What do we make of this? Although we often think of psychopaths as
antisocial villains with a lot of negative characteristics, they’re actually
a lot of fun. They have a lot of positive features, especially on the
surface. In particular, many psychopaths have the gift of gab. They are
very glib, very charming, very good con artists who can convince you
of almost anything. Robert Hare—regarded by many as one of the
world’s leading researchers on psychopathy—has demonstrated, using
something called the dichotic listening task,87 that psychopaths are less
“lateralized” for language.88 We found the same thing in juvenile
psychopaths.89 What does this mean? In many of us, the left
hemisphere is largely responsible for language processing—language is
strongly lateralized to the left hemisphere. But in psychopaths it’s more
of a mix of both left and right hemispheres. This might be why they
seem to be so adept in their verbal skills. They have two hemispheres—
not one—that they can utilize for language processing. This in turn
could be due to a larger, better communicating corpus callosum.

We have to remember that psychopaths are a special group of
criminal offenders and that we cannot say the same thing about run-of-
the-mill violent offenders. But whichever way you look at it,
psychopaths appear to be literally “wired” differently from the rest of
us.



GETTING THE GOODS

We have moved anatomically from the surface of the brain—the cortex
—into the deeper brain regions—the subcortex. Now let’s continue our
subterranean tour to another deep-brain region—the striatum. In
evolutionary terms, this is an old brain structure involved in one basic
function common across all species—reward-seeking behavior. For a
long time in our laboratory we have felt that psychopathic individuals
may be characterized by an oversensitivity to rewards. When there is a
chance of getting the goods, they seem to go all out—even at the risk of
negative consequences.

The first new study I conducted when I moved from Nottingham to
Los Angeles sought to test out this idea.90 I was an assistant professor.
As for all assistant professors when I started out, academic life was not
that easy. I was involved in studies in England and Mauritius, but the
expectation was that you should also be setting up your own laboratory
and conducting work independent from other investigators in order to
establish your independence. You have to show that you have what it
takes to go it alone.

Easier said than done. I felt lost in L.A. I didn’t have a penny for
research funds, so whatever research I did would have to be done on the
cheap. One piece of luck was that I had two students who wanted to
work with me during their summer alongside with Mary O’Brien, a
senior professor’s graduate student who was interested in child
antisocial behavior.

The next bit of luck was that there were a bunch of juvenile
delinquents living just down the road from me in the Eagle Rock
neighborhood of Los Angeles. I got permission from the Superior Court
of California to work with them. They lived in a home as an alternative
to being sentenced to a closed institution, and for these teenage boys
participating in experiments with young female undergraduates from
USC was not unappealing. Forty out of the forty-three kids we
approached were keen to be involved in the study.



The third bit of luck was that while I had given up orange juice to
save for a down payment on a home, I did have a deck of cards and
some plastic poker chips. Taken together, this would be enough for my
first study in L.A.

We had the mischief-makers play a game of cards that went
something like this. Each card had a number on it. For half of the
numbers, selecting them would result in the gain of a poker chip—so
this was a reward card. Half of the cards, though, would result in a loss
—a punishment card. Touching the card was a response. The subject
could touch it to select it, or not touch it to pass. Over the course of
sixty-four card plays, the subject had to make as much money as he
could—to learn which cards were the winners. We assessed which of
the delinquents were psychopaths based on staff ratings of their
behavior and personality, and then we compared them to delinquents
who were not psychopaths.

The results? My graduate student Angela Scarpa showed that our
young psychopaths showed much greater response to the reward cards
than the non-psychopaths. They were hooked on rewards, confirming
previous studies showing the same in adult psychopaths.91 Our budding
psychopaths actually showed better learning throughout the task too.
This suggests that psychopaths can learn—as long as you use rewards
to shape their behavior. It was the first time that a reputable journal had
published a study on “juvenile psychopaths.”92 Until then, nobody liked
the idea that adolescents might actually be psychopaths in the making.

Twenty years went by and we were still mulling over the findings.
Could this behavioral difference translate to brain differences in
psychopaths? My graduate student Andrea Glenn tested the idea out on
our psychopaths from temp agencies.93 The striatum is a key brain
region that is associated with reward-seeking and impulsive behavior.
Studies have also showed that it is involved in stimulation-seeking
behavior, persistently repeating actions that are related to rewards, and
enhanced learning from reward stimuli.94, 95 Sounds like psychopathic



behavior, doesn’t it? We found that our psychopathic individuals
showed a 10 percent increase in the volume of the striatum compared
with controls. Results could not be explained by group differences in
age, sex, ethnicity, substance or alcohol abuse, whole brain volumes, or
even socioeconomic status. They seemed pretty solid.

We reasoned that the increase in striatal size could contribute to the
increase in the sensitivity of psychopaths to rewards, and consequently
their incessant reward-seeking behavior. To be sure, psychopaths are
not alone. We are all driven by rewards. We each want our own stuff.
We want masses of money, a decent dwelling, fancy food, wonderful
work, fun friends—and let’s throw in superb sex for good measure. But
the difference between us and psychopaths is that we can say no when
tempted by the goodies, whereas psychopaths just want their stuff. And
they want it here, and they want it now. For them, reward is a drug that
they cannot turn their backs on, and this pushes them along a path of
depravity and vice.

Our findings on psychopaths did not stand alone. Increased striatal
volumes have also been found in those with antisocial personality
disorder,96 while increased striatal functioning has been observed in
violent alcoholics97 as well as aggressive adolescents and adults.98

Furthermore, in 2010, just two months after we had published our study
touting this neural basis to reward-seeking behavior in psychopaths, a
functional brain-imaging study came out from another research group
with essentially the same argument.99 People in the community scoring
higher on impulsive, antisocial features of psychopathy were found to
be hypersensitive to rewards, this time due to excessive activation of
another subcortical brain area when anticipating a reward—the nucleus
accumbens. This brain area is strongly involved in the brain’s
dopamine-reward circuitry, which we discussed in chapter 2. Antisocial
individuals really do appear to be turned on more than the rest of us by
stuff that takes their fancy.

Rewards are important to offenders, and to them money doesn’t just



talk—it swears. It’s very salient to them. A full 45 percent of
psychopaths are motivated by money in the crimes they perpetrate.100

Studies also show that it takes less money to push psychopaths into
violating moral principles than non-psychopaths.101 But more
troublingly, aggressive, conduct-disordered kids show increased
activity of the striatum when they view images of other people in
pain.102 Somewhat sickeningly, these aggressive children seem to
enjoy seeing people in pain, not unlike a number of serial killers who
cruelly torture and maim their victims. Combine this characteristic
with frontal-lobe dysfunction and the disinhibited behavior it causes,
and you have a cocktail for criminal violence.

However we interpret structural deficits of the amygdala,
hippocampus, corpus callosum, and striatum in psychopathic and
antisocial offenders, one thing stands out. These structural
abnormalities are likely not the result of some discrete disease process
or obvious trauma. Such causes would if anything result in overall
volume reductions to these structures. Our findings are much more
complex than that. The right hippocampus is larger than the left in
psychopaths. The striatum is larger. The corpus callosum also has a
bigger volume. And the corpus callosum is not only longer in
psychopaths than in controls, it’s also thinner. So what’s the
explanation here? It is likely that this shape distortion is
neurodevelopmental in nature. The striatum and its associated
structures—the caudate and lenticular nuclei—are enlarged, not
shrunken. These brain structures are growing abnormally in
psychopaths during infancy and childhood. Again we get back to the
idea that there is—at least in part—a neurodevelopmental basis to
psychopathic and antisocial behavior. A born criminal? Not really. But
a baby whose brain is compromised in its development? Quite likely.

PINOCCHIO’S NOSE AND THE LYING BRAIN

I want to extend our neurodevelopmental argument by looking at



structural abnormalities of the brain that take the form of advantages,
not disadvantages. We’ll combine this theme with a core question. The
brains of violent and psychopathic offenders may be deformed, but can
this also apply to other offenders? What about me and you when we tell
a fib or two? Are there brain bases to less serious forms of offending?

Lying is pervasive. At some level, most of us lie most days of the
week. We lie about almost anything. When do we lie most? Community
surveys show it’s on our first date with a new person. And this gives us
a clue as to why we lie so much—it’s impression management. If we
were brutally honest all the time, we’d likely never get that first kiss.
Plus we’d make life really miserable for everyone. Do you really want
me to tell you what I honestly think of that dreadful new haircut? That
gaudy shirt? Your bad-mannered new boyfriend? No, you don’t. So we
use white lies to smooth out the rough-and-tumble of everyday social
encounters. “That new hairdo suits you!” “That shirt really brings out
your personality.” “Your new boyfriend is a perfect match for you!”
We gain the affection and friendship of others, and at times simply do
more good than harm. None of us are saints, but most of us are not
serious psychopathic sinners either.

Most of us, that is. For others, lying goes a bit too far. One of the
twenty traits of the psychopath is pathological lying and deception.
They lie left, right, and center. Sometimes for good reason, and
sometimes, perplexingly, for no reason. When I worked with
psychopaths, before conducting my induction interview I would review
in detail their whole case file. And given that I was working in top-
security prisons with long-term prisoners, their files were fairly
complete. The information about their life trajectories, behaviors, and
personalities gave me a good basis upon which to determine whether
the prisoner I was working with was a pathological liar. When someone
says something that conflicts with what you know, you have a good
opportunity to challenge him. You can check if what he says back to
you sounds like sense or seems a sham.



The trouble with psychopaths, though, is that they really are
extraordinarily good at lying. Just when you think you’ve nabbed them
telling an enormous whopper, they have the uncanny ability to reel off
a seemingly convincing explanation for the discrepancy without batting
an eye. Believe me, against your own better professional judgment you
could walk out of that interview room believing that you must have
gotten your facts wrong—only to read the file again and check in with
the senior probation officer and realize he duped you. You really have
to experience it to believe it.

It might surprise you to learn that I don’t have a clue who is and who
is not a psychopath, even after four years of working full time with
them in prison and thirty years of academic research. I’m just not that
fast on the uptake in this arena. If I met you for the first time and we
chatted for an hour, I would be none the wiser as to whether you were a
psychopath or not. I’ll come back to that later. But it’s not just me.
Whether you like it or not, you too are completely clueless when it
comes to knowing if someone is lying to you or not.

Don’t take it personally—we’re all hopeless, not just you and me.
Police officers, customs officers, FBI agents, and parole officers. They
are no better than plain old undergraduates in their ability to detect
deception.103, 104 They actually believe they are good at lie detection;
they don’t even recognize their own mistakes. Doctors don’t know
when you are lying to them about made-up symptoms in your attempts
to get the medications you want.

Why are we so bad at knowing who’s a liar? It’s because all the
things that we think are signs of lying are quite unrelated to the ability
to detect deception. Think of a time when you did not have any tangible
background evidence or context to tell if someone was lying to you, but
you judged that person as lying based on how they spoke and behaved. I
bet you were basing this on things like their shifty gaze, hesitations in
their speech, their fidgeting, or their going off-topic into some detail.
In reality, none of these are related to lying.105 They give us false



clues, and we are misled by them.

But how about kids? Surely we are better in judging when a child lies
to us? Aren’t we?

Well, no, we’re not. In one study on this topic, children of different
ages were videotaped sitting in a room with the experimenter.106

Behind them is an interesting toy. The experimenter tells the child he
must go out of the room for a few minutes and that the child should not
peek at the toy while he’s away. The experimenter goes away for a
while and comes back. Some kids peek, some do not. The experimenter
then asks the child if he or she peeked. Of those who deny peeking,
some are telling the truth and some are lying. Experimenters then show
the videotapes to a range of individuals to see how good they are at
telling when a child is lying. Being correct 50 percent of the time
would be the level of chance, because in this scenario, 50 percent of the
film clips show a child lying and 50 percent show a child telling the
truth.

The tapes are given to undergraduate students. Surely working out if
a kid is lying has to be easier than most university exams. But these
smart undergraduates are correct 51 percent of the time, not
significantly above chance.

So let’s see how customs officers fare when viewing the same tapes
—they have a boatload of experience in picking out deceptive travelers.
They are at 49 percent—below chance levels—though to give them
some credit they are not significantly worse than the hapless
undergraduates.

Okay, so let’s go to cops, as surely they are streetwise about these
fledgling psychopathic liars. Nice try, but actually the police are at 44
percent accuracy levels, significantly lower than chance, and
significantly poorer than undergraduates or customs officers. Next time
a cop stops you and accuses you of a traffic violation that you deny and
he will not believe your protestations, remind him about this study.



So let’s try again. Maybe eleven-year-olds are sophisticated liars,
and so we might understand how overall accuracy levels with these kids
are at a miserable 39 percent. But can’t we tell if a four-year-old is
lying? Actually, we cannot. Accuracy levels are at 40 percent at this
age, 47 percent at age five, and 43 percent at age six. Parents, you think
you know what your kids get up to, but actually you don’t even have a
clue with your own toddler. That’s how bad the story is. Sorry, mate,
but you really are as hapless as I at figuring out who a psychopathic liar
is.

But here’s a ray of hope for you. I have two ten-year-old monkeys at
home who are always getting into mischief. And yes, Andrew and
Philip are clever and skillful liars—just like most kids. When I want to
know who did what, before I pop the question I tell them that it’s
important to be honest and they should promise to tell the truth.
Research indicates that getting young children to talk about moral
issues first and then asking them to promise to tell the truth
significantly encourages a truthful answer—boosting lie detection
accuracy from 40 percent to 60 percent.107

This research on children made me and my lab intrigued about what
makes a psychopath a good liar. People may be hapless at lie detection,
but perhaps machines have a mechanism to better delve inside the
minds of Machiavellians. Psychopaths may be able to lie to us face-to-
face, but perhaps the signature of a pathological liar may reside below
the surface inside their brains. Might pathological liars have a physical
advantage over the rest of us when it comes to pulling a fast one?

In our study we assessed whether people had a history of repeatedly
lying throughout life.108 We assessed this in our psychiatric interviews
on antisocial personality disorder and psychopathy. We also measured
it using questionnaires, and by cross-checking notes between our lab
assistants.

For example, on one day our research assistant was struck by the fact
that a participant walked on his toes. Upon questioning, our participant



told a detailed and convincing story of how he was in a motorbike
accident resulting in damage to his heels. The very next day, he was
being assessed by a different research assistant on a different floor of
our building and he walked perfectly normally. The con only came to
light when our research assistants traded notes. A typical pathological
lie: deception but without any obvious gain or motivation.

We ended up with a group of twelve who fulfilled criteria for
pathological lying and conning by their own admission. But you might
reasonably ask how we know if people are telling the truth about their
lying. The answer is that—to be honest—we can never be sure that our
pathological liars were truthful in admitting that they repeatedly con,
manipulate, and lie throughout their lives. But we can be sure that if
they are telling the truth, then they are indeed pathological liars. And if
they are lying about their lying, then they really have to be pathological
liars! So, armed with this logic we went ahead anyway and scanned
their brains.

We had two control groups for good measure. One group of twenty-
one was not antisocial and did not lie—or at least they claimed they
didn’t. These were the “normal” controls. The other group, of sixteen,
had committed as many criminal offenses as the pathological liar group
—but they were not pathological liars. These individuals made up the
“antisocial” control group. These two control groups were then
compared with the pathological liar group.



Figure 5.7   Graph showing volume of prefrontal white matter in liars and controls, together with

coronal slice through the prefrontal cortex illustrating white matter (upper right)

What came out was an unusual finding in the field that must be
credited to Yaling Yang, who took the lead on this study. As you can
see in Figure 5.7, the volume of white matter in the prefrontal cortex
was greater in pathological liars than in both control groups. They had
a 22 percent volume increase compared with normal controls, and a 26
percent increase compared with criminal controls. The white matter
volume increase was particularly true of the more ventral, lower areas
of the prefrontal cortex.109 As you might expect, liars also had
significantly higher verbal IQs than the other two groups, but this did
not explain away the structural brain differences. As Sean Spence, a
leading expert on lying, commented in his editorial on this work, the
white matter increase is very unusual, as virtually no other clinical
disorder has been associated with this abnormality.110

In understanding this finding, we should reflect back on chapter 3,
where we discussed how lying is a complex executive function that
requires a lot of frontal lobe processing.111 Telling the truth is easy.
Lying is much harder and requires more processing resources. We think



that increased prefrontal white matter provides the individual with a
boost in the cognitive capacity to lie because it reflects greater
connectivity between subregions both within the prefrontal cortex and
in other brain areas. Let’s consider lying a little more.

Lying involves theory of mind. When I lie to you about where I was
at eleven p.m. on Wednesday, January 7, I need to have an
understanding of what you know about the facts of the case—and what
you do not know. I need to have a sense of what you think is plausible,
and what is not. For this “mind reading” we need to involve other
subregions in the temporal and parietal lobes and connect them to the
prefrontal cortex. We have discussed the behavioral cues that are bad
signs of when people lie. But extensive studies also show that during
lie-telling, individuals suppress unnecessary body movements. When
I’m telling you the truth about where I was on the night of January 7
and I have nothing to hide, I may gesture with my hands, raise my
eyebrows when making a point in the story, and look up into space for a
second or two.

Liars tend not to do that. They sit still and suppress motor activity
because they are cognitively focusing on their story. All of their
processing resources are going into this activity. Suppression requires
prefrontal regulation of the motor and somatosensory areas of the brain
that control motor and body movements. Greater white-matter
connectivity will facilitate that. While liars are busy building the
believable façade of their story, they also have to take care not to look
too nervous. This involves suppression of limbic emotional regions that
include the amygdala. So again, prefrontal–limbic connectivity is
important. The more white-matter wiring there is in the prefrontal
cortex, the better all these functions can be subserved.

We think that the cause of the greater white-matter volumes in
pathological liars is neurodevelopmental. Again, we are talking about
a n increase in volume, rather than a decrease. From a
neurodevelopmental perspective, throughout childhood there is massive



expansion of brain size. Brain weight reaches adult values between the
ages of ten and twelve, with a very significant increase in the absolute
volume of white matter by this age.112 We also know that children
become most adept at lying at the same time—by ten years of age.113

Interestingly, then, the neurodevelopmental increase in white matter
parallels developmental changes in the ability of children to lie. This
suggests that the increased white matter we find in pathological liars
does indeed facilitate their ability to lie. Based on this perspective, we
think that the increased prefrontal white matter found in adult
psychopathic liars predisposes them to deception and cunning.

The increase in white matter, then, might “cause” pathological lying.
But could it be the other way around? You’ll likely recall from your
childhood the late-nineteenth-century Italian children’s story about
Pinocchio, the puppet whose nose grew every time he told a lie. Could
it be that the act of pathological lying causes the physical increase in
white matter in the prefrontal cortex?

This “Pinocchio’s nose” hypothesis114 is not as ridiculous as it may
sound. It’s the concept of brain plasticity. The more time that
musicians spend in practicing the piano, the greater the development of
their white matter, especially in childhood.115 Practicing lying in
childhood might particularly enhance prefrontal white matter. But even
in adults, extensive practice has been found to correlate with brain
structure. London taxi drivers have to undergo three years of extensive
training to learn their way around 25,000 convoluted city streets. MRI
studies have shown that these taxi drivers have a greater volume of the
hippocampus compared with matched controls,116 and also compared
with London bus drivers, who do not undergo such extensive
training.117 Just as working in the gym can build up your muscles,
mental effort can flex your brain.

In the case of pathological liars, it’s as if a criminal lifestyle makes
for a criminal brain. It’s a different story from the one Lombroso was
telling in Italy in the nineteenth century—the idea that brain



impairment causes crime.118 But we cannot yet discount the alternative
environmental explanation that lying causes brain change.

WHITE-COLLAR CRIMINALS WITH BETTER BRAINS

We’ve seen that common forms of deviance like lying can have a
physiological basis. Let’s continue our look into less extreme,
nonviolent forms of antisocial behavior. What about white-collar
criminals who do not get their hands quite as dirty on the streets as
blue-collar criminals? Criminologists view white-collar criminals very
differently from other offenders. It is accepted that poverty, bad
neighborhoods, educational failure, and unemployment are all risk
factors for blue-collar crime. But what explains the criminal behavior
of bankers, business executives, and politicians? In these cases, the
finger is often pointed not at the individual, but at the institution itself
for creating a corporate subculture conducive to cultivating crooks who
fiddle the books.119 To traditional criminologists, white-collar
criminals are people just like me and you whose better judgment gets
swayed by a tempting opportunity at work.120

But is the Ponzi-schemer Bernie Madoff essentially an innocent
victim of bad judgment in a corrupt corporate setting? Or do offenders
like him differ from the rest of us, just as we differ from the “blue-
collar” street criminals we’ve been discussing?

Bernie Madoff made off with a lot of investors’ money—an
estimated $64.8 billion—bilking thousands of their life savings. He was
a seasoned investment advisor, and the con was relatively simple. He
got new investors to invest in securities by offering good returns. The
good returns were possible because he continuously pulled in new
investors, using their money to pay the good returns. He kept this going
until someone noticed that there was only one accountant to supposedly
vouch for an enormous financial empire. If you are an ex-accountant
like me you’ll know that’s an impossible task.



White-collar crime runs the gamut from extreme examples like this
to more common occurrences such as pilfering supplies from work, and
other swindles—essentially, any crime that takes place in the work
context. Perhaps surprisingly, there has been no biological or
psychological theory developed for white-collar crime. There are no
“individual difference” theories for this behavior even at the social
level—theories that try to explain how such criminals differ from the
rest of us. Edwin Sutherland, a renowned criminologist who initially
developed the concept of white-collar crime in 1939, viewed these
malpractices by the upper crust as a process whereby normal people get
indoctrinated by their bosses and co-workers into how to get ahead in
business.121 He felt social and personal factors were of little use in
explaining such offending—it was instead essentially a process of
learning to seize the opportunity to get ahead.

In essence, this attitude is not too far removed from the normal
nature of American business in aggressively competing against rival
firms to maximize profit. If you have to push the envelope on business
practices, so what? It’s not like robbery—you’re not hurting or
threatening any one individual. And the beauty of it is that you never
have to confront the victim, so you don’t have to feel too guilty about
what you do. It is crime made easy for the person with the smarts to get
ahead.

Having read up to this point in the book, you’ll understand my
perspective on crime in general. White-collar criminals cannot be that
spotless, even if their collars are. A macro-social approach that
convicts the organization has to be at best a partial explanation because
not everyone exposed to a work environment with questionable
business ethics commits offenses.

At the University of Pennsylvania, I was fortunate to rub shoulders
with William Laufer, a professor of legal studies and business ethics at
the Wharton School. Bill brought me up to speed on this neglected area
of crime. We had assessed self-reported criminal offending in our



community volunteers, and a bunch of them had owned up to white-
collar crimes. They had done such things as cheating or conning a
business or government agency for financial benefit, using computers
illegally to gain money, stealing from work, or telling lies to obtain
sickness benefits. It’s not as if Bill and I had a nice group of Bernie
Madoffs to work with. Clearly, this is pretty run-of-the-mill stuff, but
all of these offenses met the criteria of white-collar crime.122 And for
Bill and me it was an initial entry into virgin territory.

We matched twenty-one white-collar criminals with twenty-one
individuals who admitted to criminal offending, but who had not
perpetrated white-collar crimes. This was important, as our white-
collar criminals had also committed offenses outside of the work
context, and we needed to control for such offending. This is true of
white-collar crime in general.123 So both groups had the same level of
criminal offending. We also matched the groups on age, gender, and
ethnicity; the only difference between them was the perpetration of
white-collar crime. Working with Yaling Yang, we then compared the
two groups on our neurobiological measures, and obtained some
interesting group differences.124

First—perhaps appropriately for the nature of the white-collar
criminal—these offenders had better “executive functioning” as
assessed by the Wisconsin card-sorting task. This neurocognitive task
measures concentration, planning, organization, flexibility in shifting
strategies to achieve a goal, working memory, and the ability to inhibit
impulsive responding.125 Our white-collar offenders did appear to have
skills that would normally make for quite a successful business
executive.

Second, they gave larger skin-conductance responses to both neutral
auditory stimuli and “speech-like” stimuli. They not only gave bigger
responses to the initial presentation of these stimuli—indicating greater
attention—but they kept on responding to repeated presentations of
these stimuli. They were able to sustain their attention. This greater



orienting, or “What is it?” response reflects better functioning of the
ventromedial prefrontal cortex, the medial temporal cortex, and the
temporal-parietal junction,126 areas that we have seen previously to be
dysfunctional in offenders.127

Third—and perhaps most interestingly of all—the brains of the
white-collar criminals were physically different from those of the
controls. They showed greater cortical thickness in several regions of
interest. They show greater thickness of gray matter in the
ventromedial prefrontal cortex (BA 11), which is the lower part of the
prefrontal cortex. They also showed increased thickness in a band of
cortex that stretches across the lateral, outer surface of the right
hemisphere of the brain. This includes part of the right prefrontal
cortex (the inferior frontal gyrus—BA 44), the right motor cortex
(precentral gyrus—BA 6), the right somatosensory cortex (postcentral
gyrus—BAs 1, 2, 3), the right posterior superior temporal gyrus that
forms part of the temporal-parietal junction (BAs 22, 41, 42), and the
inferior parietal region of the right temporal-parietal junction (BAs 39,
40, 43).

What can we make of these structural brain superiorities in the
white-collar criminals? They are interesting for several reasons. First,
the inferior frontal gyrus is involved in executive functions. This
includes the ability to coordinate thoughts and actions in relation to
internally generated goals, to respond to changes in task demands, the
ability to inhibit a wrong response, to switch from one task to another,
and to decide between conflicting reasoning.128 This is especially true
of the right hemisphere, where we found the biggest group
differences.129 Taken together with findings of better executive
functioning, increased cortical thickness of this area is consistent with
increased cognitive flexibility and regulatory control in white-collar
criminals.

Second, the ventromedial region has been associated with good
decision-making, sensitivity to the future consequences of one’s



actions, and the generation of skin-conductance responses.130 This
structural advantage is again broadly consistent with the better
executive functioning, skin-conductance orienting, arousal, and
attention observed in white-collar criminals. But of even greater
interest, this ventromedial region is involved in the monitoring of the
reward value of stimuli, and also learning and remembering what
things in life are rewarding.131 Intriguingly, we see the anterior, front
region of this ventromedial area enhanced in white-collar criminals.
Functional imaging studies have shown that this anterior area is
specifically associated with abstract rewarding stimuli, particularly
money.132 In contrast, less abstract and more fundamental rewards such
as taste are processed in the more posterior region of the ventromedial
area, a region that did not differ between the two groups.133 So,
increased thickness specifically in this anterior region of the
ventromedial prefrontal cortex suggests that white-collar criminals are
particularly driven by abstract monetary rewards like money, as
opposed to less abstract rewards.

Third, the premotor area of the precentral gyrus is involved in your
ability to monitor your performance, to make decisions, to plan, to
program your actions, and to inhibit motor actions depending on the
situation.134 It is also involved in the ability to understand the
intentions of others’ actions135 and in social perception.136 So this
structural enhancement is again broadly consistent with adept executive
functioning and social cognition in white-collar criminals.

Fourth, enhancement of the somatosensory cortex would be broadly
consistent with better somatic marker functioning. Somatic markers are
predicated on good functioning of both the somatosensory cortex,
where these bodily markers are stored,137 and the ventral prefrontal
cortex, where the somatic markers are processed.138 We’ve already
seen that this latter area was enhanced in white-collar criminals. Unlike
conventional criminals, who have somatic-marker deficits and poor
decision-making skills, white-collar criminals may be characterized by



relatively better decision-making skills.

Fifth, the right temporal-parietal junction is important for social
cognition and orienting.139 Social cognition involves the ability to
process social information and to understand others’ perspectives.140

The temporal-parietal junction is also involved in orienting—directing
attention to external events—and facilitating responses to these
events.141 Because Brodmann areas 41 and 42 also make up the
primary auditory cortex, increased cortical thickness of these areas may
help account for the better orienting to auditory stimuli we found in
white-collar criminals. This supports the hypothesis that they have
better social perspective-taking and the ability to read others, which in
turn may place them at an advantage in an occupational context to
perpetrate white-collar crimes.

Let’s put this all together to grasp the underlying neurobiology of
what on the surface was barely considered a crime at all. White-collar
criminals have relatively better executive functions and at times are
more capable of making good decisions. They are more attentive to
what’s going on around them and to what people say, as well as being
better able to maintain their attention over time. They have a good
social sense and know how to read others. They value rewards,
particularly abstract rewards like money, and are both motivated and
driven by them. They know when to act and when not to act, depending
on the social circumstance. They can carefully calculate both the costs
and benefits of acting or not acting, depending on the situation. There
may indeed be a neurobiological, brain bias to white-collar crime.

In chapter 3 we documented a software failure in the functioning of the
brains of violent offenders. Now in this chapter—beginning with
Herbert Weinstein—we have seen signs of a fundamental hardware
failure in the brains of offenders that could underlie their functional
brain impairments, a hard-drive failure that can trip the circuit on
violence. This hard-drive defect lies in the frontal cortex and affects
behavioral inhibition. It also lies in the amygdala at the level of



emotion.

Environmental factors—especially in the form of head injury—play
a critical role in causing brain impairments. Yet we have also borne
witness to unusual brain abnormalities that implicate greater—not
reduced—volume in areas that include the corpus callosum, striatum,
and hippocampus. Taken together with the presence of cavum septum
pellucidum in offenders, these volume distortions give rise to the
hypothesis that offending may be the result of an early
neurodevelopmental brain abnormality. We have also seen that these
brain abnormalities are not specific to serious violence but may
characterize nonviolent antisocial behaviors even you may have been
committing.

Criminals do have broken brains, brains that are physically different
from those of the rest of us. The differences are substantial and can no
longer be ignored. This may smack of the “born criminal” and genetics
and destiny. Indeed, in many of the prior chapters I have given strong
credence to biological and genetic predispositions to violence. Yet this
chapter also highlights the critical importance of the environment in
shaping the structural brain deformations that we find in violent
offenders.

But even acknowledging this, our model is still overly simplistic. It’s
not some neurobiological influence added together with some
environmental influence in a simple way that causes violence. As we
shall see later, these oppositional processes instead interact in complex
ways to shape violence. But before reaching that point we need to
address the question of what external forces act on the brain to distort
its structure and function. And continuing the neurodevelopmental
theory of offending I have been outlining here, the next chapter will
again focus on very early influences on the brain beyond the
individual’s control. The seeds of sinful violence are sown early by the
grim reaper, and not just at the time of conception. As we are about to
see, those seeds are cultivated in utero, at the time of birth, and also in



the early postnatal period to give rise to the framework for violence.



6.

NATURAL-BORN KILLERS

Early Health Influences

Peter Sutcliffe had such a difficult birth that doctors didn’t think he
would survive the night. He arrived at ten p.m. on June 2, 1946, in the
Bingley maternity hospital in West Yorkshire. It was just one year after
the end of another long war for England and there was a high mortality
rate for newborns. But little Peter was a five-pound fighter. In spite of
the birth trauma he suffered, the premature baby was released from the
hospital after a dramatic ten-day struggle for life.

Following that early biological hit, young Peter grew up in Bingley
as a pretty normal kid. He was very much like me. We both were born
with birth complications. Both of us were shy lads brought up in the
north of England in a typical northern working-class home. We were
both small for our age. And both of us were in a big family and brought
up Catholic. It seemed that Peter had escaped the clutches of death—
but had he? It was when he was a grave digger in Bingley Cemetery in
1967 that he experienced the pivotal moment of his life. He was bent
over his spade, digging away at a new grave when he heard it. A vague,
echoing voice coming directly from the cross of a nearby Polish grave.
Sutcliffe later described the day:

The mumbling voice had a strange effect. Felt I was privileged to
hear it. It had started to rain and I remember looking from the top
of the slope over the valley and feeling I’d just experienced
something fantastic. I looked across the valley, and all around, and
thought of Heaven and Earth and how insignificant we all were.
But I felt so important at that moment. I had been selected.1



But selected for what? Slowly, over time, Sutcliffe came to realize
that he was the instrument of God’s wrath against evil and sexual sin.
His mission was to rid the world of the sin of prostitutes.

It was a pivotal psychotic experience. From that point on, despite a
happy marriage to a Polish immigrant schoolteacher, Sutcliffe began to
dig graves in a very different way. He went from being a broken baby
in his mother’s womb to becoming one of England’s most prolific
serial killers, a schizophrenic murderer who ripped open the wombs of
thirteen prostitutes in Yorkshire.2

In this chapter we will see that for some, the predisposition to a
violent life begins even before babies have drawn their first breath.
That’s right—the birth of the individual may literally mark the birth of
the violent offender. As early as the time of conception, health is a
strong factor in the equation. And it’s health in the public domain that
shall be our point of departure in this area of the anatomy of violence.

VIOLENCE AS A PUBLIC-HEALTH PROBLEM

We have seen in the previous chapters that there is substantial evidence
for a biological basis to crime and violence. Moving from evolution to
genes to central nervous system functioning to autonomic functioning,
we have been slowly working our way through the anatomy of violence
to argue something that a reasonable social scientist can no longer
deny. There is in part a biological basis to violence.

Indeed, the question of whether brain deficits in individuals
contribute to violence is, frankly speaking, no longer a useful one.3
Since there is no longer any doubt that brain deficits contribute in some
way to antisocial and aggressive behavior, we should instead be asking
the more important question, What’s happening very early on in life to
cause the brain abnormalities that we find in adult violent offenders?
Once we can identify these early processes, we are halfway toward new
intervention and prevention studies that reshape a child’s trajectory



away from violent offending. With this knowledge we can begin to reel
in the unacceptable level of violence we see not just in the United
States, with its high homicide rate, but also everywhere else in the
world.

In this and the next chapter I’m going to focus on violence as a
public-health issue. While it may seem odd to think of violence in the
same way we think about conditions like obesity, AIDS, and flu
epidemics, it has become a useful—and increasingly popular—way of
approaching the problem. Indeed, the United States’ Centers for
Disease Control and Prevention (CDC)4 now views violence as a
serious public-health problem, and the World Health Organization
(WHO), in the first world report on violence, defines this condition as a
global public-health problem. Right now we have an epidemic of
violence that is the leading cause of death across the world for those
aged fifteen to forty-four.5 In the United States, violence is the second-
leading cause of death. It’s an enormous drain on our health-care
system. The CDC puts the cost at $70 billion per year,6 while also
acknowledging that this is an incomplete measure of the total cost. It’s
much more like $105 billion when you add in medical losses, lost
earnings, and public program costs related to victim assistance—and
that is in 1993 dollars.7 The actual costs are truly staggering. WHO
estimates that gunshot wounds alone currently cost the United States
health-care system $126 billion a year, with cutting and stab wounds
adding an extra $51 billion to the bill.8 In England and Wales, the cost
of violence is estimated at $63.8 billion every year.9 Some countries,
including Colombia and El Salvador, spend a full 4 percent of their
gross domestic product in dealing with just the health-related problems
associated with violence, let alone legal and judicial costs. Convert that
to the GDP of the United States, and it’s half a trillion dollars—and
imagine how that chunk of change can be better spent.

Clearly violence costs us. But is it really a public-health problem?
Do we really need to think of violence in medical terms like this? Yes



we do, and that’s the change in thinking that is occurring right now. Let
me explain. Public health is part of medicine. It asks four questions.
One, how often and in what situations does violence happen? Two, what
are the causes? Three, what are the cures? Four, how can we apply
treatments across the board in the general population? It is radically
different from sociological perspectives, which view violence as a
nonmedical issue. It is different from a clinical perspective that focuses
on specific individuals rather than on the broader population. Medical
practitioners are right now becoming more and more involved in the
treatment and prevention of violence. Even dentists are taking this
seriously.

Jonathan Shepherd is a professor of oral and maxillofacial surgery in
the School of Dentistry at Cardiff University. After moving to Cardiff
in 1991 he was shocked not only to see so many victims of violence
with facial injuries, but also to find that the vast majority of bar fights
that produced these injuries were not reported. Working in unison with
law-enforcement agencies, he shared information that allowed the
police to get a true picture of where the violent hot spots were in
Cardiff. He worked with beer-glass manufacturers, persuading them to
replace standard beer glasses with toughened glasses that were much
more difficult to break and use as a weapon. The result of these public-
health initiatives? A substantial reduction in injuries and a major
contribution to making Cardiff not just a much safer city in Wales, but
an exciting city to live in.10 If someone in dentistry can make a
difference, surely knowledge from other health fields can also make a
contribution to the goal of violence reduction.

For this reason, we will now shift our attention from the dark
chambers of our inner biological functioning to the outside, to shed
light on how early environmental factors contribute to the disruptions
we saw in brain and biological processing that were laid out in the
previous chapters. What better way to begin this journey than as we
began with Peter Sutcliffe, with the birth of the child?



BORN BAD

I found the Rigshospitalet hospital in Copenhagen to be a truly
imposing institution on my visit in 1991. Founded on March 30, 1757,
and originally named for King Frederick V, it’s the national hospital of
Denmark. It’s a bustling institution with 8,000 personnel and nearly
half a million patients to deal with every year. Mary, the crown
princess of Denmark, gave birth to her two children, Prince Christian
and Princess Isabella, there. Prince Christian’s birth, on October 15,
2005, went very smoothly and was marked by a twenty-one-gun salute
at noon, with beacons lit all over Denmark in national rejoicing. But for
other boys born in the very same Rigshospitalet, birth is not so smooth
and regal, and the outcome not quite as glorious.

In 1994 I published our findings on 4,269 live male births occurring
at the Rigshospitalet in 1959.11 Birth complications were assessed by
obstetricians assisted by midwives. Examples of delivery
complications included things like forceps extraction, breech delivery,
umbilical-cord prolapse, preeclampsia,12 and long birth duration. One
year later, social workers went around to all the homes of the mothers
and conducted interviews. Had she wanted the pregnancy? Did she ever
make an attempt to abort the fetus during pregnancy? Was her child
placed in a public institution for any reason for at least four months in
the first year of life? These three indicators of maternal rejection of the
child were duly noted. When these babies were eighteen years old, we
conducted a national search of all court records in Denmark to find out
which of the baby boys had been arrested for a violent crime.13 We
then classified them into four groups. Those with neither birth
complications nor maternal rejection of the child in the first year of life
were the normal controls. Some had birth complications, but had not
been rejected by their mothers. Some were rejected, but had a normal
birth. And the fourth group had the double whammy—birth
complications and rejection by their mothers in the first year of life.

The results were striking. As you can see in the top half of Figure



6.1, the first three groups did not differ significantly from each other,
with rates of violence at about 3 percent. It was the fourth biosocial
group—the one with both the biological and the social hits—that had
the highest rates of violence. This group had three times the average of
the other three groups—9 percent of them became violent offenders.
Furthermore, although only 4.5 percent of the population had both birth
complications and early child rejection, this small group accounted for
18 percent of all violent crimes perpetrated by the entire sample of
4,269—four times higher.14 It’s a classic case of early biological
factors interacting with social factors very early in life to shape adult
violence.

A lot of violence is committed after the age of eighteen. Would this
biosocial interaction also explain this later violence, or is it especially
important in explaining early violence? We reassessed the entire birth
cohort at age thirty-four for arrests for violent crimes. This resulted in
a tripling of the sample size of violent offenders, allowing us to
conduct more detailed analyses.15 The results indicated that the
biosocial interaction was specific to violent crime with an early onset.
It did not explain violence that started later in life. In addition, we
found the interaction to be specific to violent offending—it did not
explain nonviolent criminal offending. It seems that a violent birth
makes for violent behavior in particular.

Looking back at the three components of “maternal rejection,” were
there any that were particularly important? Two of them were. First,
rearing in a public-care institution in the first year of life was critical.
Second, an attempt to abort the fetus also came up trumps. These were
the two elements of maternal rejection that interacted with birth
complications in producing later violence. In contrast, if the mother
simply did not want the pregnancy but took no action, it did not seem to
affect long-term outcome.16 Furthermore, the interaction was found to
be specific to more serious forms of violence like robbery, rape, and
murder—but not for less serious forms like threats of violence. It



seems, then, that birth complications conspire with more severe forms
of maternal rejection to launch particularly violent criminal careers.

The problem with our Copenhagen study is that the sample is made
up almost exclusively of white babies. More than that, they are white
babies from a European country with relatively low levels of homicide.
Are these findings some peculiarity of an idiosyncratic Danish culture?
What about black babies and other nationalities? These questions were
first addressed by two American criminologists who tested the “bad
birth and bad mother” hypothesis using a cohort of 867 male and
female African-American babies who made up the Philadelphia
Collaborative Perinatal Project. Birth complications had been collected
on this sample at the times of the babies’ births.17 Criminologists Alex
Piquero and Steven Tibbetts followed our original design and broke the
larger sample down into the same four groups.18 Their results are
shown in the lower half of Figure 6.1. They’re visually striking,
showing almost identical findings. Yet again, it was found that those
with both birth complications and a disadvantaged family environment
were much more likely to become adult violent offenders. The first
findings, from Denmark, were not a fluke.

The birth-biosocial interaction is found in Denmark and the United
States. What about other countries? So far the interaction appears to be
holding up. Pregnancy complications interacted with poor parenting in
predicting adult violence in a very large Swedish sample of 7,101
men.19 In a Canadian sample of 849 boys, an interaction was found
between increased serious obstetric complications and family adversity
in raising the likelihood of violent offending at age seventeen.20 In a
Finnish sample, perinatal risk interacted with being an only child21 in
raising the odds of adult violent offending by a factor of 4.4 in a sample
of 5,587 males.22 Furthermore, interactions between birth
complications and negative home environments in predisposing
children to antisocial behavior have been found in Hawaii23 and
Pittsburgh.24 Almost wherever you go in the world, you find the same



effect.25 The combination of birth complications and adverse home
environments appears to be a useful biosocial key that can help open
the lock on the causes of violence.

Figure 6.1   Birth complications interacting with negative early home environments predispose to

adult violence

You may nevertheless be asking how exactly birth complications and
negative home environments like maternal rejection combine to shape
adult violence. If we look at birth complications first, the likely
pathway is that they have a negative impact on the brain. Take my birth
as an example. I was born at home as a “blue baby” without intensive-
care treatment. As an adult I have always been hopeless at finding my
way around new places—I have a very poor spatial sense. Some babies
are blue at birth because they suffer from a birth complication termed



“hypoxia”—a partial lack of oxygen. Our brains need oxygen to
metabolize glucose—a fuel that provides energy for brain cells.
Without oxygen, brain cells will start to die in a few minutes.
Particularly sensitive to this destructive process is the hippocampus, a
part of the brain centrally involved in spatial ability as well as short-
term memory, capacities that have been found to be impaired in those
who are persistent offenders throughout their lives.26 Hypoxia at birth
was also found in one study to be the best predictor of a lack of self-
control,27 a key behavioral risk factor for crime and especially for
explosive, impulsive aggression. As we saw in a previous chapter, the
hippocampus is structurally and functionally impaired in violent
offenders.28 Other birth complications such as preeclampsia, maternal
bleeding, and maternal infection cause a reduction in blood supply to
the placenta, resulting in cell loss not just to the hippocampus but also
to other brain areas including the frontal cortex. Consequently, birth
complications have multiple neural pathways to a violent outcome.

A more specific pathway by which birth complications can result in
behavior problems in children was shown by Jianghong Liu in her
analysis of data from the large birth cohort in Mauritius. She
demonstrated interconnections between three key processes—birth
complications, low IQ, and antisocial behavior. We had assessed
prenatal, perinatal, and postnatal birth complications and also measured
at age eleven both IQ and externalizing behavior problems—
aggression, delinquency, and hyperactivity. Jianghong showed that
birth complications were significantly related to increased
externalizing behavior problems.29 She also found that birth
complications were associated with lower IQ at age eleven.30 Low IQ
in turn was associated with externalizing behavior problems. The
triangulation of relationships was complete. Low IQ mediated the
relationship between birth complications and later behavior problems
—birth complications result in lower IQ, and this in turn results in
problem behavior in later childhood—more specifically, aggression,
antisocial behavior, and hyperactivity. IQ is predicated on a well-



functioning brain, and like other neurocognitive measures it acts as a
proxy for brain functioning.

At least five other studies besides Jianghong’s have observed direct
links between birth complications and behavior problems, delinquency,
and adult violence.31 For example, in Holland two separate studies
showed direct relationships between birth complications and
externalizing behavior problems in boys and girls.32 These and other
studies, however, did not test the biosocial hypothesis, and some
studies have not found direct links between birth complications and
violence or have obtained only partial support.33 At the same time,
even more studies such as the one we conducted in Copenhagen do not
find a direct path between birth complications and problem behavior.
Instead, social processes are critical, seemingly acting as a trigger for
the dormant birth-complications risk factor for violence.

In our Copenhagen study we found that a critical component of
“maternal rejection of the child” was being institutionalized for at least
four months in the first year of life. Why was this component of the
social risk factor so important in our study? The life of a young English
boy born during the Edwardian era, in 1907, offers a poignant insight.
John Bowlby was a Londoner who saw his mother for just one hour a
day. She thought that a child could be spoiled by too much attention
and affection. When he was seven years old Bowlby was packed off to a
boarding school, and by his own account had a terrible time there. In
his words, “I wouldn’t send a dog away to boarding school at age
seven.”34

This early experience and poor bonding with his mother proved to be
pivotal for John Bowlby and was to shape his future career. After
graduating in psychology from Cambridge University he worked with
delinquent children before training as a psychoanalyst and psychiatrist,
going on to pioneer a new approach to attachment theory. His classic
book, written at the end of World War II, brings together his own early
experiences and his knowledge of delinquent boys and helps explain



why maternal rejection was so important in our Copenhagen study.

Entitled Forty-four Juvenile Thieves, Bowlby’s book was an in-depth
analysis of the early home backgrounds of forty-four juveniles who
turned out to be offenders.35 In those early days of delinquency
research he made the innovative argument that the lack of a continuous
and loving relationship between mother and infant resulted in the
inability of the infant to develop a normal personality, and the inability
to form normal interpersonal relationships. His case studies highlighted
in the lives of these forty-four thieves the prolonged separation from
their mothers early in life. This resulted in the absence of a warm,
continuous, and intimate relationship between the mother and her
infant. The result? What he termed “affectionless psychopathy.” Some
of his illustrations were graphic and dramatic. In two of the
affectionless psychopaths, they had each spent nine months in a
hospital without any visits from either parent.

This social perspective on crime and delinquency was to be fine-
tuned a little by other scholars in later years. What transpires is that
there is a critical period early in life when being connected with the
mother really counts. In humans this starts at about six months and
ends after about two years. For this reason breakage of the mother-
infant bonding process for at least four months in the first year of life
—as experienced by some of our Copenhagen babies—freezes the
social-interpersonal development of the infant. That freezing results in
the glacial, emotionless psychopath that we see in adulthood. Recall
that “Jolly” Jane Toppan was orphaned and institutionalized until the
age of five and went on to become a killer nurse—she had exactly this
risk factor for psychopathic violence.

As for Bowlby himself, what became of this little boy with his early
maternal deprivation and ruthless parental separation? He was likely
spared an outcome of “affectionless psychopathy” because right at the
get-go, despite the absence of his mother, he had all the attentions of a
caring nanny. As others went on to argue, the decisive issue is whether



you have someone to bond with—anyone at all.36 It could be a stand-in
mother figure not genetically related to you, like a nanny, or your
father, or even an elder sibling who takes on the caregiving role. As
long as you have the opportunity to consistently bond with any human
early in life, you derive the basis for appropriate social relationships.

We’ve seen here that, as with Peter Sutcliffe, indicators of later
violence can emerge by the time we take our first breath of air. For
Peter it was not just birth complications, but also schizophrenia, a
genetically based mental illness that we’ll return to later. But in our
developmental search for the origins of violence, is the nine months
spent in the womb already too late? Scientists are beginning to trace
back the origins of potential evil to points not too long after the
moment of conception. The anatomy of violence moves on to events
that occur before birth, and our genetic-like perspective here is fittingly
found in Genesis and a fable about the origins of humankind.

THE MARKS OF CAIN

Cain, a son of Adam and Eve, has the dubious distinction of being the
world’s first murderer—and the killer of his own brother. Cain’s story
is a fitting beginning to the history of homicide. After all, about 20
percent of all homicides take place within the family, and of these
about two-thirds can be viewed as reactive aggression37—responding
aggressively to an upsetting or provoking external stimulus.

Cain was one of these cases. He was absolutely furious with God.
God had accepted his brother Abel’s sacrificial offering of a sheep—
but had rejected Cain’s offering of crops. In a fit of rage, Cain
displaced his aggression onto Abel and slew him. As punishment, the
story goes, God placed a mark on Cain as a curse, and Cain was
destined to become a restless wanderer who would walk the earth,
never again able to cultivate crops.38

The search for a real-life mark of Cain in criminals was a goal of



early criminologists, and as we saw earlier, Lombroso, the father of the
discipline, was adamant that it could be found. In his thousands of
painstaking physical observations of criminals in Italy, Lombroso
believed he saw physiological signs of the “born criminal,” and
witnessed multiple hallmarks of Cain that he called “atavistic
stigmata” and that he fervently believed set criminal offenders apart
biologically from the rest of us.

Do you have the mark of Cain? Take your right hand, lay it palm up,
and relax it. Fold the fingers of this hand a little toward you. Can you
see one continuous crease that goes all the way across the top of your
palm? Or do you see two main creases that do not join together? If you
have a single palmar crease, bad luck. According to Lombroso, you
have the atavistic stigmata that makes you an evolutionary throwback
to lower species.

Now take off your shoes and socks, stand up, and look down at your
feet. Do you see a big gap between the first and second toe? If you do
things are not looking good—another strike against you. There are
others. If you want to see if you have one that I have, stick your tongue
out and look at it in the mirror. Do you see a fissure—a line running
down the middle of it? Another mark of Cain.

It sounds completely ridiculous—yet there is some veracity to
Lombroso’s claims. The “stigmata” outlined above are just three of a
number of what are now called “minor physical anomalies.” These
anomalies have been associated with disorders of pregnancy and are
thought to be a marker for fetal neural maldevelopment at about the
third or fourth months of pregnancy. For example, during fetal
development your ears sit relatively low on your head, but they begin to
drift up to their normal positions at about four months of development.
If disruption occurs to fetal brain development at this time, there is
incomplete embryonic migration of the ear anlage—essentially, the
ears will not migrate to their normal position, resulting in low-seated
ears.39 These anomalies are viewed as indirect markers of abnormal



brain development. If you want to have a quick look in the mirror at
yourself, is the point where your ear connects to your head below your
eyes? If so take another gulp.

In case you are getting worried, other minor physical anomalies
include adherent (attached) earlobes, electrostatic hair, and curved little
fingers. It is believed that they may be caused by environmental
teratogenic influences acting on the fetus, factors such as anoxia,
bleeding, infection—or fetal exposure to alcohol.40 Don’t worry if like
me you have only one or two minor physical anomalies—it’s having a
handful that really counts.

Minor physical anomalies—like many other markers for violence—
have not been systematically assessed in serial killers. But they have
been systematically assessed in research studies on a wide variety of
antisocial populations of different ages, ranging from troublesome
toddlers to violent adults. Beginning with a breakthrough paper in
Science, minor physical anomalies have even been linked to peer
aggression as early as age three.41 Again, in another study at the
preschool level, more minor physical anomalies have been found in
aggressive and impulsive boys.42 Moving on a little into elementary
school, boys with problem behaviors have more anomalies.43

Transferring to secondary school and to the troublesome teens, minor
physical anomalies in boys assessed at age fourteen predicted violent
delinquency at age seventeen. Interestingly, at this age, the relationship
was specific to violent offending—it was not observed for nonviolent
forms of delinquency.44 In this study the effects could not be attributed
to potential confounds such as family adversity. At about the same age
—but from a biosocial perspective—minor physical anomalies in
seven-year-olds combined with environmental risk factors in
predisposing the children to conduct disorder at age seventeen.45 This
highlights again the biosocial key that we saw when we looked into
birth complications—the interaction between a biological and a social
factor in predisposing someone to antisocial behavior.



Minor physical anomalies assessed by pediatricians at age twelve
predicted violent offending at age twenty-one by perpetrators now
leaving school and graduating on to violent criminal careers.46 Yet
again, a biosocial interaction was observed with especially high rates of
violence found in those with both minor physical anomalies and a
history of being raised in unstable home environments. As with birth
complications, the presence of a negative psychosocial factor is
required to trigger the biological risk factor in adults—and in both
cases the effects are specific to violent offending.

It may seem bizarre. Some of Lombroso’s ideas may seem very
repugnant. Yet over a hundred years after his first theorizing, we can
say that Lombroso was at least partially on the mark with his theory for
Cain-like atavistic stigmata for criminal offending. We can also say—
at least at a superficial level—that the book of Genesis highlights for us
external physical indicators of family feuds gone wrong. The key
difference is that while the mark on Cain in Genesis was very visible,
we never notice anyone’s minor physical anomalies. They are
imperceptible without a close physical examination.

From a scientific standpoint we get another pointer to the fact that
the seeds of violence are sown very early on in life—as early as the
prenatal period.

FROM PALM PRINTS TO FINGERS

How often do you look at your fingers? In all likelihood, not very often.
But take a look right now at your right hand.47 With your palm facing
you, look at the length of your fingers. Compare the length of the
second digit with the length of the fourth digit. The second digit is your
index finger, the fourth digit is your ring finger. You’ll very likely see
that the fourth digit is longer than the second. It is for most people,
especially on the right hand. If you can compare yourself with someone
of the opposite sex, see who has a longer ring finger relative to the
index finger. Males in general have the advantage—they tend to have a



longer ring finger compared with their index finger than women do.
This gender difference is also true in baboons.

What causes this difference between the genders? Genetics is one
explanation, with the same set of genes48 influencing both genitals and
digit length.49 But in addition, fetal hormone exposure—in particular
androgens—plays a critical role. Sometime between ten and eighteen
weeks of gestation there is a major surge in testosterone production that
among other things produces the primary gender differences we see at
birth. It not only masculinizes the nervous system and behavior, but it
also influences the ratio of the length of the second to the fourth
digit.50 The higher the testosterone exposure, the longer the size of the
ring finger relative to the index finger. Hence men have a relatively
longer ring finger than women.51

The testosterone explanation of the digit difference seems relatively
convincing. Several studies have observed that children with congenital
adrenal hyperplasia52—a condition caused by high prenatal androgen
exposure—shows this male effect of a relatively longer ring finger.53

Women who have larger waists relative to their hips often have higher
testosterone levels, and such women have been found in turn to give
birth to children with relatively longer ring fingers.54 Indeed, because
assessing prenatal androgen levels is not easy, this finger difference has
been touted as an indirect indicator of the level of androgens during
fetal development.55

What do we know about people with a more male-like, longer ring
finger? For one thing they tend to dominate, show physical advantages,
have male-like characteristics, and have personalities linked to
aggression. A study in Poland shows that females who have achieved
elite status in athletics have relatively longer ring fingers compared
with non-elite athletes.56 And such prowess is not restricted to the track
or to Poland. Male British symphony orchestra musicians also have
relatively longer ring fingers.57 On the field, English soccer players
who are in the first team have longer ring fingers than those who are in



the reserves.58 Some of you may recall the likes of Paul Gascoigne,
Geoff Hurst, Stanley Matthews, Peter Shilton, Glenn Hoddle, Kenny
Dalglish, and Ozzie Ardiles—soccer stars who represented their
countries in international matches. These twenty-nine stars, as a group,
were found to have longer ring fingers than a group of 275 professional
footballers who had not played for their country. Furthermore, the more
times they had represented their country, the longer their relative ring-
finger length.

Another correlate of the long ring finger is sensation-seeking and
impulsivity59—personality traits that we saw in the previous chapter to
be linked to antisocial and violent behavior. People who are relatively
lacking in empathy also have longer index fingers,60 and antisocial,
psychopathic offenders certainly lack empathy. Although the evidence
is conflicting, men with a longer ring finger tend to have higher
attractiveness ratings.61 Hyperactive children have a longer ring
finger,62 and we know that there is comorbidity between hyperactivity
and conduct disorder. Gay men’s ring-finger lengths are often in
between those of heterosexual men and heterosexual women.63 It’s not
true of every study, but in a sense relatively longer ring fingers
compared with index fingers go along with male characteristics—high
stimulation-seeking, low empathy, and hyperactivity.

Given this, it perhaps comes as no surprise that higher aggression—a
very male characteristic—is associated with longer ring fingers. In
Canada, male undergraduates who are more physically aggressive have
longer ring fingers,64 with the strength of this relationship being as
strong as the relationship between aggression and testosterone. In the
United States, male undergraduates with longer ring fingers report
being both more aggressive and more likely to engage in male-related
play activities.65 In China we have been finding cross-cultural support
for the relationship between high aggression and a longer ring finger in
male but not female eleven-year-old schoolchildren.66

We often think of aggression in the domestic domain as a bit



different from aggression toward strangers. Indeed, the field of
domestic violence has been almost completely dominated by scientists
with a strong social perspective on intimate partner violence. But
relative ring finger length, with its status as a marker for prenatal
testosterone levels, sticks up a rude finger gesture to this
predominantly social view. Men with long ring fingers are more likely
to use threats of aggression against their female romantic partners.67

They are also more physically violent toward them, and this is
especially true for men whose female partners are cheating on them.68

By and large, the relative ring finger length relationship with
physical aggression seems to be more true for men than for women. So
what’s going on beneath the Tarzan/Jane stereotypes of aggressive men
and nurturing women? I think part of the answer is that women are just
less aggressive than men, so aggression scores are more likely to
bottom out in women. There is less variability in aggression to explain
here. That is something we call a floor effect, and it can suppress
relationships. But more likely it’s because, as we saw in chapter 1,
hard-core physical aggression is costly in an evolutionary sense.
Women invest in their offspring more than men, and a woman who
initiates violence is likely to be hit in return, which could be a danger
to the survival of her offspring—more than would be true for the father
of the child. So instead, more “softer” forms of aggression—like
gossiping, rumormongering, making others feel guilty, and shutting
others out of relationships—are more in the female domain than full-
blooded physical aggression. Once we get down to assessing these
softer forms of “relational” aggression in women, studies do indeed
find relationships between such behaviors in females and longer ring-
finger lengths.69 They also show a relationship between finger ratios
and more “reactive aggression”—lashing out at others who have hurt or
slighted them.70

And what about aggression in the political arena? If you were the
leader of a country and in conflict with your neighbor over diamond



mines that had just been discovered in disputed territory, how would
you react? Suppose you can either negotiate or go to war. Your choice
is not entirely as free as you may think. It’s partly determined by your
relative ring-finger length. Business-school students at Harvard were
placed in this game scenario.71 The interesting parameter was the
number of unprovoked attacks the leader would make on the
neighboring country. As you might expect, men in general launched
more unprovoked attacks than women—32 percent versus 14 percent.
Let’s remember that by the tender age of one year, boys are already
throwing and hitting more than girls.72 But what’s more interesting is
that the students with longer ring fingers launched more unprovoked
attacks, an effect that was as strong as the gender difference in
aggression.73 If you are a Quaker, check out your political candidates’
finger lengths before casting your vote.

Why should this mark of Cain—the longer ring finger than index
finger—be a characteristic of aggressive individuals? Of course, the
longer ring finger itself is not causing crime. It’s more that other
factors that go into making a longer ring finger also go into making
aggression. We have just seen how higher testosterone in utero is
responsible for the digit difference. In chapter 4 we also saw how high
testosterone is causally related to aggression. So perhaps we have it
here—the longer ring finger is caused by high prenatal testosterone,
which in turn fuels aggression. That higher surge in testosterone early
in fetal development shapes a more prototypical male brain, which
shapes more prototypical male behaviors, including sensation-seeking,
interest in sports, low empathy, dominance, and, of course, aggression.

But is there something missing here, a question that begs to be
answered? What causes higher testosterone exposure in utero? Smoking
cigarettes during pregnancy can result in higher prenatal-testosterone
exposure to the fetus that leaves its mark on finger length. We suspect
this because mothers who smoke have higher testosterone levels, and
this can in turn reduce estrogen exposure to the fetus, resulting in



higher fetal testosterone levels. Experimental work in animals has
shown a causal connection, with exposure to nicotine in the prenatal
period resulting in higher testosterone in the fetuses.74 Given these
links, it’s not too surprising that mothers who smoke during pregnancy
have male offspring with longer ring fingers than mothers who do not
smoke.75

There is something elegant in this line of research. Unlike brain-
imaging research, where we can observe structural and functional
changes to the brain that may be caused by violence and subsequent
head injury, the digit difference precedes even the very initial
development of antisocial, aggressive, and violent behavior. How do we
know that for sure? Ultrasound can give us images of fetuses, but it’s
not possible to assess finger-length differences from such images.
However, researchers in Turkey examined 161 fetuses that had been
aborted at different stages of pregnancy and made exact measurements
of finger lengths. They established that the gender difference was
present by the end of the third month of gestation.76 There really does
seem to be a process in place very early on in life that contributes to
aggression many years later.

Relative finger length, then, provides us a window backward in time
to view what occurred during fetal development. It suggests not only
that Lombroso was partly correct, but also that the pre-birth period is
more important than we have previously thought. Of course, mothers
cannot control their hormone levels during pregnancy—they are not in
any way to blame if their child is exposed to higher testosterone and
becomes aggressive later in life. But there are other things she
knowingly does that will shape the fate of her child in a negative
direction.

SMOKING DURING PREGNANCY

Smoking is not good for your health. But it can do wonders for your
violence potential, especially if your mother smoked like a chimney



while she was pregnant with you. We now know that if a mother
smokes during pregnancy it not only has negative consequences on
brain development, but it also leads to increased rates of conduct
disorder and aggression in her offspring. A spate of studies has
established beyond a reasonable doubt a significant link between
smoking during pregnancy and both later conduct disorder in children
and violent offending in adults. A number of these studies are
impressive in terms of their size, the prospective nature of data
collection, long-term outcome, and control for third factors, suggesting
that the relationship is causal.

Using the birth cohort from Denmark that included 4,169 males, the
psychologist Patty Brennan at Emory University found a twofold
increase in adult violent offending in the offspring of mothers who
smoked twenty cigarettes a day.77 She also found a dose-response
relationship, with an increase in the number of cigarettes smoked
resulting in a linear increase in adult violence. It was an impressive
study, and there are many others like it in different countries.

In one birth cohort of 5,966 from Finland, the offspring of mothers
who smoked were twice as likely to have a criminal record by age
twenty-two.78 In a follow-up study of this Finnish sample to age
twenty-six, a twofold increase in violent crime and repeat offending
was found in the offspring of mothers who smoked.79 In the United
States, boys of mothers who smoked ten cigarettes a day during
pregnancy were four times more likely to have conduct disorder.80

These samples are predominantly Caucasian—are the same effects
found for other ethnic groups? They do seem to hold for African-
Americans, at least. The same effect of prenatal smoking exposure in
increasing both conduct disorder81 and disruptive behavior problems82

has been observed in African-American children. One U.S. study
showed more than a fourfold increase in conduct disorder in the
offspring of mothers who smoked half a pack of cigarettes a day,83 and
another found an increase of six points in behavior problems in three-



year-olds exposed to smoking during the third trimester.84 In New
Zealand, a doubling in the rate of conduct disorder was found in the
offspring of maternal smokers.85 You find the same relationship
between prenatal smoking and antisocial behavior in Welsh children
and adolescents.86 Wherever you go in the world, you get the same
finding.

Of course, you’ve probably already asked yourself a very good
question: Could it be that mothers who smoke during pregnancy are
not, on average, the most caring, educated, empathic, and informed
parents in the world? Someone willing to subject her unborn child to
toxins in the womb may not be providing the best environment after a
child is born. To illustrate this point further, in one study a full 72
percent of the offspring of mothers who smoked during pregnancy had
experienced either physical or sexual abuse. In addressing this
important issue many of the studies have taken pains to control for
third factors that could account for the smoking-antisocial relationship.
But even then, crime and antisocial personality in the parents, low
socioeconomic status, low maternal educational level, mother’s age at
the child’s birth, family size, poor child-rearing behaviors, bad
parenting, obstetric complications, birth weight, family problems,
parental psychiatric diagnoses, attention-deficit/hyperactivity disorder,
offspring smoking, and other drug use during pregnancy could not
account for the relationship. After that shopping list of confounds,
there’s not a lot left to control for. Taken together with the dose-
response relationship that was also established in several of the studies,
these findings appear to be real, and suggest a causal relationship
between smoking during pregnancy and later violence.87

Every puff counts. Studies repeatedly show that the more cigarettes
the mother smokes, the greater the odds of antisocial behavior in her
offspring. We’ll also see later in the book that many other factors
combine together with maternal prenatal smoking to really boost the
odds of violence in their offspring.



It’s my hope that if you are reading this and you are pregnant you
will decide to quit for the good of your little one. But I should warn you
that this alone may not be enough. If your husband or co-workers
smoke, you are still exposing your baby to the toxic effects of smoking.
Lisa Gatzke-Kopp, at Penn State University and a past graduate student
of mine, found that secondhand exposure to cigarette smoking
predicted conduct disorder even after controlling for antisocial
behavior in the parents, poor parenting practices, and other biological
and social confounds.88

How can a few puffs during pregnancy cause the fetus to become a
fighter later in life? What is the nature of the causal path from fetal
nicotine exposure to antisocial behavior? First and foremost, it can
partly account for the brain deficits that we saw to be apparent in brain
scans of adult offenders. Animal research has clearly demonstrated the
neurotoxic effects of two constituents of cigarette smoke—carbon
monoxide and nicotine.89 Nicotine passes across the placenta, directly
exposing the fetus. A primary effect is that it reduces uterine blood
flow and consequently reduces both nutrients and oxygen to the fetus,
producing hypoxia, which can damage the brain. Babies exposed to
smoking have been shown to have a reduction in head circumference,
indirectly reflecting a reduction in brain development.90 Studies of
brain-scanned adults who were exposed as a fetus to maternal smoking
show that they have thinner orbitofrontal and middle frontal gyral
thickness—brain areas that we will see in a later chapter are especially
implicated in violence.91

Because smoking negatively affects the fetal brain, we would expect
such exposed infants to show neuropsychological impairments later on
in childhood and adolescence—and they do. Studies have documented
impairments in selective attention, memory, and speed in processing
speech stimuli.92 A dose-response relationship between increased
cigarette smoking and reductions in arithmetic and spelling between
ages six and eleven has been reported.93 We’ve seen that



neurocognitive functions are impaired in offenders, and we also know
that such offenders fail in school, where math and spelling abilities are
important. Fetal exposure to smoking is a likely contribution to this
neurocognitive pathway to antisocial and violent behavior.

Prenatal nicotine exposure, even at relatively low levels, disrupts the
development of the noradrenergic neurotransmitter system.94 This is of
particular significance in the context of the autonomic deficits we
discussed earlier. Reduction of noradrenergic functioning caused by
smoking would be expected to disrupt sympathetic nervous system
activity. As we saw earlier, reduced sympathetic arousal as measured
b y sweat rate has been found in antisocial individuals. Furthermore,
when pregnant rats are exposed to nicotine at the levels commonly
found in human smokers, the offspring show an enhancement of cardiac
M2-muscarinic cholinergic receptors. These receptors inhibit
autonomic functions,95 so stimulation of their functioning via smoking
would reduce autonomic functioning and help explain the well-
replicated finding of low resting heart rate in antisocial individuals
outlined earlier. It would also help explain the impaired autonomic
functions that we have seen in offenders, such as reduced electrodermal
fear conditioning. In essence, when the fetus is exposed to smoking, the
sympathetic nervous system gets shut down—and the outcome can be
an under-aroused, stimulation-seeking individual.

One would think that today mothers fully understand and recognize
that smoking is bad for their unborn child. Yet the unfortunate reality is
that in the United States about a quarter of all pregnant mothers smoke,
while in the United Kingdom a quarter of smokers who become
pregnant continue to do so during pregnancy.96 Smoking remains a
likely contributor to the violent offending in the offspring of these
mothers.

ALCOHOL CONSUMPTION DURING PREGNANCY

In 1992, the double killer Robert Alton Harris was gassed to death in



San Quentin prison, the first execution in California in twenty-five
years. The terrible nature of his crime, in fact, likely contributed to the
new wave of executions in the state. The murders occurred in 1978.
Harris and his brother were looking to steal a getaway car for a planned
bank holdup when they spotted a couple of teenagers in a green Ford
eating Jack in the Box burgers. At gunpoint the boys were forced to
drive to a wooded area near a lake under the promise that they would
not be harmed. Once there, Harris shot and killed both boys. And it’s at
this point that, for a jury listening to testimony, it becomes more
psychologically gruesome.

Just as Harris was about to execute the terrified boys, one of them—
sixteen-year-old Michael Baker—pleaded for his life. According to a
witness who shared a cell with Harris after his arrest, Harris boasted
that he told the poor boy, “Quit crying and die like a man.” In those
moments of impending doom, the petrified boy started to pray to God.
Harris’s response? “God can’t help you now, boy; you’re going to
die.”97 After the executions, and just as callously, Harris calmly
finished off the rest of the murdered boys’ half-eaten hamburgers, and
flicked pieces of the homicidal gore from the barrel of his gun.98 The
heartlessness and clear lack of conscience, combined with the fact that
Harris had just been released from prison for another murder, made
him a clear candidate for the gas chamber.

What is also true of Harris is that he was born with fetal alcohol
syndrome. If smoking is problematic during pregnancy, you can
imagine what the negative effects of consuming significant amounts of
alcohol may be. Again, the model here is that alcohol consumed by a
woman during pregnancy is a significant source of damage to the fetal
brain, and this brain impairment predisposes her offspring to violence.
There are four features of fetal alcohol syndrome as first established by
the pediatrician Kenneth Jones in 1973:99 exposure to alcohol during
pregnancy, craniofacial abnormalities, growth retardation, and central
nervous system (CNS) dysfunction as evidenced by learning disabilities



o r low IQ. The craniofacial abnormalities in fetal alcohol syndrome
sufferers can be striking. The middle part of the face is relatively flat,
the upper lip is quite thin, and the eyes tend to be widely spaced. The
uncanny result of this is that two unrelated babies in a hospital can look
alike if they both have fetal alcohol syndrome. The rate of this
syndrome is about 3 babies in every 1,000.100 More common, however,
is the condition of “fetal alcohol effects”—in which just some of the
symptoms described above are present—with a base rate of
approximately 1 percent.

Matching the striking nature of fetal alcohol syndrome is the
relationship it bears to crime and delinquency. Perhaps the most
comprehensive study conducted to date is that of Ann Streissguth and
her colleagues at the University of Washington in Seattle.101 Although
fetal alcohol syndrome is relatively rare, Streissguth was able to obtain
an incredible 473 cases of either fetal alcohol syndrome or fetal alcohol
effects from the Pacific Northwest, and assessed outcomes for
antisocial behavior at age fourteen. A full 61 percent of the sample
evidenced juvenile delinquency. Sixty percent were expelled or
suspended from school. Forty-five percent showed some form of
inappropriate sexual behavior, such as incest, sex with animals, or
masturbation in public. More than half of the boys and 33 percent of
the girls went on to be arrested or convicted for their offending.

Streissguth’s work started off with fetal alcohol syndrome and
looked at outcome for antisocial behavior. Another way one could look
at it is to start off with a population of antisocial individuals and
examine rates of fetal alcohol syndrome and fetal alcohol effects. This
is exactly what Diane Fast and her colleagues did, and they found rates
of 1 percent for fetal alcohol syndrome—more than three times the
expected base rate—and a full 22 percent for fetal alcohol effects.102

There is little doubt that the mother’s intake of alcohol during
pregnancy can raise the odds of problematic behavior.

As with smoking during pregnancy one can argue that there is a third



factor that underlies the fetal alcohol syndrome–antisocial relationship.
Again, a genetically informative adoption study came to the fore in
ruling this factor out. Remi Cadoret at the University of Iowa studied
the adopted-away offspring of mothers who drank alcohol during
pregnancy and found that they too showed higher rates of conduct
disorder and adult antisocial behavior compared with adopted children
whose biological mothers did not drink during pregnancy. Because the
children were adopted away from their biological mothers after birth,
their antisocial behavior cannot be attributed to the fact that mothers
who drink may be poor caregivers during their child’s development. It
does look as if the exposure to alcohol during pregnancy is causally
related to crime outcome.

Figure 6.2   Brain of a normal six-week-old baby (left) and brain of a baby with fetal alcohol syndrome

The mechanism of action? The brain again has to be the number one
suspect. Alcohol exposure ravages the brain during fetal development.
The atrophy in brain tissue is striking and is widespread (Figure 6.2).
Particularly affected is the corpus callosum, the band of white nerve
fibers that connects the two hemispheres and allows for effective
communication.103 Poorer executive functions are also an almost
inevitable consequence of fetal alcohol syndrome.104 Experiments on
animals have demonstrated that during the latter half of pregnancy,



when the brain is rapidly developing, alcohol exposure results in a loss
of neurons. It also affects glutamatergic neurotransmitter functioning,
which in turn reduces hippocampal plasticity and the ability to learn.105

Just as we saw with prenatal smoking exposure, those born with fetal
alcohol syndrome show widespread structural and functional
impairments when given brain scans in late childhood.106

Can pregnant women get away with just one alcoholic drink a week?
It seems not. As with smoking, there is a dose-response relationship
such that with increasing degrees of alcohol consumption, aggressive
behavior and other externalizing behavior problems show a steady
increase. A study of African-American mothers demonstrated that
having just one alcoholic drink a week during pregnancy was enough to
raise the odds of aggression and delinquency in the children.107 Indeed,
this study documented that drinking a n y alcohol at all during
pregnancy tripled the odds that the child would have clinically
significant delinquency. At a causal level, animal studies yet again
show dose-response relationships between increasing amounts of
alcohol exposure and increasing degrees of structural brain
impairments.108 It would be unwise for anyone who is pregnant to
ignore the potential effects of consuming alcohol during pregnancy.

So is there such a thing as a natural-born killer? If by this question we
mean, “Is there an unalterable destiny for violence?,” the answer is no.
But we have seen here that there are multiple health-related factors that
occur right at birth and even before birth that are architects in shaping
the landscape of violence. Birth complications, disruption to the
developing brain of the fetus, exposure to smoking and alcohol, and
testosterone exposure are significant elements in the genesis of
violence. Yet these marks of Cain, while biologically based, are
essentially environmental processes—not genetic. We get back to the
crucial point that biological and social processes are inextricably
mixed, and that a true appreciation of the biology of violence needs to
take this mix into full consideration.



What is certainly true is that in casting the lots that determine who
will become an offender, for some the dice are loaded very early in life.
Yet these very early health processes are just the beginning in a
mixture of influences that can become toxic. We’ll see in the next
chapter that health risk factors continue throughout development to
create the deadly cocktail. As the example of Peter Sutcliffe shows us,
there is more to homicide than birth complications—biologically based
mental illness can be a critical factor in shaping a criminal career, as it
did with him and with many others.



7.

A RECIPE FOR VIOLENCE

Malnutrition, Metals, and Mental Health

Amsterdam was a bad place to be in the winter of 1944–1945,
especially if you were a pregnant mother. It was the beginning of the
Dutch Hunger Winter. The Allied invasion of Normandy the previous
June eventually gave relief to the Dutch, but in its immediate aftermath
it brought misery. The Allies had been blocked at the Rhine and could
not free much of the Netherlands from German occupation. In
September the exiled Dutch government in London ordered railway
workers in the Netherlands to go on strike in order to aid the Allies.
They duly followed instructions, but the result was disastrous. German
administrators retaliated with a food blockade, cutting off the western
Netherlands from its food supplies.1

It went from bad to worse. First, winter came very early that year and
was unrepentantly harsh. Canals froze over. Food could not be
transported. Retreating German troops destroyed bridges and docks,
making transportation even more difficult. Second, much of the arable
land had been ravaged by warfare and was barren—unable to provide
sustenance for the Dutch citizenry. Two more painful blows to aching,
empty stomachs.

People began to starve. In November, city residents were rationed
only 1,000 kilocalories of food a day. By February 1945 conditions
deteriorated further with diets dropping to 580 kilocalories a piece.2
Ten thousand died of malnutrition, particularly in the cities, which
were cut off from the countryside and food. Many thousands more are
thought to have died of complications as a result of the famine.3 And



for the remaining millions, life was wretched and depressing. Relief
came only with liberation, in May 1945—ending a bitter eight months
for the Dutch people.

This seems a peculiar starting point for a window into antisocial
personality, but the seeds of violence were being sown in that harsh
winter, concealed in out-of-sight little victims—the unborn babies of
starved, pregnant women. We know this because in 1963, when the
male babies who were in utero during the famine turned eighteen, they
underwent compulsory military service, and at that time they were
subjected to a psychiatric examination that included formal assessment
o f antisocial personality disorder.4 Data collected from these
examinations became the foundations of a unique epidemiological
study on the effects of prenatal malnutrition on later behavior.

In this breakthrough research study, Richard Neugebauer and
colleagues from the New York State Psychiatric Institute conducted
detailed analyses on these data. They divided the enormous sample of
100,543 men into those who were exposed to the famine—especially in
the large cities in the west, including Amsterdam, Rotterdam, Leiden,
Utrecht, and the Hague—and those in the north and south who were not
exposed to the famine.5 The key result? Those exposed to the famine
were two and a half times more likely to develop antisocial personality
disorder in adulthood than those not exposed to the famine. The effects
being especially true if the food shortage occurred during the first or
second trimester of pregnancy. These findings were the first to
demonstrate that poor nutrition during pregnancy predisposes to
antisocial behavior in the offspring.

This chapter on nutrition, toxins, and mental health is yet another
that highlights the importance of the environment in causing the brain
impairments that can contribute to crime. From the gut to the teeth to
the hair and back to the brain, this particular close-up of the anatomy of
violence shows that human and animal studies are building a persuasive
picture of how a lack of iron, zinc, protein, riboflavin, and omega-3 in



our diets may dump some of us into the violence trash bin. It’s a
question of how both too little and too much food is bad for us. We’ll
also see that these dietary deficiencies can be compounded by an
overexposure to heavy metals in the environment, including lead and
manganese. Finally, we’ll round off this physical-health perspective
with a mental-health perspective, showing how major mental illness,
with its base in biology, also contributes to violence.

My own research into nutritional deficiencies and violence was
inspired during a visit with Danny Pine, a brilliant and energetic
researcher at Columbia University who had been working on heart rate
and cognitive functioning in conduct-disordered children. We were
walking to a meeting with Neugebauer, and Danny, with his sparkling
glasses and wild beard, which had a life of its own, was talking a mile a
minute, as he often does. “And Adrian, you just have to meet Richard.
What a story from Holland—World War II, starvation, crime. It’s
really something, you’re gonna love this.” And then he added with a
mysterious twinkle and a wry smile, “Don’t forget to ask him about the
tulip bulbs.”

Tulips? What’s that all about? That song “When it’s spring again,
I’ll bring again tulips from Amsterdam” flashed through my mind—but
how does that fit into an academic meeting on violence? That was as
much as Danny left me with before I met Richard Neugebauer and
heard firsthand the astonishing story of the Dutch Winter Famine—and
the tulip bulbs. Apparently, in the final months of the food blockade the
starving Dutch began to eat tulip bulbs. These are toxic, and as we shall
see later in this chapter, toxins have been associated with offending.
Richard acknowledged that other issues remained unresolved. Only
male adults had been studied. What about females? Could this
malnutrition story apply to aggressive and antisocial behavior in
children? And do social factors like poverty play a hidden role?

These were the issues that percolated through my mind and
ultimately stimulated us to look into nutrition in our Mauritius study.



When our subjects were three years old, 1,559 of them came to the
laboratory with their mothers to be examined by a pediatrician. We
looked for five internal and external signs of malnutrition. First, they
had their blood analyzed in a lab to assess hemoglobin levels. This gave
us a handle on iron deficiency. Second, we had pediatricians conduct a
physical examination of each child to look for four other external signs
of malnutrition. Do you ever remember as a kid having cracks at the
corners of your mouth? I seemed to have them on and off, and I’d poke
them with my tongue when they felt hard and dry in order to soften
them up. This is angular stomatitis, caused by a riboflavin deficiency,
specifically a deficit in vitamin B2, but it can also reflect niacin
deficiency.6

Then the pediatrician would take a good look at the child’s hair.
What color was it? In Mauritius, almost all of the children have black
hair because they are of Indian, African, or Chinese extraction. But
some kids had an orange tinge to their hair. It wasn’t some kind of
funky look that their parents gave them to make them look cute and
artsy—it was kwashiorkor. This is African dialect referring to “red
hair.” It’s a sign of zinc, copper, and protein malnutrition that causes
dyspigmentation of the hair—essentially a loss of the natural black
color.7 The pediatrician also looked to see if the hair was sparse and
thin, a sign of zinc, iron, and protein deficiency.8 Then, after these two
careful looks, the pediatrician would grab a piece of hair and give it a
tug. If it came out easily, it was a sign of protein energy malnutrition.9

There we have the five strands—all clinical indicators of malnutrition.

At this point, Jianghong Liu, who at that time was a research fellow
at the University of Southern California, entered the picture. She was
the driving force behind the results I’ll discuss here. If a child had any
one of these significant indicators, she assigned them to the
malnourished group. Those who lacked malnutrition were the normal
controls. She assessed the kids again at ages eight, eleven, and
seventeen, the ages at which we had obtained teacher and parent ratings



of their aggressive, antisocial, and hyperactive behavior. The results are
shown in Figure 7.1. As you can see, at every single age the
malnourished kids had higher scores on all dimensions of what we call
“externalizing behavior”—aggression, delinquency, and
hyperactivity.10

Hold on a second. Aren’t kids with poor nutrition more likely to have
parents with low levels of education and income? And aren’t low levels
of education and income social risk factors for childhood behavior
problems? Maybe poor nutrition itself makes no active contribution to
aggression, but is linked to social deprivation, which causes aggression.
Point taken. So Jianghong Liu controlled for poverty and twelve other
social factors that could be driving the increase in aggressive behavior
in the malnourished kids. The result? The malnutrition-aggression link
was obstinate—it just would not budge. And it did not matter whether
you were Creole or Indian, a boy or a girl. Poor nutrition does not
respect race or gender when it comes to raising the risk of aggression.
Furthermore, we also saw a dose-response relationship at age
seventeen. If you look at Figure 7.2 you’ll see that the more signs of
malnutrition the child had, the higher the score for conduct disorder.
This result really reinforces the link between malnutrition and conduct
disorder.



Figure 7.1   Scores on externalizing behavior problems in malnourished and control groups across three

time periods

The type of malnutrition the kids had did matter a bit, though. Iron
deficiency was especially important. This ties in with findings from
experimental studies on animals showing that iron is involved in DNA
synthesis, neurotransmitter production and functioning,11 and white-
matter formation in the brain.12 If iron benefits the brain, low iron
should be a problem. And it is. Experimental studies that have
supplemented children’s diets with iron show improved cognitive
functioning.13 My angular stomatitis, which reflected a vitamin B2
deficiency, would also play a helping hand in poor cognition, because
vitamin B2 enhances the hematological response to iron.14

Consequently, riboflavin deficiency would reduce iron and further
negatively affect cognition. Eat your vitamin-fortified cardboard



cornflakes.

It really does seem that poor nutrition, right across the board—across
ages and types of problem behaviors—raises the odds of behavior
problems in the growing child. But we get back again to a central,
fundamental question. What is the mechanism of action, the way in
which nutrition—or rather the lack of it—translates itself into
aggressive and antisocial behavior? Back to basics. Back to the brain,
and back to cognitive functioning.

Figure 7.2   Dose-response relationship between signs of malnutrition at age three and behavior

problems at age seventeen

Jianghong Liu found that the children with poor nutrition at age three
also had lower IQs at that age and eight years later at age eleven. She
again found a dose-response relationship, with increasing levels of
malnutrition resulting in decreasing scores on IQ. If a child had three
indicators of malnutrition, her IQ dropped seventeen points. It’s a
significant tumble: imagine being average in your class and dropping to



the bottom 11 percent—not because of who you are, but because of
what you don’t eat. It did not matter what type of cognitive ability we
looked at, malnutrition had an influence on verbal IQ as well as spatial
(nonverbal) IQ.

In Mauritius, as in my day at primary school, they take national
examinations at age eleven to decide what type of secondary school
they will go to. The exams are in English, French, mathematics, and
environmental studies. It really decides the rest of these children’s
lives. We looked at their performance on these standardized national
examinations, and again we found that poor nutrition drives down
academic scores in a dose-response fashion. The same thing with
neuropsychological test functioning at age eleven, and the same thing
with reading ability. Poor nutrition sinks school performance and
neurocognitive functioning. And yes, we know that poverty and
parental education is linked to both IQ and poor nutrition, but
controlling for multiple social adversity indicators like these did not
alter the relationship. We could not escape the fact that nutrition is in
its own right absolutely critical for kids to do well in all realms of
intellectual life, and has real-life consequences in determining what
level of secondary education the kids end up getting.

From nutrition to cognitive functioning and back to behavior
problems. We are on our way to a part-answer to the core question of
“What is the mechanism of action?” Does poor nutrition make a dent in
cognitive functioning? And do dull wits turn kids to vandalism and
antisocial activities? It seems that they do. Liu statistically controlled
for the fact that kids with poor nutrition have lower IQ.15 This
technique makes the good and poor nutrition groups equal on
intelligence. When that is done, the group difference in antisocial
behavior disappears. This vanishing trick identifies poor cognition as a
likely mechanism. Poor nutrition leads to low IQ, and this lowering of
cognitive ability leads to antisocial behavior.

And it makes sense. You can imagine how low IQ can lead to school



failure. You likely did well in school, but imagine what it’s like to
instead go in every day and get stuck on your reading, get your mind
numbed with numbers that don’t add up, while all the time most other
kids seem to be doing just fine. Day in, day out, you’re a failure. A
failure for weeks, for months, for years.

It’s easy to see how this can result in low self-esteem and a loss of
hope. No wonder such kids try to bail out and kick back against the
institutional system once they gain the muscle to rebel. Note here that
just because poor nutrition acts negatively on the brain to predispose
someone to aggression, we are not saying no to social factors
altogether. Indeed, poor nutrition is very much an environmental factor.
We see here that a negative environment—not getting enough of the
right food—results in poor brain and cognitive functioning, which leads
some kids down the primrose path to crime and violence. And as we are
about to see, it’s something of a slippery slope.

OMEGA-3 AND VIOLENCE: A FISHY TALE

Strange stories abound when it comes to trying to explain violence and
other devious behavior. Perhaps one of the strangest circulating at the
moment is that it’s all to do with how much fish we eat. This may
sound odd, but if we take a close look at the data, what your grandma
always told you may be literally true—that fish food is brain food. And
if something affects the brain, it’s up for grabs as a causal agent in
crime.

We’ll begin with a topic in criminology that does not receive as
much attention as it should. Why do countries around the world differ
so much in violence, and what’s the cause of these differences? There
are plenty of ideas, old and new. Differences in unemployment rates do
not seem to explain international differences in homicide and, perhaps
surprisingly, neither does urbanization.16 A lot of emphasis has been
placed on social processes and for good reason, as the correlational data
supports it. As we might expect, gross domestic product (GDP) is a



strong correlate—the lower the GDP, the higher the violence: a
correlation of .68. It really makes sense if we think of poverty as a
cause of crime, because a higher GDP goes along with political
development, increased democracy, and better education of the people.

A different social mechanism—income inequality—endorses this
social perspective. As measured by the Gini index, the higher the
income inequality, the higher the homicide rate—a correlation of .57.
So the more a country is divided into the haves and the have-nots, the
higher the homicide rate. Denmark, Norway, Sweden, and Japan all
have relative income equality and low homicide, while countries like
Colombia, Botswana, and South Africa have high inequality and high
homicide, with the United States in between on both counts.

Interestingly, psychological beliefs also play a role. Some people
prefer money, while others prefer love. What would your own pick be?
We all differ to some degree, and just like individuals, countries as a
whole differ from each other in the relative value they place on love, on
the one hand, versus social status, good financial prospects, power, and
status on the other. In countries where people believe love is more
important than money, there is less violence. Perhaps the Beatles were
not far off the mark—all you need is love.

But we need to eat as well as make love. And this is the fishy part.
Countries differ an enormous amount in how much fish they eat, just as
they differ in their homicide rates. Joe Hibbeln, a leading fish-oil
expert working at the National Institute on Alcohol Abuse and
Alcoholism in the United States put yearly homicide rates and fish
consumption together. He found that they were negatively related—at a
correlation level of -.63.17 Take a look at Figure 7.3. It does look as if
something may be going on here. Take Japan. They have very low
yearly homicide rates—only one homicide per 100,000 people—and
they eat well over their own body weight in fish every year. Then you
look at eastern European countries like Bulgaria. They eat a measly
four pounds of fish a year and rack up homicide rates ten times that of



Japan. If you pick out the East Asian countries, they almost follow a
straight line, with China at 4.3 homicides/100,000; Singapore at 3.8;
South Korea at 3.0; and Japan at 1.2. The greater the fish consumption,
the lower the homicide rate.

Figure 7.3   Relationship between seafood consumption and homicide rates across the world

I showed Joe Hibbeln’s provocative data in a talk I gave to the
Criminology Department at the University of Pennsylvania in 2005
when I was being interviewed for a job, and one provocative question
posed was, “Wait a bit, where’s America here?” The United States was
not on the graph of twenty-six countries. My colleagues-to-be didn’t
exactly smell a rat, but felt it was a bit of a slippery story. So they went
and looked up the data for the United States for the year in question,
and what did they find? Fish consumption right in between the two
least-fish-consuming countries, Hungary and Bulgaria, and with
homicide rates way up at 9 per 100,000, right next door to the eastern
European countries. The correlation of -.63 was large and just as strong
as that between GDP and homicide rates.



Explaining differences in violence across countries in the world is
one thing, but such explanations may or may not apply to variations in
offending within a country. Yet even within countries there is evidence
that variation in fish consumption is related to antisocial behavior. In a
very large sample—11,875 pregnant women from Bristol, England—
women who ate more fish during pregnancy had offspring who showed
significantly higher levels of prosocial behavior at age seven.18 Put
another way, the offspring of mothers who did not eat much fish during
pregnancy had more antisocial behavior.

In the United States, a study of 3,581 people from Chicago,
Minneapolis, and Birmingham, Alabama, showed that those who hardly
ever ate fish had higher levels of hostility than those eating fish at least
once a week.19 There are also more behavior problems and temper
tantrums in boys with lower total fatty-acid concentrations as measured
from blood.20 The same is true of aggressive cocaine addicts.21 Even
dogs with low levels of omega-3 have been shown to be more
aggressive.22 Giving your dog omega-3 may do more than give it a
sleek, shiny coat.

Let’s just suppose for a minute that this is a causal relationship, that
bolting down boatloads of sushi and salmon somehow stops you from
blowing your fuse. How on earth could this be possible from a
scientific standpoint?

There is a reasonable answer based on experimental studies that
manipulate the amount of omega-3 that rats have in their diet.23 Recall
from previous chapters that violent offenders have brain structural and
functional impairments as well as neurochemical deficiencies. Fish is
inevitably rich in fish oil. Fish oil, in turn, is rich in omega-3—a
polyunsaturated long-chain fatty acid. Omega-3 has two important
components—DHA (docosahexaenoic acid) and EPA ( eicosapentaenoic
acid). What does DHA do? It is known to play a key role in neuronal
structure and function. Making up 6 percent of the dry cerebral cortex,
it influences the functioning of the blood-brain barrier that regulates



what gets into your brain from your bloodstream. It enhances synaptic
functioning, facilitating communication between brain cells. It makes
up 30 percent of the membrane of your brain cell and regulates the
activity of membrane enzymes. It protects the neuron from cell death.
It increases the size of the cell.

DHA also stimulates neurite outgrowth. There is more intricate
dendritic branching in the neurons of animals fed a diet rich in omega-3
compared with those fed a normal diet. Dendrites of the cell receive
signals from other brain cells, so this dendritic branching translates to
more connectedness between cells. The axon that transmits the
electrical signal to other cells is longer and has a better sheath to
conduct the electrical impulse. DHA regulates serotonin and dopamine
neurotransmitters, and we saw in chapter 2 that offenders have
abnormalities in those neurotransmitters. We also know that DHA is
involved in regulating gene expression,24 so in theory it can help turn
on genes that protect against violence—or turn off genes that increase
the probability of violence.

We also saw earlier that cognitive functioning is impaired in
offenders. Omega-3 supplementation has been shown to improve
learning and memory in animals,25 and also improves learning in
children.26 So it’s not just that omega-3 in theory improves the brain.
In practice, it makes a difference in terms of cognitive functioning—
and cognitive functioning is critical for performance in school and
success in life.

Omega-3 enhances both brain structure and function. We saw in
earlier chapters that brain structure and function is impaired in
offenders. So it’s perhaps not all that surprising that we find
associations between the amount of fish consumed and the perpetration
of violence.

You might still find this all a bit too much to believe. Surely it can’t
be that simple? And correlation is not necessarily causation, right?
You’re correct on both counts. But what we will see in a later chapter



on treatment is that there is mounting evidence from randomized
controlled trials that omega-3 is effective in reducing antisocial
behavior—and such trials are as good as it gets in establishing causality
and demonstrating a true and meaningful relationship.

But you’re likely still not convinced, are you? What use are these
malnutrition studies to the United States, or other prosperous nations?
Look around, everyone seems pretty healthy and there’s plenty to eat.
These results must be a problem only in developing countries, like
Mauritius.

And you’ve got a reasonable point here. Visitors to the United States
cannot help but be struck by the abundance of food and the big portions
that are served up in basic restaurants. And the desserts are veritable
mountains of yumminess. You take a look around you and, well, people
do look kinda big in America. Rates of obesity are 30.6 percent for the
United States and 23.0 percent for the United Kingdom, compared with
12.9 percent for Germany, 10.0 percent for the Netherlands, and 3.2
percent for both South Korea and Japan.27 There’s certainly no lack of
sustenance over here in the United States, so what’s the deal with all
the violence?

There are three complementary perspectives to this issue. First, if
you meet or see pictures of adult murderers, it’s true that they certainly
don’t look malnourished. But this belies the fact that as children some
of them, like the killers Henry Lee Lucas and Donta Page, were
surviving by rummaging around in garbage cans. Page was an unfed,
malnourished, scrawny little boy when he was growing up in the
ghettos around Washington, D.C. But when as an adult he raped and
killed Peyton Tuthill he weighed in at over 300 pounds. The outer
appearances of adult offenders can be very misleading, hiding years of
malnutrition at a critical early juncture in life when the brain is rapidly
developing.

Second, there are two types of nutrients—macronutrients and
micronutrients. Kids in America are getting plenty of the



macronutrients—carbohydrates, fat, and protein.28 But the story is
different for the second component—the micronutrients that include
vitamins and trace minerals, things like iron and zinc. They are “micro”
because the amounts we need every day are really small, in the order of
micrograms or milligrams. Yet they are critical for the growth and
maintenance of body and brain functions. At the level of
micronutrients, the World Health Organization argues that up to one
half of all the children in the world have iron or zinc deficiency.29

That’s a staggering fact.

Third, we’ve also got to factor in that there is a wide range in the
“bioavailability” of nutrients—the ability of the nutrient in question to
get into your bloodstream and act on your brain. Bioavailability is
influenced both by a host of genetic factors that determine how well
nutrients are absorbed from the gastrointestinal tract, and also by
environmental factors such as food inhibitors and enhancers. So,
essentially, you can have two people with the same intake of
micronutrients, but they may differ radically in terms of the degree to
which those micronutrients get into their bloodstreams and act on their
brains.

Once again, outside appearances and how well-fed a person appears
to be can be very deceiving. Big is not better when it comes to body
size and nutrition. Genes and environment, the two big gladiator arenas
in which we have been seeing violence played out, can also starve the
brain of critical nutrients. Given their potential importance, let’s take a
brief look at these micronutrients and the roles they may play in
violence.

THE MIGHTY MICRONUTRIENTS

What are micronutrients? They include vitamins as well as important
trace minerals like iron and zinc. If as a kid you had acne or if you had
white spots on your fingernails, as I did, you can suspect zinc
deficiency.



Deprive mice of zinc and their aggression increases threefold.30

Even before birth, zinc deprivation during pregnancy in rats increases
their offspring’s aggression.31 Children and adults in the United States
with assaultive and aggressive behavior have abnormally low levels of
zinc relative to copper.32 A Turkish study similarly found that violent
schizophrenics had lower zinc and copper ratios than nonviolent
schizophrenics.33

Iron is another important micronutrient. Several studies have found
aggressive and conduct-disordered children to be zinc-deficient.34 One
study found iron deficiency in a third of juvenile delinquents.35

Preschoolers with low iron also show a reduction in positive
emotions.36 This is significant because a lack of positive emotion
characterizes conduct-disordered children.37

Let’s link back to the brain again to understand why these
micronutrient deficiencies can predispose someone to violence.
Micronutrients like iron and zinc are critical for the production of
neurotransmitters and are important for brain and cognitive
development. If you reduce dietary levels of zinc and protein in rats
during pregnancy, then their offspring show impaired brain
development.38 Adult animals fed a zinc-deficient diet show “passive
avoidance learning deficits.”39 This is an inability to learn to inhibit a
response that leads to punishment, a cognitive deficit repeatedly found
in offenders who have difficulty learning from their mistakes.40

We can also link micronutrients to specific brain structures involved
in violence. The amygdala and hippocampus, which are impaired in
offenders, are packed with zinc-containing neurons. Zinc deficiency in
humans during pregnancy can in turn impair DNA, RNA, and protein
synthesis during brain development—the building blocks of brain
chemistry—and may result in very early brain abnormalities.41 Zinc
also plays a role in building up fatty acids, which, as we have seen, are
critical for brain structure and function.42 The availability of iron in the
brain, like zinc, has been shown to affect neurotransmitter production



and function.

What results in iron and zinc deficiency? It could be a lack of foods
like fish, beans, and vegetables. Bear in mind that micronutrients play
an important role in fetal brain development, and up to 30 percent of
pregnant mothers with low socioeconomic status are believed to be
iron-deficient. Smoking during pregnancy also impairs the
transportation of zinc from the mother to her fetus,43 depriving the
fetal brain of a key nutrient. We have already seen that smoking during
pregnancy predisposes a woman’s offspring to adult violence.

Amino acids are also important because they are what proteins are
made out of. Eight of our twenty-two amino acids are essential because
our bodies cannot produce them. Animals fed diets reduced in one of
these—tryptophan—become aggressive, while high-tryptophan food
reduces their aggressive behavior.44 When tryptophan is
experimentally reduced in men and women,45 they respond more
aggressively when provoked.46 Reversing that scenario, when
tryptophan is enhanced, aggressive behavior is reduced.47

Low tryptophan likely increases aggression because it impairs the
brain’s ability to inhibit responses that we should not make. Brain-
imaging research has shown that reducing tryptophan reduces
functioning in the orbital and inferior regions of the right prefrontal
cortex when subjects try to refrain from making a response to a
stimulus.48 We saw earlier that this underneath part of the prefrontal
cortex is functionally and structurally impaired in offenders. Because
serotonin is synthesized from tryptophan, the amino acid likely
predisposes someone to reactive aggression by lowering brain
serotonin, the neurotransmitter we saw in chapter 2 to be depleted in
impulsive violent offenders.

Where does tryptophan come from? Foods like spinach, fish, and
turkey. We see that omega-3 from fish could have a calming effect on
aggression. In addition to fish, you might also tell your kids to eat their
spinach—even if Popeye is not exactly the best role model for



nonaggressive behavior.

TWINKIES, MILK, AND SWEETS

Sugar rush. Many of us have experienced it. We eat a ton of high-
carbohydrate foods and drinks and then feel an energy rush that can
make us feel able to shoot for the stars. Then we can feel a little
agitated, get light-headed and on edge, and make a crash landing.
That’s what was claimed when Dan White killed the mayor of San
Francisco, George Moscone, along with the city supervisor and gay-
rights activist Harvey Milk.

Dan White was down in the dumps. Life wasn’t working out too well.
Having gone from serving in the Vietnam War to working as a police
officer and then as a firefighter, he was familiar with high-risk life
adventures. But his latest risky venture, a potato restaurant, wasn’t
working well, and he was out of money. He had resigned his position on
the San Francisco Board of Supervisors—a position he had gained with
strong union support from both firefighters and the police.

He had also fallen out with Harvey Milk, who was supporting the
establishment of a juvenile detention center that had been proposed by
the Catholic Church and was located in White’s district. Now, while
Dan White was a Roman Catholic, he was dead set against having the
detention center in his district. He also had a gripe with gays, and
Harvey Milk was gay. White had resigned from his political position to
focus on his potatoes, but with their failure he went back to Mayor
Moscone to regain his position. Moscone was in favor, but Milk was
against White’s reappointment.

In a fit of reactive aggression, White took a gun and entered San
Francisco City Hall through a window to avoid the metal detectors. He
went into Mayor Moscone’s office and begged him to restore his
position. Moscone refused, so White shot him dead. He then went into
Harvey Milk’s office and shot him dead too.



Enter the Twinkie. At his trial, White’s defense team and their
psychiatrists argued that he was suffering from depression and had
immersed himself in an orgy of junk foods and drinks packed with
refined sugar. Bad diet could influence his mood. White was a white
working-class heterosexual all-American Catholic who had fought for
his country and once saved a woman and her baby from a fire. The jury
was made up of predominantly white working-class people who shared
White’s values. Some openly wept when they heard the pressure he was
up against in his life. Instead of first-degree murder and the death
penalty, he was found guilty of voluntary manslaughter and received a
prison sentence of seven years and eight months.

The San Francisco gay community went nuts. Even Acting Mayor
Dianne Feinstein proclaimed: “Dan White has gotten away with
murder. It’s as simple as that.”49

White’s defense had been buttressed by $10,000 that the police had
raised for him. The result was the “White Night Riots.”50 A crowd of
1,500 quickly gathered that night in the predominantly gay Castro
District, where Milk had lived. It grew to an ugly 3,000 who descended
onto City Hall and tore the place apart.51 Police cars were set on fire.
After establishing order at City Hall, police retaliated by going into
bars in the Castro area and beating up gays. Sixty-one police officers
and over a hundred gays were hospitalized for injuries. Dan White
eventually committed suicide.

All this because of a little Twinkie?

Not quite, but near enough. Twinkies themselves—sponge cakes with
cream filling—were never actually brought up at Dan White’s trial, and
the term “Twinkie Defense” was a phrase invented by the press. But
junk food was brought up at the trial. Could it really contribute to
diminished rational thought, as the defense argued? The claim certainly
caught on rapidly after the trial. As one protestor put it to reporters as
he was setting fire to a police car on that White Night, “Make sure you
put in the paper that I ate too many Twinkies.”52



White’s behavior may or may not have been influenced by junk food,
and even if it did contribute to the homicides, we are hard-pressed to
view this as an excuse—either an excuse for Dan White’s outrageous
actions or, indeed, an excuse for the reactions of the local community.
But if there is a mechanism at play here with respect to aggression, the
likely candidate is refined carbohydrates. A number of studies have
claimed that dietary changes aimed at reducing sugar consumption
reduce institutional antisocial behavior in juvenile offenders. Some of
these claims are striking. For example, one early controversial study—
a two-year double-blind controlled study of twelve- to eighteen-year-
old delinquents—obtained a 48 percent reduction in disciplinary
offenses after diets were altered in order to reduce refined
carbohydrates.53 Experimental studies in animals have also
demonstrated a causal relationship between low blood sugar and
aggression in rats.54

Let’s move on to Peru and the Quolla Indians for another course in
the recipe for violence. The Quolla have a very high rate of homicide
and incessantly feud with each other, and have been called, a bit
harshly, “perhaps the meanest and most unlikeable people on earth.”55

One anthropologist who studied them made the keen observation that a
significant number of their acts of aggression seemed to be without
good cause.56 He also noticed that the Quolla were often hungry and
craved sugar. Could it be that their irrational aggression was due to low
blood-sugar levels and reactive hypoglycemia? A glucose-tolerance
test, which assesses propensity for low blood-sugar levels, confirmed a
relationship between low blood sugar and both physical and verbal
aggression in the Quolla.57 When you next feel irritable and angry for
reasons that are not obviously apparent, you might consider a quick
nutritious nibble to restore your sugar levels—but not a Twinkie.

I n Finland, Matti Virkkunen, who is a psychiatrist at Helsinki
University, has been repeatedly demonstrating in some important
studies very significant metabolic abnormalities in violent offenders



that fit the low-blood-glucose idea. In a series of early studies, Matti
demonstrated that violent offenders were more prone to hypoglycemia.
He demonstrated that aggressive psychopaths had increased insulin
secretion, which would explain their low blood-sugar levels.58 More
recently, Matti found low glucose metabolism and low levels of the
hormone glucagon in another group of violent Finns.59 He then found
that low glucose and glycogen formation predicted which violent
offenders would go on to commit further violence eight years later,
with the two measures explaining 27 percent of this future
recidivism.60

If Matti Virkkunen and others are right, how exactly would the
recipe of junk food, hypoglycemia, and low glucose metabolism push a
person to violence and aggression? It goes something like this. Diets
high in refined carbohydrates can cause extreme fluctuations in blood
glucose levels—foods like white bread and white rice. Such foods have
the bran, germ, and nutrients stripped from the whole grain, taking
away the fiber. Because of the fiber loss, they are rapidly absorbed by
the gut, resulting in a large and rapid increase of glucose swishing
around in the bloodstream. This in turn triggers an inappropriately
large secretion of insulin. Insulin’s job is to soak up the excess glucose
and convert it into glycogen so that surplus energy can be stored for
future use. But too much insulin release results in too much of the
available glucose being taken out of circulation. This is bad news for
the brain, which requires at least 80 milligrams of glucose a minute to
function efficiently. Drop below that mark and you progressively
observe symptoms of nervousness and irritability. That combo of
increased irritability combined with feeling on edge could be the first
step in the development of a full-blown aggressive outburst. It’s not too
surprising, therefore, that when glucose levels of subjects are
experimentally lowered in the laboratory, people report feeling more
angry even though there is no provocative stimulus.61

But what’s really shocking is a recent study by Stephanie van



Goozen and her colleagues at Cardiff University in Wales that was
conducted on a sample of 17,415 British babies born in 1970.62 When
they were ten years old, the children were asked how often they ate
sweets. Van Goozen showed that the kids who ate sweets every day
were three times more likely to become violent by age thirty-four. They
controlled for many factors, and the results remained significant.

If this relationship is causal, what’s going on? It could be reactive
hypoglycemia. The kids who are helping themselves to candy at age ten
are also helping themselves to a lifestyle of unhealthy eating habits—
high-energy, highly refined carbohydrates that result in too much sugar
too quickly. The resulting rebound of very low blood sugar and
symptoms of irritability can predispose a kid to giving someone else a
good punch in the face in the school playground. Or, as an adult, a
broken bar glass in the face. Keep your kids off the candies.

HEAVY METALS MAKE FOR HEAVY HITTERS

If you think sweets are bad for you, they’re nothing compared with
other things that can get inside you, mess up your brain, and make you
flex your muscles. I’ll suggest here that heavy metals can form some of
the ingredients in the concoction for crime causation. Let’s take a look
at a few of the key ingredients.

Lethal Lead

We saw in chapters 3 and 5 that the structure and function of the brains
of violent offenders—especially the prefrontal cortex—is
compromised. We have also hypothesized that these brain impairments
produce secondary effects—emotional, cognitive, and behavioral—
which in turn shape violence. Lead is a leading candidate as a source of
these structural and functional brain impairments.

First and foremost, lead is neurotoxic, meaning that it kills neurons



and damages the central nervous system. The neurotoxic effects of lead
have been known for millennia, and efforts to reduce it are not recent.
They have a connection to my favorite drink in England—cider. Back
in the seventeenth and eighteenth centuries there was a common
malady known as Devon colic, a neurological condition that
particularly afflicted people in the southwest of England. They grow a
lot of apples down in Devon and cider was almost a staple drink there
back then. It was thought that the acidic apple juice caused the colic.
Yet in the late eighteenth century George Baker, a physician, identified
the cause as lead contained in the cider presses. Over the next few
decades lead was steadily taken out of the presses. A near-miraculous
reduction in Devon colic occurred, proving Baker’s hypothesis.

Lead’s neurotoxic effects are documented in brain-imaging studies
of workers exposed to the metal in their jobs. One study scanned the
brains of 532 adult men who had worked in a lead chemical plant.63

There was a wide range of bone-lead levels in these participants, but an
average reading was at the very top of the safety level.64 Workers with
relatively high bone-lead levels had smaller volumes of many brain
areas even after controlling for multiple confounds like age and
education levels. The fact that the frontal cortex was particularly
reduced65 is very interesting, given that this brain region is involved in
violence. This lead effect was equivalent to five years of premature
aging of the brain.

So lead workers have brain volume reductions. What about people in
the community like you and me who likely have just low to moderate
levels of lead in our blood? This question was addressed in a study of
157 individuals from Cincinnati who had had their blood-lead levels
measured twenty-three times from the ages of six months to six and a
half years.66 This prospective study again showed that those with high
lead levels had low brain volumes. One of the brain regions most
affected was the ventrolateral prefrontal cortex, that lower outer region
of the front of the brain that is impaired in antisocial and psychopathic



individuals. This community sample had an average blood-lead level at
age six that was high, but still within the so-called “safe” range as
defined by the Centers for Disease Control and Prevention. We can see,
then, that those exposed to “safe” levels of lead can suffer from brain
impairments. Furthermore, the prospective nature of the study, moving
from childhood lead exposure before age six to brain structure at age
twenty-three, helps to establish causality.67

These studies give clear documentation of the negative impact of
lead on the brain, and, intriguingly, they also document that the brain
area most frequently found to be compromised in violent populations
—the frontal cortex—is particularly impacted by lead exposure. The
next question is whether those with high lead levels are found to be
more antisocial.

The landmark study in this area was conducted by Herbert
Needleman at the University of Pittsburgh. He found that boys with
high lead levels have higher teacher ratings of delinquent and
aggressive behavior, and also higher self-reported delinquency scores.
It was an impressive and influential study. Similar links have been
found in at least six other studies in several different countries.68

Furthermore, experimental exposure to lead during development
increases aggressive behavior in hamsters, thus suggesting a causal
link.69

Environmental lead exposure, therefore, is a risk factor for antisocial
and aggressive behavior in delinquent kids. What about adult crime?
And how early in life does this association occur? Answers to these
questions were obtained in a methodologically strong study of African-
American pregnant women.70 Both prenatal and postnatal blood-lead
levels in their offspring dramatically predicted adult crime in the early
twenties and also adult violence. For every 5 microgram increase in
prenatal blood-lead levels, there was a 40 percent increase in the risk
for arrest.71 Given that a 5 microgram increase from birth to age five
still keeps you well below the limits of what the Centers for Disease



Control and Prevention considers safe, this constitutes substantial risk
from just a moderate, “safe” amount of lead exposure.

The last study shows that blood lead very early in life is an important
predictor of adult crime. We also know that blood-lead levels are
maximal at twenty-one months, when children are most exposed to
lead.72 Why is that? You know that toddlers put their fingers in their
mouths a lot. And they also get their fingers into every pie they can,
including mud pie outside in the garden. Lead lingers well after its
release into the environment and stays in the soil for years. Even
though gas is now unleaded, the lead residue from the past still lingers
in the soil, especially near major roads and freeways.

High blood-lead levels later in childhood can be even more
important. One study in Yugoslavia 73 recruited pregnant mothers in
1992, just at the time of the large-scale ethnic conflict between the
Serbs and the Croats. The mothers came from two towns near lead
smelters. Blood-lead levels in their offspring at age three were more
strongly related to destructive behavior than the prenatal measures of
blood lead. Similar findings have been obtained in America, with high
blood lead at age seven—but not age two—correlating with high
antisocial and aggressive behavior at age seven.74 So lead exposure still
matters well after the age of twenty-one months.

Lead research lends itself to an intriguing conceptual point. What has
puzzled criminologists is the unpredicted drop since 1993 in violence
after a continuous rise, which flew in the face of criminological
predictions of further increases. For example, within seven years
viol ent crime in New York had dropped 75 percent. Many
sociopolitical explanations were given, but none could account for both
the rise and the fall in crime across several decades. Critics of
neurocriminology argue that biology cannot, of course, explain
differences in violence over time or across regions within a country.
Isn’t biology fixed and static? Surely it cannot explain secular trends—
shifts in violent crime rates across time.



But it can, and dramatically so. In research papers buried in an
obscure environmental journal, Rick Nevin documented a strikingly
strong relationship between changes in environmental lead levels from
1941 to 1986, and corresponding changes in violent crime twenty-three
years later in the United States.75 So, young children who are most
vulnerable to lead absorption go on twenty-three years later to
perpetrate adult violence. As lead levels rose throughout the 1950s,
1960s, and 1970s, so too did violence correspondingly rise in the 1970s,
1980s and 1990s. When lead levels fell in the late 1970s and early
1980s, so too did violence fall in the 1990s and the first decade of the
twenty-first century. Changes in lead levels explained a full 91 percent
of the variance in violent offending—an extremely strong relationship.

Nevin found exactly the same matching of the lead levels and
violence curves in Britain, Canada, France, Australia, Finland, Italy,
We s t Germany, and New Zealand.76 There was cross-cultural
replication. Furthermore, in states where lead levels dropped more
quickly, later violent crime also dropped more quickly.77 Variations in
lead levels even correlate with variations in crime rates within cities.78

From international to national to state to city levels, the lead levels and
violence curves match up almost exactly.

Kevin Drum, a political blogger and columnist argues that these
findings have been completely ignored by criminologists. He contacted
criminology experts and none of them showed a scrap of interest.79

Why? Likely because to recognize that secular trends and both rises
and falls in violence can be partly attributed to brain dysfunction—and
not to better policing or to gun control or to the end of the crack
epidemic —would be to recognize the explanatory power of biology
theories. Currently that’s something very difficult for many social
scientists to accept.

Cruel Cadmium



At a McDonald’s next to the post office in the community of San
Ysidro, near San Diego, at 3:40 p.m., on July 18, 1984, a middle-aged
man walked in with a 9-millimeter semiautomatic Uzi and unloaded
257 rounds of ammunition into the customers. The shooter, James
Oliver Huberty, killed twenty-one people and wounded nineteen
others.80 His victims ran the gamut in age from just seven months to
seventy-four years.

What on earth made Huberty do it? Cadmium is a very likely culprit.
An analysis was made of Hubert’s hair after he was shot dead by a
SWAT team sniper perched on the roof of the next-door post office.
The results were nothing short of astonishing. In the words of William
Walsh, the chemical engineer conducting the analysis, “He had the
highest cadmium level we have ever seen in a human being.”81

Huberty’s lead levels were also high, so he had a double hit. There’s no
mystery as to why he had multiple metals in his body. Huberty had
been a welder for Union Metal for a number of years until he gave it
up. The reason he left his welding position? In an exit interview that he
gave to his employer upon leaving, he said, “The fumes are making me
crazy.”82

So cadmium can be a killer, not just in people like Huberty, and not
just in the United States. Certainly, hair samples from violent offenders
in the U.S. show them to have more cadmium than nonviolent
offenders.83, 84, 85, 86 High hair-cadmium levels also characterize U.S.
elementary schoolchildren with behavioral problems.87 The same is
true for schoolchildren in China, a leading producer of cadmium. The
Dabaoshan mine in the city of Shaoguan in the Guangdong province is
a multi-metal mine. Water is used to leach the ore, and the waste water
is then transported by rivers to local villages, delivering a large dose of
heavy metal to the villagers. The result is that the crop region in this
countryside has sixteen times the recommended level of cadmium. A
study of schoolchildren living downstream from the mine showed that
hair-cadmium levels explain 13 percent of the variation in their



aggressive and delinquent behavior.88 Cadmium is quite a heavy-metal
key on the biological key chain unlocking the etiology of violence.

It’s not hard to see how people living near a mine are exposed to
cadmium, but what about the rest of us? Not surprisingly, cadmium is a
hazardous substance that can cause death and is banned by the
European Union for use in electrical equipment. Yet about 75 percent
of all cadmium in the United States is used in rechargeable nickel-
cadmium batteries rolling around your home right now. Not too
harmful there, perhaps, but cadmium does find its way into the
environment from municipal waste grounds and fossil fuels because
products containing cadmium are rarely recycled.

The people most susceptible to cadmium? Smokers. They inhale
about 10 percent of the cadmium content of a cigarette, which gets
nicely absorbed into the bloodstream from the lungs.89 They end up
with five times the cadmium levels of nonsmokers.90 The rest of us get
exposed too, because foods like offal (the internal organs of animals)
a n d cereals91 account for 98 percent of our cadmium intake. In
contrast, seafood, which we saw earlier to be associated with lower
violence, accounts for only 1 percent.92

The twist here is that the amount of cadmium acting on your body is
a function of other factors. Iron blocks the intestinal absorption of
cadmium.93 Women on vegetarian diets have reduced iron levels and
they also have increased cadmium exposure. If they smoke as well they
will have an exponential increase in cadmium. This may partly explain
why low iron is associated with violence—individuals with low iron
levels are more susceptible to the negative effects of cadmium on the
brain.

Mad Manganese

Everett “Red” Hodges is one of those larger-than-life characters whose
charismatic and witty stories blend with forceful argumentation to



make you believe almost everything he has to say. His sons have been
both perpetrators and victims of crime. One was a rebel without a cause
who got into a load of trouble as a juvenile delinquent. The other was
mugged in a parking lot and very badly beaten up, suffering brain
damage as a result. “My son was damn-near murdered,” Red said in an
interview. “I know the anguish and suffering that families go through.
And you can’t put a price on it.”94

Red reasoned that if the criminal justice system had done a better job
of dealing with the neurobiology of violence, his son and many others
would never have been the victim of violence. The anguish of many
family members would have been spared.

Red pins the blame on one particular metal—manganese. Having
made a good deal of money in a Bakersfield oil field in California, Red
Hodges sank a million dollars into funding efforts to investigate his
hypothesis. Working with Red, Louis Gottschalk at the University of
California, Irvine, demonstrated that three different samples of violent
criminals had higher levels of manganese in their hair than controls
did.95 Roger Masters at Dartmouth University similarly showed that
areas in the United States with higher levels of manganese in the air
have higher violent-crime rates—even after controlling for multiple
socioeconomic confounds.96

At the same time, the manganese debate is a political hot potato, and
it’s hard to know who’s right and who’s wrong. Critics reasonably
argue that the evidence is mixed and that we cannot easily untangle
cause-and-effect relationships from correlational studies.97 What helps
here are longitudinal studies involving teeth. The cusp tip of the first
molar gives a handle on manganese exposure halfway through
pregnancy—a time when a fetus’s brain is rapidly expanding. Using
these teeth, researchers showed that kids with high prenatal manganese
levels had disinhibited, antisocial behavior across the board on a host
of antisocial-behavior measures.98

What causes excessive manganese exposure during pregnancy? A



deficiency in iron—the micronutrient that when low is associated with
high antisocial behavior—enhances manganese absorption. Women
with low iron levels absorb about four times more manganese than
women with high iron levels.99 An early postnatal source of manganese
is soy infant formula, which has eighty times the amount of manganese
that natural breast milk has. It’s possible that the higher IQs found in
breast-fed babies may be due to formula-fed babies’ being exposed to
high manganese, because manganese excretion is controlled by the
liver. The livers of babies are underdeveloped, and consequently they
are less able to excrete manganese. The excessive manganese could
then result in poorer brain functioning and lower IQs.

Put the two together and you begin to build a recipe for violence.
Pregnant mothers have a tendency to have low iron. This will result in
increased manganese exposure to the fetuses. Then, when the nippers
are born, they get soy milk with a hefty dose of manganese that their
little livers cannot deal with. The potential result? One more strike on
the brain. Higher manganese levels in children can result in
impairments in cognitive speed, short-term memory, and manual
dexterity.100 As we noted earlier, this neurocognitive dysfunction
predisposes individuals to violence. Furthermore, manganese reduces
serotonin, a neurotransmitter that when low causes a predisposition to
impulsive violence.

Given this, perhaps it’s not too surprising that fifteen studies on
workers exposed to manganese in all corners of the world—including
Chile, Great Britain, Egypt, Poland, Brazil, the United States, Scotland,
a nd Canada—without exception report significant mood disruption,
including aggression, hostility, irritability, and emotional
disturbances.101 In Chile the term used is locura manganica—meaning
“manganese madness.” It refers to violence, mood disturbances, and
irrational behavior. It’s just the type of craziness that James Huberty
reported as the reason for leaving his welding job, this time for another
mad metal—cadmium.



It has been documented that the aggressive acts of workers exposed
to manganese result in “stupid” crimes that are not premeditated and
motivated by gain, but more a result of brain impairment resulting in
poor emotion regulation and impulsivity.102 Not surprisingly, low
intelligence is an extremely well-replicated risk factor for violent
offending, a risk factor that could in part be caused by an excess in
manganese.

Mysterious Mercury

Moving from manganese to mercury you might expect the same pattern
of results to emerge. But they don’t. Mercury is mysterious. Of all the
heavy metals, this one may or may not play a role in violence—a fact
that is both striking and enlightening. Mercury is toxic to the brain and
other body organs, with about half of human-generated mercury
coming from coal plants. Dental amalgams are another source, and fish
are also argued to be a major dietary contributor.

Despite its toxicity, to my knowledge there are no convincing
demonstrations that antisocial and violent individuals have higher
mercury levels. It is also surprising that there are so few studies on
mercury levels and cognitive ability in community populations. Two
major prospective studies that have been done on blood-mercury levels
and cognitive-behavioral functioning show conflicting findings.103 One
study, conducted in the Faroe Islands, between Scotland and Iceland,
found high mercury to be associated with poorer cognitive
functioning.104 The other study, in the Seychelles, which is just up the
road from Mauritius, in the Indian Ocean, found no association between
mercury and cognitive-behavioral outcomes.105 Reviewers are at a loss
to explain the discrepancy, putting the difference down to “culture.”106

Yet if we put together a few seemingly unrelated facts, these
geographically contradictory findings can make sense. Where do
people get mercury from? Supposedly from eating fish that are high up



in the food chain—particularly shark, swordfish, and king mackerel,
which are certainly on the no-go list for pregnant mothers. In the Faroe
Islands they also eat a whole load of pilot whale, especially outside the
capital city. What’s the deal with pilot-whale meat? It’s not just very
high up in the food chain and high in mercury, but it’s also low on
selenium.

Selenium? This is a mineral that defends the brain against “oxidative
stress,” a process in which the brain cell takes up too much oxygen,
resulting in the production of free radicals that damage DNA and the
cell membrane, resulting in cell death. Selenium not only protects
against this damage but, more important, it binds with mercury. Like a
magnet, selenium latches onto mercury and keeps it from binding with
brain tissue, thus preventing brain and cognitive impairment.

If you think about it, fish seem to do okay with all that mercury
leaching out of the seabed, and many species are packed with selenium.
Going back to the two studies with contrasting results, the high-
mercury and low-selenium diet in the Faroe Islands translates into poor
cognitive and behavioral functioning. And yet in the Seychelles,
pregnant women are also exposed to mercury, eating twelve portions of
fish a week. That’s a lot, twelve times the consumption of American
women. So what is different in the Seychelles and the Faroe Islands? In
the Seychelles they do not eat pilot whale, which is low in selenium.
Instead they eat fish high in selenium that buffers them from mercury
and its cognitive impairments. Their diet thus protects them against any
damaging effects of mercury, as well as providing a high dose of the
beneficial omega-3. We shall return to omega-3 in a later chapter when
we pose prevention strategies to fight violence.

MENTAL ILLNESS MAKES FOR MEANNESS

So we are seeing that biology plays out in the environment and in the
physical-health arena when it comes to the makings of malevolence.
Some heavy metals take their toll on the brain and predispose people to



violence. But health is a multifaceted construct, and it acts in ways
other than diet and environmental toxins to shape violence. Let’s not
forget mental health. Biological impairments can also make men mad,
and madness can make men mean. Women too, perhaps even more than
m e n . Mental illness has its roots in genes and neurotransmitter
abnormalities that mess with our minds. And it’s when our minds are
mucked up that we are most prone to violence. One prominent and
major mental illness that can do this is schizophrenia.

I’ve long had an interest in schizophrenia because it was, in a way,
pivotal in moving me out of accountancy and into criminology. Not
that I became psychotic adding up all those numbers at British Airways
—although at times I did think I was losing my mind somewhere
within those cabin-crew accounts. But this clinical disorder did
radically change my life. Haven’t we all had those pivotal moments in
life when a seemingly chance, inconsequential event changed
everything? You pick up some random book, just like you picked up
this one, and something clicks. The next thing you know, your life takes
a sudden turn—all because of one capricious, unpredictable, and
seemingly innocuous experience.

In my case it was a Saturday morning just before lunch in the early
summer of 1973, and I was bored to tears working at Heathrow. I knew
I’d made a really bad life decision in becoming an accountant, and I
was absolutely miserable—had been for months. How had I messed up
so badly? I was hungrily hunting for some books at a bookstore in
Hounslow where I lived to read over my Saturday lunch treat—an
“American” cinnamon apple pie and ice cream—and it leaped out at
me. A slim paperback by R. D. Laing and Aaron Esterson entitled
Sanity, Madness, and the Family.107 Laing’s riveting collection of
eleven case studies of schizophrenic patients challenged the prevailing
medical model that schizophrenia was a brain-based disorder. Instead
this existential psychiatrist argued that schizophrenia had an
environmental basis stemming from faulty communication within the



family. Schizophrenics have outrageous and bizarre beliefs, but their
madness becomes understandable when we consider the context of the
family.

I had an epiphany. It was all making sense. So that’s how I ended up
as such an oddball—it was all my nutty parents! It was a revelation that
made me determined to understand myself more and to study
psychiatry (I ended up studying psychology instead), to challenge the
biological model of mental disorder (I eventually did the opposite), and
to work in hospitals helping schizophrenic patients (trade that for four
years in prison helping psychopaths). Books change our mind-set and
sometimes our life—though not always in the way we anticipate, and
not necessarily in the right way.

Laing and Esterson weren’t exactly right either. Schizophrenia turns
out not to be caused by faulty parent-child communication patterns but
is instead a debilitating, brain-based, neurodevelopmental disorder
characterized by delusions, hallucinations, thought disorder, lack of
emotion, and disorganized behavior. Affecting about 1 percent of the
population around the world, it frequently hits women in their early
twenties and men in late adolescence, with about 40 percent of male
schizophrenia cases occurring before the age of nineteen—an intriguing
fact given that these late adolescent years are also the peak age for
violence in men.108

What’s also intriguing is that when we look at the biological factors
that are related to schizophrenia, we find many of the same risk factors
that we have seen earlier characterizing violence. Things like frontal-
lobe dysfunction, neurocognitive impairment, fetal maldevelopment,
birth complications, blunted brain responses to stimuli we should
normally pay attention to, and orienting abnormalities. To be sure,
crime and schizophrenia are certainly not the same condition. They
present very differently to the clinician. And there are risk factors like
low resting heart rate that are unique to crime and unrelated to
schizophrenia.109 Yet, at some causal level, there is a degree of



common ground.

That common ground expresses itself most strongly when we look at
the link between violence and schizophrenia. Large-scale
epidemiological studies from many countries around the world now
attest to the fact that schizophrenia patients are much more likely than
normal controls to have a history of violent and criminal behavior.
Turning the issue around, delinquent and criminal populations are more
likely to show higher rates of psychotic disorders than the general
population. This relationship between violence and schizophrenia is not
weak. If you are a schizophrenic male, you are three times more likely
to kill than someone of the same social background and marital status
who is not schizophrenic. If you are a female schizophrenic, you are
twenty-two times more likely to kill than a nonschizophrenic
female.110

These are striking statistics, and we should be cautious in
interpreting them. Many psychiatrists and families of schizophrenic
patients do not want to hear this message.111 It’s hard enough for
someone with schizophrenia to have to carry the burden of this
debilitating illness, let alone to be labeled as violence-prone. It’s true
that most schizophrenics are not dangerous and neither kill nor
perpetrate violence.112 But the harsh reality is that the
neurodevelopmental ravages perpetrated on the brains of schizophrenic
patients during childhood and adolescence make them less able to
regulate their emotions and hold back their anger as adults.113

You might accept that schizophrenia is a neurobiologically based
mental disorder. You may even agree that schizophrenics are more
likely than others to kill. But you could counter that schizophrenia is a
rare mental illness, so surely it cannot account for much violence. And
you’d have a point. What we next need to consider, therefore, is that
there is a “watered-down” version of schizophrenia with a higher base
rate in the general population.

We have exactly that in a clinical condition called schizotypal



personality disorder.114 Instead of hearing voices of nonexistent
people, as schizophrenics do, schizotypals mistake an actual noise in
the environment for someone speaking. It’s not entirely uncommon. I
was in my hotel room at a conference in Tuscany washing and shaving
in the bathroom sink when I heard a woman very close by, shrilly
saying, “Well, hello.” Startled, I looked around. I looked in the
bedroom. Nobody. How peculiar. I went back to washing, and heard the
same thing again. It had to be outside in the corridor. I opened the door
to my bedroom, but no one was standing out there. This was seeming
more bizarre. Going back to washing and turning on the faucet, I
realized that the squeaky female voice was none other than the squeaky
tap. About every month or so I hear someone calling my name in the
street, and look around to find myself mistaken again. Technically, the
symptom is called “unusual perceptual experiences”—you mistake
sounds for voices and shadows for objects and people. But I’m all right,
I tell myself.

Is it just me who’s got a tile loose? Not really. We can measure
schizotypal personality quite well using simple self-report
questionnaires. I created a measure for it back in 1991 (yes,
psychologists really do study the problems they have). It’s called the
“Schizotypal Personality Questionnaire.”115 It includes questions like
this one: “When you look at a person, or yourself in a mirror, have you
ever seen the face change right before your eyes”? We found in Los
Angeles that 18 percent of supposedly high-functioning undergraduates
said yes to this item. “Have you had experiences with astrology, seeing
the future, UFOs ESP, or a sixth sense?” Forty-nine percent say they
have. “I feel I have to be on my guard, even with friends” has 21
percent endorsement, while 31 percent agreed that “some people think
that I am a very bizarre person.” When we brought in the students
whose total score was in the top 10 percent of the undergraduate
population for a clinical interview, 55 percent of this group received a
clinical diagnosis of schizotypal personality disorder—equivalent to
5.5 percent of the total undergraduate population, much higher than the



1 percent base rate for schizophrenia.

Now, you could put this all down to the fact that it’s L.A. that we’re
talking about—a safe haven for loonies from other locations to migrate
to so they can fit in with all the other nutters and not seem so obviously
bananas. And there might just be a smidgen of truth to that West Coast
stereotype. But at the same time, the reality is that psychosis has its
manifestation at a dimensional level. There are shades of gray here, and
there is a surprisingly large minority of people in the population with
some characteristics similar to schizophrenia.

Are these individuals more likely to be violent and antisocial? Yes,
they are. Whether we look at undergraduates at universities—the
privileged offenders—or just individuals in the community, those with
higher scores on the “Schizotypal Personality Questionnaire” have
higher scores on self-reported measures of crime and violence.116 They
parallel what many others find in clinical populations of
schizophrenics. Put together those with schizotypal personality and
those with outright schizophrenia and other psychoses, and you really
do have a small but significant group at risk for crime and violence.

But why would schizophrenics be more likely to kill than others?
One answer can be found at the surface level in the symptoms of
schizophrenia. For one thing, one common manifestation of
schizophrenia is paranoia. Paranoid schizophrenics are overly
suspicious of other people’s intentions, and believe others are out to get
them. If you believe that, then one reasonable defense is to get them
before they get you. Other schizophrenics have delusions of grandeur,
which can give them a righteous sense of power and control over
others, or a religious grandiosity that may make them feel they have the
right to override the sanctity of life. Other schizophrenics have a
messianic vision—they are a prophet come to save the world from its
debauchery and sins. One way of doing this, of course, is to kill as
many prostitutes as you can, just as we saw with Peter Sutcliffe.

There are also features common to schizotypals and psychopaths.



These two disorders may seem like chalk and cheese on the surface—
the shy, retiring schizotypal versus the brash, confident psychopath.
But there is a connection. Schizotypals have constricted affect—
meaning that their emotions are blunted and reduced. We similarly see
in the research literature on psychopaths repeated evidence of this
emotional blunting. They just do not experience emotions in the same
way that the rest of us do. Schizotypals also have no close friends
outside of their family members, and in a similar fashion psychopaths
form only very superficial, fleeting relationships, having an inability to
form the deep and meaningful social affiliations that the rest of us do.

These superficial similarities partly explain why schizophrenics are
more violent. In the same way that blunted emotions and a lack of
social connectedness with other people nudge the psychopath into the
perpetration of violence, social disconnection and a lack of feeling can
tip the schizophrenic into violence. And if you can’t bring yourself to
imagine some violent offenders as having schizophrenia-spectrum
tendencies, then think again. How many serial killers or murderers have
you heard of who at some level were extraordinarily bizarre and acted
out strange behaviors? Or had a “had to get them before they got to me”
paranoid rationalization for their assaults? Or had really odd beliefs
about the world and the people in it? Yes, mad murderers are not
uncommon. Recall Ted Kaczynski, the mail bomber, and Peter
Sutcliffe, the prostitute killer. Crime connects with schizophrenia—at
least part of the time.

Plummeting to a deeper level of analysis, another reason for
schizophrenics’ being more likely to perpetrate violence lies in the
brain. We have known since the 1970s, from the very first brain-
imaging studies using CT scans, that schizophrenics have enlarged
ventricles—large fluid-filled spaces in the deeper areas of the brain
that likely reflect brain atrophy. Since then thousands of brain-imaging
studies have documented functional and structural impairments to
many brain regions in both schizophrenics and schizotypals,



particularly the frontal and temporal lobes.117 These areas are
particularly prevalent in violent offenders.118 Recall also in our prior
discussion of brain imaging that schizophrenics who commit homicide
are especially likely to have structural impairments to these brain
areas. Consequently, one possible reason schizophrenics are more
violent is that they have structural impairments to those brain areas that
regulate aggression, as well as disturbances in the limbic system, where
emotion is generated.119

For some schizophrenics, then, it can boil down to an inability to
regulate emotion and acting on the spur of the moment. Things just get
a bit out of control sometimes. It’s not so much that they meticulously
plan an attack or homicide in a cold-hearted fashion. It’s more that
their disorganized behavior and prefrontal dysfunction results in more
reactive forms of aggression—acting impulsively on a provocative
stimulus. Indeed, schizophrenics are more likely to kill their own
family members than to kill strangers. As many of us know, the home
setting can be a tinderbox where what starts as an off-the-cuff comment
becomes an out-of-control, blazing argument. Add paranoia and
delusions into the mix, and a spark can become a conflagration.

For kids, that spark may come at school. Together with Annis Fung
and Bess Lam at City University in Hong Kong, we found that children
with high scores on the child version of the Schizotypal Personality
Questionnaire had high scores on reactive aggression.120 In this sample
of 3,608 schoolchildren we also found that victimization mediated—or
explained—this relationship. Schizotypal kids are picked on because
they are odd, shy, and different, and because of that, they reacted by
lashing out in anger at others.

The spark igniting the violence tinderbox need not be physical in
nature—it might be ideological. Recall from chapter 4 that Ted
Kaczynski’s bombings were a reaction to industrialization and
perceived scientific control over society. In other cases, homicide can
be in reaction to social rejection and a sense of hopelessness. That



might have been partly true for Kip Kinkel, who was expelled from
Thurston High School and on the same day shot his parents before
embarking on a mass school killing. Might social isolation have partly
triggered Adam Lanza’s shooting his mother and then later killing
schoolchildren at Sandy Hook Elementary School?

Thus, poor mental health is a risk factor for violence in part because
it reflects the type of brain dysfunction that can predispose people to
violence. We certainly see a lot of evidence of mental-health
disturbances in violent offenders. Not just in disorganized murderers
overcome by florid symptoms of psychosis, but also in organized serial
killers who can exhibit more muted forms of schizophrenia, as well as
overt psychotic symptoms. Here’s an example of that muted form and
the mix of schizotypal symptoms that include odd beliefs, bizarre
behavior, delusional thinking, paranoid ideation, blunted affect, and no
close friends.

THE MADNESS OF LEONARD LAKE

I doubt any of you have ever heard of Leonard Lake. Though he killed
at least twelve—and as many as twenty-five—men, women, and babies,
he is still considered a small fry in the bigger sea of serial killers.
People like him slip from public attention, where there are so many
other killers basking in an eerie limelight. Yet Lake’s case illustrates a
mental-health point that is relatively underreported in the literature and
needs to be recognized.

Lake had been diagnosed with schizoid personality disorder when he
was discharged from the Marine Corps after service in Vietnam.
Although he went into psychotherapy, there is no known effective
treatment for this personality disorder, one of the schizophrenia-
spectrum disorders. Lake was an odd man in many ways. He was
fascinated by medieval legends, paganism, and the Vikings. He was
once observed to have a large pot on his stove in which he was cooking
the head of a goat for soup.121



Odd beliefs and behavior like this are characteristic of those with
schizotypal personality disorder. One schizotypal I heard being
described at a clinical case conference at UCLA wanted to sleep with a
goat. Lake’s behavior and beliefs were no less bizarre. He had
delusions of grandeur and developed a vision of running a survivalist
compound in which only the strongest and bravest individuals would
survive the apocalypse that was about to come. He believed the world
would be destroyed in a nuclear war, but that he would rebuild the
human race with his collection of young female sex slaves.122

Bizarre beliefs in those with schizophrenia-spectrum disorders don’t
pop up from random neural misfiring in the brain. Instead, they have
some foundation in the social environment. Lake’s delusions eerily
mimic the main theme in Stanley Kubrick’s classic film Dr.
Strangelove, which was released in 1964. In the movie, the nuclear-
arms race is getting out of control and paranoia is running rampant.
Brigadier General Jack Ripper initiates a B-52 nuclear attack against
the Russians under the belief that a communist conspiracy lies behind
the water fluoridation that is sapping his “precious bodily fluids.” The
Russians have, unbeknownst to the West, developed a doomsday device
that is programmed to wipe out the world in the event of an attack on
Russia. The U.S. president, under the advice of Dr. Strangelove (a
former Nazi weapons expert), develops a plan to occupy deep mine
shafts. Selected men—who of course would include the president, Dr.
Strangelove, and senior officials—will cohabit with many young
women selected for their reproductive fitness and attractiveness so that
the men may perform prodigious acts of unselfish reproduction to help
repopulate the world.

Did Lake once watch Dr. Strangelove , or some similar apocalyptic
narrative, and take on board some of these bizarre belief systems? Or
were his violent fantasies shaped in part by his tours of duty in the
Marine Corps in Vietnam? Or both? Lake certainly had paranoid
ideation and believed the wider world was under imminent attack, that



it would be wiped out, and that he would need to repopulate the world.
He began to act on his beliefs with callous disregard for the suffering of
others. He had the cognitive, emotional, and behavioral features of
schizotypal personality disorder.

Lake put his vision into operation by setting up a compound in
Wilseyville in the rural area of Calaveras County123 in California.
There, in his bunker, he stockpiled arms and food to survive the nuclear
fallout, complete with all the necessary shackles, chains, and sexual
devices to help him repopulate the post-nuclear world. With a partner,
Charles Ng, he lured both men and women using classified ads in which
he advertised the sale and exchange of video equipment. Men who
replied were immediately killed for their possessions. Women were
imprisoned in an underground bunker, where Lake and Ng would make
them perform sex-slave rituals in snuff videos, begging for mercy as
they were tortured and raped.

Schizotypals score lower on empathy than normal individuals,124 and
Lake’s level of empathy was decidedly low. He is recorded telling one
of his victims, Kathy Allen, “If you don’t do what we tell you, we will
tie you to the bed, rape you, shoot you in the head, and take you out and
bury you.”125 The reality was to be even worse. Indifferent to the pain
he was causing by torturing and raping the women in his bunker, Lake
took away the baby of one of his victims, Brenda O’Connor, claiming it
was for now in the safe hands of another family. Terrified and
hysterical at what might happen to her baby and deluded into believing
she could save it, Brenda went along with Lake and Ng’s perverted
wishes in their snuff videos. The reality was that her baby had already
been cut up and buried outside the bunker, and Brenda was to follow
after slow torture with sadomasochistic devices.

As was mentioned above, schizotypals have no close genuine
friendships outside of their own families, and while they may have
superficial associates, these relationships are not deep and meaningful
relationships. Lake’s social connectedness did not even extend as far as



his own family. He killed his brother and also killed one of his few
associates for his money and possessions, just as he had killed
strangers.

A significant number of schizotypals have obsessive-compulsive
personality features.126 Lake too had his obsessive-compulsive
features, taking several showers a day and repeatedly washing his hands
—he was compulsively clean as a child. He also made his victims
shower before sex.

Another symptom of schizotypal personality is bizarre behavior.
Lake would dissect his victims after murdering them, boil the skin off
their bones, and place their remains in plastic bags, which he buried in
shallow graves around his bunker. Individuals with schizophrenia-
spectrum disorders are at risk for suicide,127 and so it’s not entirely
surprising that after being captured Lake swallowed a cyanide pill that
he had carefully hidden under the lapel of his shirt. He died four days
later.

Leonard Lake was not a schizophrenic hearing voices like Peter
Sutcliffe or Ron Kray or Henry Lee Lucas. He did not stand out on the
street looking disheveled or talking to himself. Instead, he had the kind
of symptoms that are not too obvious or noticeable in isolation, but in
unison can be clear signs of someone at risk for violent behavior.
Clearly not all people with schizotypal personality are killers—far
from it—and there were certainly additional factors that made Lake the
monster he evolved into. But I suspect that features of schizotypal
personality are far more common in violent offenders than today’s
criminal justice system recognizes, largely because these features are
not in and of themselves very striking, pathological, or “abnormal.”

After all, did anyone think that Adam Lanza might kill his mother
and twenty-six children and adults at Sandy Hook Elementary School in
Connecticut in December 2012? At the time of writing—just nineteen
days after this tragic event—little definitive is known about his mental
condition. Yet to me, he very likely had at the least four of the seven



symptoms of schizoid personality disorder: lack of close friends,
chooses solitary activities, emotional detachment, and does not desire
close relationships or being part of a family. This is the very same
diagnosis Leonard Lake was given after his discharge from the Marine
Corps. Four out of seven signs are sufficient for a clinical diagnosis.
Lanza might also have had the remaining three: takes pleasure in few
activities, indifferent to praise or criticism, little interest in sexual
experiences. Like Lake, he may also have had additional features of
schizotypal personality disorder, including odd appearance/behavior,
constricted affect, social anxiety, and odd speech.

I have selected schizophrenia-spectrum disorders from a much wider
number of psychological disorders to illustrate that health
considerations do not end with physical health. Psychosis and
subliminal forms of psychosis—like schizotypal personality—have a
strong neurobiological basis and are also clearly related to crime and
violence.128

There are two very important caveats to repeat, however. First, most
schizophrenics neither kill nor are dangerous to others. We should take
care not to stigmatize patients with schizophrenia or schizoid
personality as both “mad and bad.” At the same time, we need to
recognize the raised rates of violence in schizophrenics so that they can
receive treatment to reduce the likelihood of violence, and thus reduce
the stigma.129 Second, there are many other mental disorders—
including depression, bipolar disorder, ADHD, and borderline
personality disorder—that are also significant mental-health risk
factors for violence. It does not stop with schizophrenia, and of course
alcohol and drug use are also major mental-health disorders that
increase the risk of violence.

I believe that taken together, the physical- and mental-health risk
factors that we have scrutinized in this chapter are convincing
components of the anatomy of violence. We’ll see later that these
constituent pieces are not unalterable. Indeed, we have continued the



theme seen in the past two chapters, on broken brains and natural-born
killers, that the environment has a role in shaping the biological
infrastructure of the violent offender. We’ll now move further forward
with this recipe for violence to understand how all the different
ingredients that we have discussed so far blend together to form a lethal
brew.



8.

THE BIOSOCIAL JIGSAW PUZZLE

Putting the Pieces Together

Henry Lee Lucas never really had a chance in life. Right from the
beginning he was damaged goods. His father, an alcoholic hobo named
Anderson Lucas, who lost both of his legs after falling off a freight
train, whiled away his time drinking, selling pencils, and making illegal
liquor. Henry himself became addicted to alcohol by the tender age of
ten. Drunk most hours of the day, Anderson had no time for Henry—or
anyone else, for that matter.

Henry’s mother, Viola, was an even worse parent. An alcoholic as
well as a prostitute, she gave birth to Henry when she was forty, after
she had already abandoned four children to foster homes. Henry; his
elder brother, Andrew; his parents; and Viola’s pimp all shared the
same bedroom in a dirt-floor, ramshackle cabin near Blacksburg,
Virginia, without electricity or plumbing. From the time he was a small
boy, Henry had to watch his mother having sex with her clients.

Chronically malnourished, Henry was forced to scavenge for food in
garbage bins to stay alive. His mother would cook only for her pimp,
and the children ate their scavenged food off the floor, as Viola
wouldn’t wash plates. His first hot meal as a child was when he started
attending school and a teacher took pity on him. That same teacher also
gave him his first pair of shoes.

His mother psychologically and physically abused him. Once, when
he was seven years old, he was too slow to fetch wood for the stove, so
his mother hit him hard on the head with a wooden board. Such was the



level of neglect that he lay where he had fallen for three full days in a
semiconscious state, totally ignored by the rest of his family.
Ironically, it was Bernie the pimp who eventually thought something
was seriously wrong and took Henry to the hospital, telling doctors he
had fallen off a ladder.1

This was likely only a fraction of the physical abuse and head trauma
Henry endured. For the rest of his life he experienced blackouts, spells
of dizziness, and at times felt he was floating on air. Neurological
examinations and brain scans later in life revealed evidence of
extensive brain pathology, very likely a result of the early maternal
abuse and deprivation he had suffered.2

Henry was also subjected to sustained psychological cruelty by his
mother. When he was seven she pointed out a stranger to him in town,
telling him, “He’s your natural pa,” a fact later confirmed by Anderson,
Henry’s supposed father.3 To have such a basic fact of life shattered
like that would pull the psychological rug out from under most
children’s feet, and not surprisingly Henry was devastated and in tears
when hearing this news. His sister documents that his mother dressed
him as a girl from the time he was a toddler up to his first day at
school. His teacher, horrified by his treatment, cut his hair and got him
a pair of trousers to wear.

The cruelty of his mother seemed to know no bounds. Viola once saw
him enjoying playing with a pet mule. She asked him if he liked his pet
mule. He said he did. So she fetched a shotgun and killed the mule in
front of his eyes. As if this psychological cruelty was not sufficient to
satisfy her, she proceeded to whip and beat the child because it would
cost money to have the mule’s carcass carted away.4

At school Henry was continuously tormented by other children
because he was very dirty and smelled terrible. His abject misery was
compounded when his brother Andrew accidentally stuck a knife in his
face when they were making a swing from a maple tree, puncturing his
eye and impairing his peripheral vision. Bad luck morphed into



extremely bad luck when a teacher at school swung her hand to hit
another child in class, missed, and accidentally caught Henry in the
same left eye. The accidental blow reopened the wound, resulting in the
loss of his eye.5

Henry would go on to become one of the most prolific serial killers
in history. He was eventually convicted of eleven homicides committed
over a twenty-three-year period, from 1960 to 1983, but he was
implicated in a massive 189 altogether. All his victims were female—
but we’ll return to that issue later. For now his case is particularly
salutary in illustrating how a toxic mix of biological and social factors
can conspire to create a serial killer.6

That mix of biological and social deprivation created a surprisingly
efficient killing machine, given the disadvantages Lucas was dealt in
life. On the biological side there are three very important risk factors
for violence that have been highlighted in previous chapters—head
injury, poor nutrition, and genetic heritage from his antisocial parents.
These are abetted by a host of social risk factors, including abuse,
neglect, humiliation, maternal rejection, abject poverty, overcrowding,
being in a bad neighborhood, induction into alcoholism, and complete
absence of care and sense of belonging. It was this bitter brew—this
very cruel concoction—that turned Lucas into an alcoholic killer.

Lucas’s case, while extreme, is not exactly unusual. We’ll review in
this chapter the scientific evidence showing that when even mild social
and biological risk factors coalesce, we can especially expect later
trouble. So far we have been identifying the biological factors that go
to make up the anatomy of violence. But these are just the bare bones.
This chapter aims to flesh out the skeleton by outlining research
showing how social factors combine—or interact—with biological risk
factors to shape the violent offender.

Criminals like Lucas are a biosocial jigsaw puzzle, consisting of
many different and scattered pieces. Even after identification of the
biological pieces, it is a challenge to understand how they fit together



with the social and psychological processes that decades of prior
research have tied to violence.

From this vantage point, we will first turn our attention to
understanding how social risk factors come together with biological
risk factors to create violence—how they interact in a multiplicative
fashion. I’ll then show you how the social environment moderates—or
changes—the way that biological factors work. I call this the “social-
push” hypothesis. We’ll see how genes shape the brain to promote
violent behavior and yet, at the same time, how the social environment
beats up the brain and reshapes gene expression. Finally, we’ll piece
together the parts of the brain that we have implicated so far and map
out more precisely how they collectively give rise to violence.

THE BIOSOCIAL CONSPIRACY: INTERACTION EFFECTS

Henry Lucas was ten when he allegedly became addicted to alcohol. I
was eleven when I became addicted to making it. I made wine out of
anything I could lay my hands on—potatoes, strawberries, raspberries.
Like Lucas I was a scavenger. I even made wine from the blossoms of
our goldenrod plant. I bootlegged my brew to visitors and relatives. I
used the profits to back horses, running the bet—supposedly from my
mother—down to the corner shop, whose owner was a bookie. At
fourteen I turned to making lager and I was pretty good at it, except I
made the alcohol content too high and people got drunk too quickly,
cutting my sales.

When I later began to study adolescent antisocial behavior instead of
practicing it, what stayed with me from that extensive experience in
brewing was a simple lesson: it takes a complex mix of factors to
create the end product. You think of wine and you think of grapes, but
of course it is much more. The fermentation of the yeast in the sun with
a little bit of sugar. Squishing the fruit to make the must. Adding
potassium metabisulfite to kill bacteria and wild yeast. Getting the
fermentation process going. Having the acid level just right. Using a



hydrometer to measure the specific gravity of the liquid to ensure that
there is enough sugar for the yeast to convert it into carbon dioxide and
alcohol. There’s the racking of the wine by siphoning it off the
sedimentary lees at the bottom of the gallon demijohn. Most important,
it’s not just the mix of ingredients but the right environment. You need
precisely the right temperature for the yeast and fermentation process.

My rule-breaking behavior had no one specific cause. It had to be a
biosocial brew. Like my own hooch, the offender propping up the bar
constitutes a merry mix of ingredients. Yet despite enormous
knowledge of social factors and some beginning knowledge of the
biology of psychopathy by Robert Hare in Vancouver, 7 criminologists
and other scientists in the 1970s had not woken up to the idea that these
two sets of risk factors interact. While I was a neophyte when I started
my research career in 1977, and while I felt certain that biology was
one component, I was equally convinced that the key chain needed to
unlock crime held a lot of different keys—social as well as biological
ones.

Unlocking crime would require understanding a complex recipe.
Very little in life is simple, and wine, lager, and violence are no
exceptions. So the ultimate answer had to be more than the one many
sociologists were touting. Add the fact that I have always been a bit
contrarian—my first research papers focused on biosocial interactions
in explaining antisocial behavior,8 something radically different from
the prevailing perspective in the 1970s, which was dominated by
radical criminology espousing Marxist viewpoints.9

We saw earlier that birth complications—a biological factor—can
predispose someone to later adult violence. The seeds of sin strike early
in life with anoxia and preeclampsia damaging the developing brain.
But we also discussed how this biological risk factor particularly
predisposes someone to adult violence when combined with a social
risk factor—maternal rejection of the child.10 We saw that these
findings from Denmark were replicated in the United States, Canada,



and Sweden. This was the first convincing scientific demonstration of a
biological factor interacting with a social factor early in life to
predispose someone to violence in adulthood. But it was not the last.

In 2002 I reviewed all research that had examined biosocial
interaction effects in relation to any form of antisocial or criminal
behavior. I found no fewer than thirty-nine clear, empirical examples of
biosocial interactions.11 They covered the areas of genetics,
psychophysiology, obstetrics, brain imaging, neuropsychology,
neurology, hormones, neurotransmitters, and environmental toxins. But
before we delve into examples, let me highlight one of two important
themes that emerged.

The first theme is that when biological and social factors form the
groups in the statistical analysis and when antisocial behavior is the
outcome measure, then the presence of both risk factors exponentially
increases the rates of antisocial behavior. We’ll call this the interaction
hypothesis. We’ve just seen an example of this in birth complications
and maternal rejection as risk factors raising the rate of violence in
adulthood—the outcome measure.

Here’s another example, from the work of Sarnoff Mednick, the
pioneering and brilliant researcher who was instrumental in bringing
me to the United States in 1987. Mednick conducted a study of minor
physical anomalies, family stability, and violence. As you may recall
from chapter 6, these minor physical anomalies are markers of fetal
neural maldevelopment. He found that twelve-year-old boys with more
minor physical anomalies committed more violent offending in
adulthood. However, when subjects from unstable, non-intact homes
were compared with those from stable homes, Sarnoff found a biosocial
interaction. The combination of minor physical anomalies and being
raised in an unstable home environment exponentially increases the
rate of convictions for adult violence at age twenty-one.12 As you can
see in Figure 8.1, if you were just brought up in an unstable home
environment you have a 20 percent chance of committing violence. But



when minor physical anomalies are added into the mix, that rate jumps
to 70 percent—a threefold increase, just as we witnessed when birth
complications interact with maternal rejection. Danny Pine and David
Shaffer at Columbia University observed a very similar biosocial
interaction, with the combination of social adversity and minor
physical anomalies tripling the rate of conduct disorder in seventeen-
year-olds.13

Let’s put this piece of the jigsaw puzzle into practice in the case of a
significantly violent offender. Carlton Gary, nicknamed “the Stocking
Strangler,” raped and killed at least seven women aged fifty-five to
ninety. His modus operandi was to break into their homes in Columbus,
Georgia, beat them up, rape them, and then strangle them with a
stocking or a scarf. They were all white. What turned him into a killer?

Gary was a series of contradictions. At one level, he was a handsome
man who worked as a model on local television. Yet he was also a pimp
and a drug pusher. While he was a caregiver for his elderly aunt by day,
he also perplexingly raped and murdered equally elderly white women
by night. At the same time as he was committing these murders, he was
dating a female deputy sheriff.14 He was also a bit of a Houdini, a
talented escape artist who sawed through the bars of his cell and broke
out of a prison in Onondaga County, New York, in August 1977.15 Even
though he broke his ankle in the twenty-foot fall, he made good his
escape by jumping on a nearby bicycle. He eventually got a Rochester
physician to put a cast on his leg, and for a while was reported to be
hopping around like a duck.16 He also escaped from a South Carolina
prison in 1984. He was a persistent offender who had been in trouble
since he was a kid—and yet he was a creative man with a reputedly
high IQ17 who often managed to escape the dragnet thrown around him.
He successfully talked his way out of an early end to his killing career
by accusing another man. All told, he was a bit of a conundrum. Why
would a bright, creative, attractive man resort to crime as a way of life?
We can discern pieces of that puzzle in his complex biosocial makeup.



Here’s something of that shuffle.

Figure 8.1   Interaction between minor physical anomalies and home background in predisposing to

adult violence at age twenty-one

Gary never really knew his father, having met him only once, when
he was twelve. He was all but abandoned by his mother, who could not
—or would not—care for him. He was bounced around from relatives
to acquaintances fifteen times before his first arrest as a juvenile, and
we see a clear breakage of the mother-infant bonding process that can
predispose a child to become Bowlby’s affectionless psychopath.18 He
was also a scrawny young street urchin who, like Henry Lucas, was so
malnourished he was forced to rummage around for food in garbage
bins. You now know that early malnutrition is an important risk factor
for antisocial behavior. Again like Lucas, Gary was allegedly abused by
both his mother and the men she lived with. At school during recess
one time he was knocked unconscious and was diagnosed with minimal
brain dysfunction. Again, we see parallels with Henry Lucas’s head
injury. Adding to his social deprivation, he had no fewer than five
minor physical anomalies, including adherent ear lobes and webbing of
his fingers.19



We see in Carlton Gary several of the biosocial warning signs we’ve
been discussing. Salient among these are the maternal deprivation we
witnessed in the birth-complication study, the unstable home
environment we saw in Mednick’s study, and the multiple minor
physical anomalies that Danny Pine and others have documented.

Head injury and neurological markers of brain dysfunction are
further all-too-common risk factors for violence that interact with
social risk factors. My postdoctoral student Patty Brennan, now at
Emory University, and I documented this in a sample of 397 twenty-
three-year-olds, for which early neurological, obstetric, and neuromotor
measures had been collected in the first year of life—together with
family and social data collected at ages seventeen to nineteen and
crime outcome data collected at ages twenty to twenty-two.20

Neurological deficits were assessed from an examination conducted
in the first five days of life. The pediatrician looked for things like
cyanosis (where the skin, gums, and fingernails have a bluish tint to
them). When oxygenated, the blood contains a red protein—
hemoglobin. When it is blue, it lacks oxygen—and low oxygen impairs
brain functioning. At one year of age the babies were also assessed for
signs of poor neuromotor development—such as not being able to sit
up without support, not reaching for objects until eleven or twelve
months, or not holding the head up until after nine months. On the
social side, a psychiatric social worker interviewed the mother for
measures of family instability, maternal rejection of the child, family
conflict, and poverty.

We put all these risk factors into a cluster analysis—a statistical
procedure that looks objectively to see if discrete, naturally occurring
groups fall out.21 They did. One group only had poverty. Another only
had neuromotor dysfunction and birth complications. The third group
had both biological and social risk factors.22 We also created a normal
control group lacking any risk factor. We computed rates of total
crime, property offending, and, more important, violent offending.



You can see the results in Figure 8.2. The rate of violence in early
adulthood in the poverty-only group was 3.5 percent, compared with
12.5 percent for the biosocial group. As before, we see here more than a
threefold increase. The biosocial group also had more than fourteen
times the rate of total crime of the normal controls. Even though all
three groups were of approximately equal size, the biosocial group
accounted for 70.2 percent of all the crimes perpetrated by the entire
sample.23 We clearly see here the potency of adding early neurological
risk into the equation. These babies were brought into life without sin,
and yet they were ushered into the vestibule of violence before they
could even sit up on their own.

What we find for adult violence holds for aggressive teenagers. Patty
Brennan divided adolescents from Australia into four groups. One had
early social risk factors—poverty, low education, lack of parental
warmth, maternal hostility and negative attitude toward the infant, lack
of monitoring, and multiple changes in parents’ marital status. Another
group had early biological risk factors—birth complications and
neurocognitive deficits. A third group had both sets of risk factors,
while a fourth group was low on all risk factors. As you can clearly see
in Figure 8.3, 65 percent of the biosocial group who had both sets of
risk factors had serious aggressive outcomes starting early in life
compared to 25 percent of those with just the social risk, 17 percent
with just the biological risk, and 12 percent of the controls.24 Again in
Australia the combination of birth complications and lack of nurturance
is crucial, as in other countries.



Figure 8.2   Increased criminal offending in those with both biological and social risk factors

We see the same for another very early risk factor—maternal
smoking during pregnancy. Pirkko Räsänen in Finland found that
prenatal smoking doubled the rate of violence in adulthood in an
enormous sample of 5,636 men.25 Yet if this biological risk factor was
combined with teenage pregnancy, unwanted pregnancy, and slow
neuromotor development, that baby was a staggering fourteen times as
likely to become a persistent adult offender.



Figure 8.3   Interaction between early biological risk factors and bad home environment in

predisposing to teenage aggression in Australia

We again see the seeds of sin conspiring during infancy to create a
deadly weapon in later years. Patty Brennan found a fivefold increase
in adult violence when nicotine exposure was combined with exposure
to delivery complications—but no increase in violence in those who
were nicotine-exposed but lacking delivery complications.26 Maternal
smoking also interacts with parental absence in predicting early onset
of offending in the United States.27

We hear across all these studies a compelling chorus. Social factors
interact with biological factors in predisposing someone to violence.
As we discussed earlier, Caspi and Moffitt amazed the world in 2002
by establishing that a gene resulting in low levels of MAOA combined
with severe early child abuse results in adult antisocial behavior.28

David Farrington, a world-leading criminologist at Cambridge
University, found that low resting heart rate combined with parental
separation before age ten resulted in voracious violent offending in
adulthood.29 In the first-ever functional MRI study of any antisocial



group, I found that violent offenders who suffered severe child abuse
showed the greatest reduction in right temporal cortical functioning.30

Another study found that if you have high testosterone levels and a
deviant peer group you may become conduct disordered—yet if you
have that same high testosterone and circulate in a non-deviant peer
group you are instead led to become a leader.31 Genes also combine
with ghastly parenting to shape adolescent aggressive behavior.32

However you look at it, studies are showing that when biological and
social factors interact, they can be far more malignant than any one
factor on its own.

THE “SOCIAL-PUSH” PERSPECTIVE

I mentioned earlier that there are two ways of looking at biosocial
effects. One is the “interaction” perspective. I’ve given several
examples above. The second approach that I describe here I call the
“social-push” perspective.

Back in 1977 it was unpopular to posit a biological basis to antisocial
behavior in schoolchildren. Even less accepted was the belief that
biological factors combined with social factors. So when my first
research publication as a young student focused on this biosocial
perspective, it was a virtual no-go area. Hans Eysenck, Britain’s best-
known and most controversial psychologist, had already lit a fuse with
his controversial book Crime and Personality,33 in which he had the
audacity to suggest that crime had a biological basis. Despite the
controversy, I believed the book contained a fascinating concept that
was related but different—an “antisocialization process.” This concept
profoundly influenced my work.

The idea was all but lost amid the acerbic criticisms others made of
the book. It appears in a section that really resonated with me. Eysenck
considered a child whose mother was a prostitute and whose father was
a thief—a child in “Fagin’s kitchen.” He suggested that if that child
“conditioned” well or learned quickly from his antisocial home role



models he would become a good pickpocket—just like the Artful
Dodger in Oliver Twist. In contrast, children who do not condition well
will paradoxically not be socialized so easily into an antisocial way of
life.34

I had my chance to examine this idea when I first learned
psychophysiological techniques in the laboratory of my PhD
supervisor, Peter Venables. That was at York University in 1977. I
learned the fundamentals of the eccrine sweat-gland system. I scoured
the classical-conditioning literature to design a fear-conditioning
experiment. I studied what types of electrodes should be used, and the
chemical content required of the gel that helped the silver/silver
chloride electrode to make contact with the fingers. I learned to
measure bias potentials on the electrodes and to rechloride them when
the bias potential was unacceptable. I worked with our technician Don
Spaven on generating the auditory stimuli to play over headphones in
the conditioning experiment. I tested out the decibel levels with an
artificial ear and a really expensive audiometer, snapping the connector
between the two and making Don very upset. But soon after that
setback, I was ready to get going on recruitment.

I interviewed school headmasters, met with the teachers, and put up
recruitment flyers in schools. I went knocking on the doors of parents
to get permission and recruited kids into the study. I chased up those
who had not responded to my recruitment letter. I then went to the
schools and gave the schoolkids questionnaires to fill out to assess their
antisocial personality, and to get home background information. The
teachers rated their antisocial behavior. I walked to school to pick up
the kids, brought them over to the lab, and walked them back again
when we had finished. It was a heck of a grind. But it was my first
research study, and I was enormously excited—even in the autumn rain
and the winter snow. The kids felt pretty good too because they got
fifty pence for taking part in the study, about a week’s pocket money
back in 1978.



We discussed fear conditioning earlier, so you’ll recall that it
measures anticipatory fear. The task assesses how much a kid sweats
when hearing a soft tone that predicts a loud, unpleasant tone. Can they
learn—like Pavlov’s dogs—to form an association between two events
in time? Can they learn that certain events are followed by punishment?
Do they have a “conscience”—a set of classically conditioned
emotional responses—that makes them feel uncomfortable even at the
thought of doing something antisocial?

I found that the environment mattered. If the schoolkids came from a
good home, then those who conditioned poorly were antisocial.35 Yet if
they came from a bad home, the reverse was true—those who
conditioned well were the antisocial ones, Dickens’s Artful Dodgers. I
was really excited because I got these same findings no matter if it was
the teachers rating the antisocial behavior or if it was the child self-
reporting on his or her own antisocial personality. Findings were
replicating across raters who often disagreed with each other, which
suggested that the results were robust. The criminologist and historian
Nicole Rafter very generously attributes my first finding as a classic
study that got biosocial research in criminology under way,36 but the
reality is that, like many scientists, I was standing on the shoulders of
giants.37

Where does this lead us? I now want to introduce you to the second
biosocial theme that I developed in that review in 2002.38 So far we’ve
seen that when a biological risk factor interacts with a social risk
factor, the outcome is an exponential increase in violence. But
“moderation” is another way that social and biological factors can
influence each other. A social process can “moderate”—or change—the
relationship between biology and violence. That is exactly what the
conditioning experiment had demonstrated—that home background
moderates the relationship between fear conditioning and antisocial
behavior.

Let’s take another example, this time from the PET-scan research on



murderers that we discussed earlier. I had shown that murderers in
general have poor prefrontal glucose metabolism.39 In another analysis,
however, I divided the murderers into those from bad homes and those
from relatively normal homes. We assessed eight different forms of
home deprivation—factors like child abuse, severe family conflict, and
extreme poverty. To get these data we scoured criminal transcript
histories, medical reports, newspaper reports, and reports from
psychiatrists, psychologists, and social workers. We even interviewed
some of the defense attorneys. We then assigned murderers into either
a “deprived” home background group or a “non-deprived” group. The
question we then asked was, “Which group has the poor prefrontal
functioning that predisposes them to violence?”

You can see the answer in Figure 8.4, in the color-plate section. We
have here an example of a normal control on the left, who shows good
prefrontal functioning—the red and yellow colors at the top. In the
middle we have a murderer from a bad home background. And on the
right we have a murderer from a good home. You can see that it’s the
murderer from the relatively good home background who shows
reduced frontal functioning—the cool colors at the top of the image.
And that is the result we observed for the groups as a whole.40

The social environment moderates—or alters—the link between poor
frontal functioning and murder. The bad brain–bad behavior
relationship holds true for murderers from one type of home
background—but not for those from a different home.

But how do we explain this? One way to think of it is like this: If you
are a murderer, and you come from a bad home, what explains why you
are violent? Perhaps here we don’t have to look any further than the bad
home, which is a well-known social predisposition to violence.

But what if you are a murderer and you come from a good home?
What causes violence here? It’s certainly not the home, because in this
case it’s pretty good. Instead it has to be something else—a bad brain,
perhaps. And that is indeed what we see in Figure 8.4 (in the color-plate



section). Murderers from good homes had a 14.2 percent reduction in
right orbitofrontal functioning—a brain area of particular relevance to
violence. Accidental damage to this brain area in previously well-
controlled adults is followed by personality and emotional changes that
parallel criminal psychopathic behavior, or what Antonio Damasio has
termed “acquired sociopathy.”41

Let’s think back to the case of Jeffrey Landrigan, which we discussed
i n chapter 2. He had a fabulous home background, with a loving
mother, a father who was a geologist, and a sister who was as well
educated and straitlaced as her parents. He had all the advantages of
life. And yet Jeffrey swiftly spiraled out of control, beginning at age
eleven with burglary, and eventually ending in homicide. What was the
cause? Here we should suspect genetics and brain dysfunction, given
that his biological father—whom he had never seen—was himself on
death row for homicide. Great home—yet awful outcome. Gerald Stano
was similarly adopted into a loving home six months after birth, but
went on to confess to forty-one murders before facing the electric chair.
Landrigan and Stano are just two among a number of serial killers
reported on by Dr. Michael Stone, a forensic psychiatrist at Columbia
University, who were adopted into warm, loving, and supportive home
environments.42 Here we should suspect their genetic heritage, rather
than bad homes, as a cause of their violence.

This social perspective on biology-violence relationships is not
common in research. As we have seen, the “additive” effect of
biological plus environmental risk is the prevailing outlook. And yet
the alternative social-push perspective makes some sense, and I feel it
can help some parents come to terms with the wayward behavior of
their children.

Think about it yourself. Think about people who have a bit of the bad
seed about them—a friend, a neighbor, or perhaps a family member
who went off the deep end even though his or her siblings stayed on the
straight and narrow. Sure, some of them come from classic chaotic



homes filled with domestic violence and poverty. But don’t some of
them have near-normal home backgrounds? Surprisingly loving
parents? Two siblings can come from the same family—the same
environment, the same upbringing—yet have different outcomes. Here
I suggest that you should suspect subtle biological risk factors in
nudging your acquaintance into crime, just as we have seen for
murderers from good homes.

I often get e-mails from concerned parents desperately trying to help
their wayward children. In one such message, a mother described how
her seven-year-old son killed a household pet, struck out violently at
her, and confessed to his therapist that he enjoyed choking his younger
brother. When the mother became pregnant, the child began punching
her in the belly and saying that he wanted the baby dead. He showed
little remorse and his treatments, including counseling, medication, and
hospital stays, did little to help.

Clearly this child is a serious problem, and equally clearly the
mother really cares a great deal. Unlike the all-too-common scenario of
parental neglect, she is desperately reaching out for help. Yet here it is
the son who is callous, uncaring, and lacking remorse. Loving home—
unloving child. What can account for such a tragic mismatch?

In this case it might be heritable process. Why? Because what I did
not tell you earlier is that this child was adopted.

When children are adopted, it is often because the biological parents
do not want their child, or their behavior is such that the child must be
taken away from them. We saw earlier how maternal rejection of the
child—especially in combination with biological risk factors like birth
complications—is a risk factor for later violence. There is a break in
the mother-infant bonding process at a critical period in the time before
adoption, and it is not easy for a later loving home to mend that break.
So here genetic processes may be accounting for the dangerous
behavior shown in this child from a good home.



The emergence of genetic and biological factors for antisocial
behavior in the midst of a benign home background is something I have
termed the “social-push” hypothesis.43 Where an antisocial child lacks
social factors that “push,” or predispose him to antisocial behavior,
t hen biological factors may be the more likely explanation.44 In
contrast, social causes of criminal behavior may be more important
explanations of antisociality in those exposed to adverse early home
conditions.45

This is not to say that antisocial children from adverse home
backgrounds will never have biological risk factors for antisocial and
violent behavior—they clearly will. Instead, the argument is that in
such situations the link between antisocial behavior and biology is
watered down because the social causes of crime can camouflage the
biological contribution. Social causation will be more salient in
children from adverse homes. In contrast, when the home is normal, but
the child is not, then a bad brain may be the culprit. Here the social
spotlight on violence is dimmed—and what now shines through is
biology.46

So far I’ve illustrated the social-push hypothesis with respect to
p o o r e r frontal functioning in murderers from benign home
backgrounds, and low fear conditioning in antisocial kids from poor
homes. Yet this pattern of results has been found for a whole host of
biological risk factors. As a graduate student I observed the social-
moderation effect again soon after seeing the conditioning effect,
finding that low resting heart rates particularly predispose
schoolchildren from higher social class homes to antisocial behavior.47

More important, a number of other scientists have seen the same
thing. Antisocial children from privileged middle-class backgrounds
attending private schools in England have low resting heart rates.48

Antisocial English children from intact but not broken homes have
lower heart rates.49 Low resting heart rate also characterized English
criminals without a childhood history broken by parental absence and



disharmony.50 In the Netherlands, Dutch “privileged” offenders—those
from high-social-class homes who commit crimes of evasion—show
blunted skin-conductance reactivity.51 In Mauritian children, reduced
skin conductance responding to neutral tones at age three—a measure
of “orienting,” or poor attention—is related to aggressive behavior at
age eleven, but only in those from high-social-class backgrounds.52

Similarly in adults, English prisoners who are emotionally blunted and
who come from intact homes—but not broken homes—show reduced
skin-conductance orienting.53 Catherine Tuvblad, in Sweden, found that
the environment moderates the link between genes and environment.
As we might expect from what we learned about genetics in chapter 2,
she found a genetic contribution to antisocial behavior in boys, but only
those from a good home background.54

This same moderation effect has been observed at a molecular
genetic level where abnormalities in genes related to the
neurotransmitter dopamine55 are associated with early arrests, but only
in adolescents from low-risk family environments—those who are
socially better off. Again, genetic factors shine forth more in
explaining antisocial behavior when social risk factors are less in
evidence.

My student graduate Yu Gao also documented a moderating effect
with the Iowa gambling task—a neurocognitive indicator of
orbitofrontal functioning. Our colleagues Antoine Bechara and Antonio
Damasio had demonstrated that patients with lesions to the
ventromedial prefrontal cortex did poorly on this task and also showed
psychopathic behavior.56 You’ll recall from chapter 5 that the
orbitofrontal cortex is critical for generating somatic markers that
inform good decision-making and that it also facilitates good fear
conditioning. This task was given to schoolchildren alongside
assessments of psychopathic-like behavior.57 Gao found that kids who
did poorly on the orbitofrontal gambling task were more likely to be
psychopaths—but only when they came from normal home



backgrounds.58 Just as I’d previously shown that poor fear conditioning
predisposes children from good homes to antisocial behavior, so Gao
took a measure of this same orbitofrontal cortex and showed the same
moderating result.59

Moving from the lab to the real world, we can see the social-push
hypothesis in cases of killers. Randy Kraft, the Scorecard Killer, had a
very supportive and stable home background. Similarly, Jeffrey
Landrigan had the best of home environments, yet went on to become a
death-row inmate. Kip Kinkel, a teenager who killed his parents as well
as two children at his high school, had a caring home environment in
rural Oregon. His parents were devoted professionals, and he had a
loving sister. We’ll see later the orbitofrontal dysfunction that
contributed to his violence. You cannot pin the blame on poverty, bad
neighborhoods, or child abuse all the time—certainly not in these
cases. Nor is social deprivation so obvious in many more murderers
who, while not exactly having heavenly homes as kids, did have homes
not much different from yours and mine.

FROM GENES—TO BRAIN—TO VIOLENCE

Social factors interact with biological factors to increase a propensity
for violence. They also moderate the relationship between biology and
violence. There’s a third way to view the influence of the environment
on biology, but before we peek into that window on the violent soul we
need to step back briefly to genes, the brain, and behavior.



Figure 8.5   Genes give rise to brain abnormalities that in turn predispose to violence

We’ve already discussed brain mechanisms and the violent mind.
We’ve seen how specific genes link to violence. Now we’ll survey the
building site where genes provide the scaffolding to structural and
functional brain abnormalities supporting the foundations of violent
behavior.

You can view my blueprint in Figure 8.5. We start at the top left with
genes. They link to both brain structure and influence neurotransmitter
functioning (such as MAOA). Below that we have brain structure. The



two bottom-up structures thought to support violence are down below
in the limbic system and up top in the frontal cortex. Within each of
these two broad brain regions, specific structures are identified—
including the amygdala and orbitofrontal cortex—that contribute to the
emotional and cognitive characteristics of offenders. We then have
adult violence and two important variants that predispose someone to it
—antisocial personality disorder and psychopathy. Each of these two
variants has different behavioral and emotional elements. Limbic
structures give rise to the more affective, emotional components of
violence, while frontal impairments result in the cognitive and
behavioral dysfunction seen in offenders.60

How exactly do these genes produce aberrant brain conditions that
predispose someone to violence? Recall the low MAOA–antisocial
link. Males with this genetic makeup have an 8 percent reduction in the
volume of the amygdala, the anterior cingulate, and the orbitofrontal
cortex.61 We know that these brain structures are involved in emotion
and are compromised in criminals. From genes to brain to offending.

Let’s take the BDNF gene as another example. BDNF—brain-derived
neurotrophic factor—is a protein that promotes the survival and
structure of neurons and influences dendrite growth.62 Because mutant
mice bred to have reduced BDNF have a thinner cortex due to neuronal
shrinkage, we know that BDNF maintains neural size and dendritic
structure.63 BDNF promotes the growth and size of the hippocampus,
which regulates aggression.64 BDNF also promotes cognitive
functions,65 as well as fear conditioning and anxiety.66 Given that
offenders have poor fear conditioning, blunted emotions, and reduced
volume of prefrontal gray matter, there is no surprise that the genotype
conferring low BDNF is associated with increased impulsive aggression
in humans.67 Mice made deficient in BDNF become highly aggressive
and prone to risk-taking, just like their human counterparts.68

Again, we go from genes to brain to aggressive behavior. While this
particular subfield of neurocriminology has a very long way to go, we



are starting to connect the dots—beginning with malignant genes,
moving into brain impairment, and culminating in crime. Nevertheless,
it’s going to be more complicated. I’m going to argue that the social
environment, far from taking a backseat in this genetic and biological
voyage to violence, is driving this Wild West stagecoach.

FROM COMMUNITY TO BRAIN TO VIOLENCE

You now know that the social environment is a causal agent in the brain
changes that shape violence. After all, head injury is caused by what
happens to you in your social world. You fall down and your head takes
a hit. You have a car crash resulting in a whiplash injury. You were
shaken as a baby. Whether it is what people deliberately do to you, or
life’s luckless accidents, your brain gets damaged. And it is that
damage that can unleash the devil within you—the unbridled,
disinhibited influences that we saw in Henry Lee Lucas, Phineas Gage,
and many others.

But the environment is even more powerful in influencing the brain
than you might imagine. Let me take you back to your childhood, but
perhaps change things around a little. Suppose that now you are living
in a neighborhood where violence is more commonplace than normal.
You’re an eleven-year-old girl or boy, and coming up soon you are
going to have a standardized school test on vocabulary and reading.
Then, out of the blue, someone living in your immediate neighborhood
is shot dead. Compared with other kids in your class who have the same
smarts as you but who did not have a dead body dumped on their
doorstep, you do more poorly on the test.

This is what Patrick Sharkey, a sociologist at New York University
and past student of the leading criminologist Robert Sampson, observed
in an innovative data analysis of more than a thousand children in the
Chicago Project on Human Development.69 If a homicide took place in
the child’s block four days before testing, it reduced reading scores by
almost ten points—or two-thirds of a standard deviation. Similarly, it



reduced vocabulary scores by half a standard deviation.70

How big are these effects? Placing them into context, the
relationship between homicide exposure and reading scores is as strong
as the relationship between distance above sea level and average daily
temperature. It’s as strong as the effectiveness of a mammogram in
detecting breast cancer.71 Similarly, the relationship found between
homicide exposure and vocabulary scores matches the relationship
between IQ scores and job performance.72 Put still another way,
Sharkey estimated that about 15 percent of African-American children
spend at least one month a year doing poorly at school purely due to
homicides in their neighborhoods.73 These effects are really not trivial.

We see here that it’s not just direct social experiences like physical
child abuse that can change a child’s cognitive functioning. Even in the
dark shadow of social experience, something indirect in society can
affect your brain. An insidious effect of social experience can
profoundly change neurocognitive functioning.

What precisely is going on here in the neighborhoods of Chicago and
other cities with a twinning of high homicide rates and poor school
performance? Sharkey did not have any neurobiological data on the
children he studied, but if he did I would expect to see subtle but
meaningful changes in brain functioning in children exposed to
neighborhood homicide. We know that excessive release of cortisol in
response to stress is neurotoxic to pyramidal cells in the hippocampus
—a brain region critical for learning and memory.74 It kills them off. It
seems reasonable to hypothesize that children who hear about a
homicide around the corner get scared out of their wits. Is this going to
happen to their family? Can they walk to the store safely? Are they
going to be next? That fear and stress can translate into temporarily
impairing brain functioning and cognitive performance.

If this mechanism is meaningful, you might expect a temporal
relationship between the occurrence of the homicide and the reduction
in cognitive performance. Suppose you are a child who has heard that



someone was killed a few blocks away from you. Would you be more
stressed at school if you received that news just a few days ago—or
several weeks ago? Likely you would be most affected in the first few
days. That’s exactly what Pat Sharkey found. The cognitive decline was
present when the homicide took place four days before the test, but not
when it took place four weeks before.

What about the proximity of the homicide and your level of fear? If
it took place in the block you lived in—as opposed to a more distant
area of your neighborhood—wouldn’t that be a lot scarier? Might it not
create a greater cognitive decline? It did. For both reading and
vocabulary, homicides in the nearby block had a stronger effect on the
child’s performance than homicides taking place further away in the
neighborhood.

There was a further tantalizing aspect of Sharkey’s results. The
cognitive decline occurred for African-American children—but not
Hispanic children. Why exactly that should be is unclear, but we can
hypothesize. It could be that Hispanics feel less threatened by
homicides than African-Americans do. Sharkey points out that in
communities where African-Americans lived, 87 percent of the victims
of the homicides were African-American, whereas in the murders that
affected Hispanics, only 54 percent of the victims were Hispanic.75

Therefore, a nearby homicide may weigh more heavily on the minds of
African-American children, and consequently pull down their test
performance more.

I would add another cultural explanation. Because Hispanic homes
tend to have a more nuclear family structure and operate under higher
levels of social support, there might be a greater social-buffering effect
operating in Hispanic homes compared with African-American
homes.76 This would attenuate the effects of the local homicide on
cognitive performance. Hispanic families might protect their children
from the news of homicide, or may discuss it together more as a
family, emphasizing that their children are protected and safe.



Sharkey’s results are intriguing because l o w verbal IQ is an
extremely long-standing and well-replicated correlate of crime.77 It has
also been documented that African-Americans have lower verbal IQs
than Caucasians,78 as well as higher homicide rates.79 Sharkey and
Sampson have argued that over time, living in a disadvantaged
neighborhood reduces the verbal ability of African-American children
by about 4 points.80 Because a year of schooling is thought to result in
IQ improvements of between 2 and 4 points,81 the 4-point drop
resulting from a neighborhood homicide is the equivalent of missing a
year or more of schooling. Mess up schooling, and you mess up
employment prospects, and we know that after that, adult crime and
violence are not far down the road.

Take this even further. If the brains of African-American children
are compromised by high rates of homicide that they experience in
their neighborhoods, could this result in a vicious circle of increased
violence and shootings in African-American neighborhoods, in turn
giving rise to further neighborhood stressors and further cognitive
decline?

I know this is controversial, but it is also critically important to
recognize that the social environment is far more important than many
have ever imagined, and complicated in ways we’re still trying to
understand.82 Jonathan Kellerman as a clinical psychologist and
scientist in Los Angeles was decades ahead of his time when he
published a paper in 1977 documenting how environmental
manipulations can reduce oppositional and destructive behavior in a
seven-year-old boy with XYY syndrome.83 The environment can
overcome genetics. Believe me, this book has changed your brain
structure forever. New synaptic connections have been formed
throughout your brain in the amygdala, hippocampus, and frontal
cortex by what I have just said. Whether you like it or not, those
changes will last some time and be hard to eradicate. Social
experiences change the brain, likely in all ethnic and gender groups.



THE MOTHER OF ALL EVIL—MATERNAL NEGLECT AND EPIGENETICS

We’ve seen that there is a substantial genetic component to crime and
violence. Despite arguments I’ve made for a direct causal pathway
from genes to brain to antisocial behavior, social processes are also
critical. One such process is the lack of motherly love—and the
fascinating mechanism of epigenetics.

Epigenetics refers to changes in gene expression—how genes
function. We often conceive of genes as fixed and static, but they are
much more changeable than commonly believed. True, the underlying
structure of the DNA—the nucleotide sequence—remains relatively
fixed. But the chromatin proteins that DNA wraps itself around84 may
be altered by the amino acids that make up these proteins. Proteins can
be turned on—or turned off—by the environment. That alters how the
DNA is transcribed and how the genetic material is activated.
Methylation—the chemical addition of a methyl group to cytosine,
which is one of the four bases of DNA—can also increase or decrease
gene expression.

How does all this occur? Through the environment—and triggered in
animals by as little as a mother’s lick. The neuroscientist Michael
Meaney first demonstrated that rat pups whose mothers licked and
groomed them more in their first ten days of life showed changes in
gene expression in the hippocampus. They also dealt better with
environmental stressors.85 Indeed, the functioning of more than 900
genes is regulated by maternal licking and grooming in rats.86 Maternal
separation at birth has very similar effects.87 Gene expression is
thought to be especially affected during prenatal and early postnatal
periods,88 and we know that these early periods are critical not just for
the brain but for disruptive childhood behavior, which is a prelude to
adult violence.89 Take away maternal care, and there can be profound
biological and genetic effects on behavior.

Strikingly, changes in gene expression caused by the early
environment appear to transfer to the next generation.90 Protein



malnutrition during pregnancy doesn’t just alter gene expression in the
offspring; the offspring’s offspring—the grandchildren—develop
abnormal metabolism even when their own parents were fed quite
normally.91 So the environment not only changes gene expression in
the individual—it also has permanent effects that transmit to the next
generation. The exciting concept here is that although 50 percent of the
variation in antisocial behavior is genetic in origin, these genes are not
fixed. Social influences result in modifications to DNA that have truly
profound influences on future neuronal functioning—and hence on the
future of violence.

We can place these alterations in gene expression into a much
broader social context of how abuse and deprivation have foundational,
long-lasting effects on the brain—over and above any epigenetic
effects. Early social, emotional, and nutritional deprivation in humans
has been shown to result in reduced functioning of the orbitofrontal
cortex, the infralimbic prefrontal cortex, the hippocampus, the
amygdala, and the lateral temporal cortex.92 It also disrupts white-
matter connectivity in the brain—particularly the uncinate fasciculus, a
fan-like white-matter tract that connects frontal brain regions to the
amygdala and temporal brain areas to the limbic areas.93 Prolonged and
chronic stress, including disrupted or poor mothering, disrupts the
brain’s stress-response system. That results in excessive glucocorticoid
release, a reduction in glucocorticoid receptors, an imbalance in the
brain’s stress-defense mechanisms, and ultimately brain
degeneration.94 Deprivation makes a big dent on the brain.

There are also vulnerable periods when stress can take a greater toll
on different parts of the brain. If sexual abuse occurs early, at around
ages three to five, for example, hippocampal volumes are reduced. Yet
if sex abuse occurs at age fourteen to sixteen, prefrontal cortical
volume is reduced instead.95 This is broadly consistent with the fact
that the hippocampus reaches full maturity early in life96 and is very
much affected by excessive release of cortisol in response to stress. In



contrast, the prefrontal cortex develops very slowly in childhood, but
grows more rapidly during the teenage years.97 All told, it’s not just
that stressful rearing environments affect gene expression and
neurochemical functioning—they also affect growth and connectivity
of the brain.

There is, of course, much more to violence than maternal neglect.
Sex abuse is almost always perpetrated by men. As we have discussed
earlier, even the best of mothering sometimes cannot override a
biological predisposition to violence. Fathers and friends play a role in
fostering juvenile delinquency and adult violence as well. Yet it is
undeniable that compassionate caregiving is critical for normative
child development. When a mother’s love is morphed into spiteful hate
—as it was with Henry Lucas and others like him—her kids can end up
killing. In this context, mothering—and the lack of it—is giving us
fascinating insights not just into the pathway to violence, but also into
understanding the precise mechanisms by which maternal neglect
might operate.

Let’s put these pieces into place. We’ve seen that the lives of violent
offenders are replete with maternal deprivation, physical and sexual
abuse, other trauma, poverty, and poor nutrition. We’ve also seen how
these social impairments have their hit on specific brain areas—the
orbitofrontal cortex, medial prefrontal cortex, amygdala, hippocampus,
and temporal cortex—brain areas that are linked to violence. We can
conclude that such social deprivation results in long-term wear and tear
of the developing brain to produce adolescent angst and aggression—
and, ultimately, adult violence. This truly occurs, and it’s never too late
for the damage to be done. Adults who lived close to the World Trade
Center buildings on September 11, 2001—and thus were exposed to
very significant environmental stress—showed a reduction in
hippocampal gray-matter volumes when brain-scanned three years
later.98 From environment to brain—and, at least in some—to ultimate
destructive violence.



BRINGING THE BRAIN BITS TOGETHER

In this chapter we have been piecing together social and biological
processes to explain violence. But what about piecing together just the
bits of the brain itself? It’s an enormously multifaceted, complex
organ. We saw earlier, in chapter 5, that multiple brain regions are
implicated in white-collar crime, and we know crime and violence
come in all shapes and forms. No one discrete brain region or circuit
will by itself account for violence.

It is tempting to focus on the prefrontal cortex, given its complexity
and the wide empirical support for its involvement in crime. It is even
more appealing to invoke a single brain circuit involving two or three
regions to help acknowledge this complexity—such as the prefrontal
cortex combined with the limbic system, as I outlined above, or the
orbitofrontal cortex and its control over the amygdala.99 Yet a
limitation of the approach I have taken so far is that it is overly
simplistic. Violence is an enormously complex and multilayered
construct. A complete understanding of its neural basis is certainly
going to involve multiple distributed brain processes that in turn give
rise to broad social and psychological processes that predispose
someone to violence. By beginning to recognize and model this neural
complexity, I believe we can gain deeper insights into the etiology of
antisocial behavior.

In response to the charge of oversimplicity, here’s a functional
neuroanatomical model of violence.100 Let’s take the anatomy of the
brain and first describe the functions of the individual areas concerned
—outlining the functional significance of the brain abnormalities we
have found so far in antisocial offenders. I’m basing it largely on prior
reviews of structural and functional brain-imaging research on
offenders.101

I n Figure 8.6, I group brain processes under three broad headings
—cognitive, affective, and motor—alongside the corresponding brain
regions. Brain impairments in these areas predispose someone to more



complex social and behavioral outcomes that in turn predispose an
individual to antisocial behavior in general and violence in particular.
No direct relationships are hypothesized from brain dysfunction to
antisocial behavior. Instead, the model emphasizes the translation of
disrupted brain systems into relatively abstract cognitive (thinking),
affective (emotional) and motor (behavioral) processes. These in turn
result in more complex social outcomes that represent the more
concrete and proximal risk factors for offending in general. So these
brain risk factors are not conceptualized as directly causing aggressive
behavior, but instead bias thoughts, feelings, and actions in an
antisocial direction that then results in violence.

Let’s start on the left, with cognitive processes. Here we can see the
involvement of the ventromedial prefrontal cortex, the medial-polar
prefrontal regions, the angular gyrus,102 and the anterior and posterior
cingulate. Impairment to these regions results in poor planning and
organization, impaired attention, the inability to shift response
strategies,103 poor cognitive appraisal of emotion,104 poor decision-
making,105 impaired self-reflection,106 and reduced capacity to
adequately process rewards and punishments.107 These cognitive
impairments translate into social elements that lead to crime—poor
occupational and social functioning,108 noncompliance with societal
rules,109 insensitivity to punishment cues that guide behavior,110 bad
life decisions,111 poor cognitive control over aggressive thoughts and
feelings,112 overreaction to minor irritations,113 lack of insight, and
school failure.



Figure 8.6   Functional neuroanatomical model of violence highlighting cognitive, affective, and

motor processes

Turning to the affective processing deficits we see outlined in the top
center of Figure 8.6, the neural structures I have highlighted are the
amygdala/hippocampal complex, the insula, the anterior cingulate, and



the superior temporal gyrus. Impairments to these regions can result in
an inability to understand the mental states of others,114 learning and
memory impairments,115 lack of disgust, impaired moral decision-
making,116 lack of guilt and embarrassment,117 lack of empathy,118

poor fear conditioning,119 poor emotion regulation,120 and reduction in
uncomfortable emotions associated with moral transgressions.121 These
affective impairments can then result in being undeterred from
perpetrating gruesome acts on others,122 callous disregard for others’
feelings,123 poor conscience development,124 and being unmotivated to
avoid social transgressions.125 It’s easy to see how such a set of traits
may in turn raise the likelihood of violence.

At the motor level on the right-hand side of the figure, brain areas
include the dorsolateral prefrontal cortex, orbitofrontal cortex, and the
inferior frontal cortex. Brain impairments here result in response
perseveration,126 motor impairments involving a failure to inhibit
inappropriate responses,127 impulsivity,128 the failure to shift response
sets and passively avoid punishment,129 and motor excess.130 In the
social context of everyday life this results in the failure to invoke
alternative response strategies for conflict resolution,131 the repetition
of maladaptive social behavior,132 poor impulse control,133 the failure
to avoid punishment, and disruptive behavior.134

We see here a flow from basic brain processes to more complex
cognitive, emotional, and motor constructs that then translate to real-
world practical behaviors that we know characterize violent offenders.
It’s certainly not a simple model, because violence is not a simple
behavior. Yet it conveys the complexity of the problem we are dealing
with when we try to put just the brain pieces of the puzzle together.
You can imagine the even greater complexity involved when we come
to including the macro-social and psychosocial processes that interact
with these brain pieces. Furthermore, while I have included multiple
frontal, temporal, and parietal regions, imaging research on violence is
still a fledgling field. I’ve certainly simplified it here. There are many



more brain regions involved, including the septum,135 the
hypothalamus,136 and the striatum,137 among many others.

You may also wonder how violence in particular arises from these
cognitive, affective, and motor forces. I view violence at a dimensional,
probabilistic level. The greater the number of impaired cognitive,
affective, and motor neural systems, the greater the likelihood of
violence as an outcome. If, for example, you make poor decisions and
you don’t feel guilt and you act impulsively, then that will
exponentially increase the likelihood of violence—all other things
being equal.

As I hope I have clarified so far, there is not one unique cause of
violence. That is why violence is so hard to fathom—and one of the
reasons it’s fascinating for scientists and the public alike. That is true
for the brain too. For some social scientists it’s easy to think of the
brain as a big blob—and yet in reality it’s a mesmerizing mélange of
diverse regions, each with intriguing basic functions that contour
criminal outcomes. We can see from the brain to basic cognitive-
affective-motor processes to social behaviors that raise the risk of
riotous behavior that the anatomy of violence is very complex.

Biology by itself is just not sufficient. Instead, we need social risk
factors to pull the trigger on an outcome of violence. Although I have
here emphasized early social deprivation in the violence jigsaw puzzle,
I want to leave the brain uppermost in your mind. That’s because the
brain goes to the heart of this book’s argument—the seeds of sin are
brain-based. Despite decades in which scientists emphasized
environmental and social processes, the brain is the cardinal
transgressor.

This should not be a bitter pill for either social scientists or
neuroscientists to swallow. We can get to bad brains through bad genes
or bad environments—or, as I have argued in this chapter, through the
combination of both. As you read this, greater appreciation for the
complexity of violence combined with recent advances in neuroscience



are paving the way for a much more sophisticated and integrated
journey toward discovering crime causation, a journey that builds on
the decades of painstaking sociological and psychological research on
crime that social scientists can take credit for. What were two
competing perspectives should now be more sensibly viewed as
complementary in explaining the causes of crime. For traditional
criminologists, what was once an old foe can become a new friend in
the fight against violence.

Finally, we should return to our point of departure. Henry Lee Lucas
was concocted from a horrendous home brew of head injury,
malnutrition, humiliation, abuse, alcoholism, abject poverty, neglect,
maternal rejection, overcrowding, a bad neighborhood, a criminal
household, and a total lack of love. Violent offenders in general have a
history of abuse and early deprivation,138 and with some exceptions
noted earlier, this history particularly characterizes the backgrounds of
serial killers.139 Lucas also had structural and functional brain
impairments, as revealed by MRI and EEG examinations, with the
frontal poles particularly affected, along with the temporal cortex.140

Toxicology tests also revealed particularly high cadmium and lead
levels, heavy metals that we have seen impair brain structure and
function.141 He can be pieced together and understood from distal
structural and functional brain impairments that result in the more
proximal cognitive, emotional, and behavioral risk factors for violence
— b a d decision-making at the cognitive level, callousness at the
emotional level, and disinhibition at the behavioral level. These
constitute key components of the puzzle making up this multiple
murderer.

One unresolved piece remains. Why were all of his victims female?
Henry Lucas’s first official murder victim was his own mother, whom
he killed with a knife when he was drunk. While he believed he was
only slapping her with his hand, he later realized that he held a knife
when he hit her neck. He was twenty-three years old, and was sentenced



to twenty years in prison for second-degree murder, as she ultimately
died of a heart attack.142

Almost his last victim was Becky Powell, a twelve-year-old juvenile
delinquent he had met when he was forty and developed an ambiguous
relationship with. At one level he was a loving surrogate father for
three years, making sure she was fed, clothed, and cared for—a better
parent than he had had. At another level he educated her in stealing and
burglary and became her lover. During a tiff when drunk, he stabbed
the teenager through the heart, again with a knife. After having sex with
her dead body he cut her up into pieces, stuffed her into two
pillowcases, and buried her in a shallow grave. He would visit that
grave several times, talking to Becky’s remains and weeping in
remorse.143 It was the only truly loving relationship he had experienced
in his whole life, bringing about a radical change in Lucas, who,
surprisingly, confessed to his killings soon after being arrested on a
mere weapons charge.

So at opposite ends in Lucas’s life we find two love-hate female
relationships, with maternal abuse as the core cause of his many
killings. Consider the dreadful deprivation of his childhood and the
abuse heaped upon him by his alcoholic prostitute mother. The
deprivation that she likely experienced herself as a child was passed
down to Henry Lee Lucas not just environmentally, not just genetically,
but likely epigenetically. We’ve noted how maternal care is one
important ingredient in epigenetics—in gene expression. The complete
lack of maternal care likely turned off important genes in Lucas that
normally inhibit violence—and turned on genes that promote it.
Genetic inheritance passed from one generation to the next. Yet the
social environment was truly the factor that turned Lucas into a
murderous psychopath.144 His mother had all the hallmarks of a hateful
psychopath, and in killing her, Henry was virtually reliving his
intergenerational genetic destiny of psychopathy. As Lucas said
himself, “I hated all my life. I hated everybody.”145 He especially hated



his mother, and that hatred was in all likelihood turned against other
women, even those like Becky Powell whom he came closest to loving.

Recall also the puzzling picture of Carlton Gary, who similarly
lacked secure parental bonds and suffered significant early deprivation
and malnutrition. Among other perplexing issues in this case is why a
handsome African-American man with glamorous girlfriends would
resort to raping women over the age of fifty-five. Unusually, all were
interracial homicides. All seven of his victims were white women—and
yet only 1 in 10 homicides in the United States are interracial. Could
this unusual pattern of violence stem from the fact that his mother and
his aunt, who also raised him, worked as housekeepers for elderly,
prosperous white women? Could complaining, cantankerous white
women living at a time when overt racism was more common than it is
today have led to hostilities from Gary’s caregivers that were passed
down to him? Or, alternatively, could Gary’s hatred for elderly white
women derive from his despising a mother who scarcely existed for
him—a subtle redirection of aggression, as we saw for Henry Lee
Lucas? And did epigenetics play a supporting role, with deprivation
altering gene expression in Lucas for a rebound back to his mother?

What could have been done to save Henry Lee Lucas from a life of
serial homicide, and, ultimately, death from heart failure in prison—to
say nothing of saving his innocent victims?146 Are Lucas, Gary, and
others like them a lost cause right at the beginning, in early childhood?
Genes and brain predispositions to violence are not immutable. As we
continue to piece together the different factors, social and biological,
that play a role in predisposing individuals to violence, we become
better placed to develop appropriate prevention and intervention
programs. And that will be the focus of our next chapter—how we
might prevent people like Henry Lee Lucas and Carlton Gary from
becoming killers.



9.

CURING CRIME

Biological Interventions

Danny seemed to be a hopeless case. In spite of a well-to-do home
environment in Los Angeles, complete with the support and care of
loving, attentive parents, by the age of three he was stealing constantly.
Further into childhood he became a compulsive and adept liar. At the
tender age of ten, Danny was not just staying out all night, he was
buying and selling drugs. He was known by other neighborhood kids as
a nasty piece of work, and because it was a middle-class neighborhood
they steered well clear of him. And it wasn’t for lack of trying on his
parents’ part. As his mother recalled, “No matter what the discipline
was, or the consequences of his misbehavior, it was never enough.
There was no stopping him. We were really at a complete loss for
answers.”1

Danny grew older and stronger, and essentially commandeered his
parent’s house. He stole cars and appropriated his mother’s jewelry for
drug dealing. He was getting F’s in school. He was a precocious abuser
of drugs, graduating from cannabis to speed to cocaine to crystal meth.
When he was fifteen he was sentenced to eighteen months in a juvenile
detention center. It’s a familiar story, with all the early telltale signs of
a life of crime, and likely violence too—perhaps another Jeffrey
Landrigan in the making.

Out of sheer desperation his parents entered him in a biofeedback
treatment clinic after his release from the detention center. These
alternative-medicine clinics assess the physiological profiles of
individuals with clinical problems to ascertain whether any



physiological imbalance can be corrected. How? By helping them
become more aware of their biology and teaching them to change their
brain. At that point, neither Danny nor his parents actually had any
hope that the treatment would do any good. They felt they were just
going through the motions—but they turned out to be wrong.

The first clinical evaluation confirmed excessive slow-wave activity
in Danny’s prefrontal cortex—a classic sign of chronic under-arousal.
Then came thirty sessions of biofeedback. Danny sat in front of a
computer screen with an electrode cap on his head, which measured his
brain activity as he played Pac-Man on the computer. Danny controlled
Pac-Man, trapped in a maze, and his task was to move around, gobbling
up as many pellets as he could. He could only move Pac-Man by
maintaining sustained attention—by transforming his frontal slow-
wave theta activity into faster-wave alpha and beta activity. If his
attention lapsed, Pac-Man stopped. By maintaining his concentration,
Danny was able to retrain his under-aroused, immature cortex, which
had constantly craved immediate stimulation, into a more mature and
aroused brain capable of focusing on a task.

It was hardly a quick fix. For Danny, the biofeedback training lasted
for nearly a year. But a metamorphosis took place over the course of
his thirty treatment sessions. He was radically transformed, from an
inattentive, F-grade teenager on a downward spiral toward prison into a
mature, straight-A, career-oriented student who ended up passing his
exams with distinction. It was a complete reversal of fortune.

What accounted for the dramatic change? To begin to answer, we
have to look back at what was fueling Danny’s antisocial behavior,
which started as early as toddlerhood and exploded during adolescence.
“I was really bored in school,” Danny would say after his treatment was
completed, “but all the crimes were really exciting to me. I liked the
action, getting away from the cops. I just thought it was so cool.”2

The thirst for stimulation-seeking is clear. We documented in
chapter 4 how children who are chronically under-aroused seek out



stimulation to jack their physiological arousal levels back to normal.
We know from longitudinal research that schoolchildren with excessive
resting slow-wave EEGs are much more likely to become adult
criminal offenders.3 That’s exactly what Danny demonstrated in his
first clinical evaluation session—excessive delta and theta activity,
chronic cortical under-arousal. We also discussed how poor prefrontal
functioning predisposes an individual to impulsive homicide. We saw
how when the home environment is loving and devoid of deprivation,
yet the child is still antisocial, we should expect biology to be the
culprit in crime—the social-push hypothesis.

We see in Danny’s case an example of how biology is not destiny.
The psychophysiological, brain-based predispositions to crime and
violence are not immutable. Importantly, Danny himself—albeit with
the aid of electronic biofeedback and social support—instituted his own
metamorphosis. It’s more a case of mind over matter. He had agency in
his rehabilitation—and that may have been a critical component in his
redemption.

Of course there is no easy solution to crime and violence, and Danny
is just a case study. Yet what I want to give you in this chapter is a
hopeful message. Rather than giving up when faced with biology-based
offending, we can use a set of biosocial keys to unlock the cause of
crime—and set free those who are trapped by their biology at an early
age.

THE STORY SO FAR

Before embarking on what may work to help kids like Danny, let’s
summarize what I have been arguing so far, using a theoretical
framework to give a context to treatment efforts. You can see it
visually in Figure 9.1.

T h i s biosocial model emphasizes the role of genes and the
environment in shaping the factors that predispose someone to



childhood aggression and adult violence. A key assumption is that joint
assessment of social and biological risk factors will yield innovative
new insights into understanding the development of antisocial
behavior.

The right-hand side of the figure outlines the main components of
the model. Starting at the top, we have both genes and environment as
the causal foundations of later violence. Social risk factors, on the
right, have been the understandable focus of social scientists for three-
quarters of a century. Biological risk factors, on the left, reflect
neurocriminology, the new and more challenging field of enquiry.

Genes and environment are the building blocks for the biological and
social risk factors in the next lower step in the model. Yet you’ll also
see arrows linking genetics with social factors as well as with
biological risk factors. Genes can shape social risk factors for violence
such as low social class and parental divorce.4 Similarly, social risk
factors like environmental stress can impair brain functioning, while
living in a risky neighborhood can increase the chance of head injury.



Figure 9.1   Biosocial model of violence

Biological and social risk factors then give rise to brain risk factors
that are played out at three levels: cognition (e.g., attention deficits),
emotion (e.g., lack of conscience), and motor (e.g., disinhibition)
processes. This brain dysregulation can then do one of two things. It
can move on to directly give rise to conduct disorder and violence, or it
can join forces with social influences to form a biosocial interaction
that brings on the teenage thunderstorms of emotion. This biosocial
pathway is what I tried to emphasize in the previous chapter, and
consequently I place it here as the heart of the model of the anatomy of
violence.

Yet there is one piece missing. It is this juncture in our journey—
what you see in the dynamic center part of the model—that we will
now focus on. The lightning bolts represent striking out the biosocial



pathway to adult violence. So what are the biosocial interventions that
can block the development of conduct disorder and violence?

IT’S NEVER TOO EARLY

One approach to stopping violence—one that we see all too often today
—is to wait until the child is already kicking down the doors and
becoming unmanageable. Unfortunately, by then it’s often too late to
effectively correct course. Why not intervene early in life to prevent
future violence?

That’s what David Olds did in a landmark study that won him the
Stockholm Prize—criminology’s equivalent to the Nobel Prize. You’ll
recall that mothers who smoke during pregnancy have offspring who
are three times more likely to become adult violent offenders.5 Birth
complications are another risk factor.6 We also discussed how poor
nutrition during pregnancy doubles the rate of antisocial personality
disorder in adulthood.7 We’ve noted the importance of early maternal
care during the critical prenatal and postnatal periods of brain
development.8 Alcohol during pregnancy is also associated with later
adult crime and violence.9 These are the biosocial influences that David
tackled.

His sample consisted of 400 low-social-class pregnant women who
were entered into a randomized controlled trial. The intervention group
had nine home visits from nurse practitioners during pregnancy, with a
further twenty-three follow-up visits in the first two years of the child’s
life—a critical time window in child development. The nurses gave
advice and counseling to the mothers on reducing smoking and alcohol
use, improving their nutrition, and meeting the social, emotional, and
physical needs of their infant. The control group received standard
levels of prenatal and postnatal care. Follow-ups were made on the
offspring for fifteen years.

The results were dramatic. Compared with controls, the children



whose mothers had nurse visitations showed a 52.8 percent reduction in
arrests and a 63 percent reduction in convictions. They also showed a
56.2 percent reduction in alcohol use and a 40 percent reduction in
smoking. Truancy and destruction of property were reduced by 91.3
percent. These effects were even stronger in mothers who were
unmarried and particularly impoverished.10

Why was this early intervention so effective? Clues come from other
effects of the program. The babies of mothers visited by nurses were
less likely to have low birth weight. When the children were age four,
the mothers and children were more sensitive and responsive to each
other. There was less domestic violence. More of these mothers
enrolled their children into preschool programs. The homes became
more supportive of early learning. The mothers’ executive functioning
also improved, and they had better mental health. These improvements
were especially true for mothers who were less intelligent and
competent.11 When the children were age twelve, the mothers were less
impaired from alcohol and drug use, their partnerships were lasting
longer, and they continued to have a greater sense of mastery.12

Providing those mothers most at risk for having wayward offspring
with health information, education, and support can reverse later
adolescent problems that are the harbingers of adult violence. David
Olds was tackling not just the social risk factors we see in Figure 9.1,
but also the biomedical health factors that join forces with social risk
factors to create antisocial behavior. He was tackling the biosocial part
of the equation in Figure 9.1, and that’s why it worked so well.

The cost of the intervention per mother was $11,511 in 2006—but
the government saved $12,300 in food stamps, Medicaid, and other
financial aid to the families. The government actually spent less on the
intervention group than they spent on the control group.13 And that’s
not counting the savings brought about by reducing crime, and the
incalculable benefits of improving people’s lives.



IT’S NEVER TOO LATE

You’ll remember Beauty and the Beast from Mauritius in chapter 4.
Joëlle, who became Miss Mauritius, and Raj, the biker who became a
career criminal. They were two of the three-year-old children in the
study that my PhD supervisor Peter Venables set up—an environmental
enrichment from ages three to five that tells us that while it’s never too
early to start to prevent crime, it’s also never too late.

What did our enrichment intervention consist of? It started at age
three, had a duration of two years, and consisted of three main
elements: nutrition, cognitive stimulation, and physical exercise. The
enrichment was conducted in two specially constructed nursery
schools. Staff members were brought up to speed on physical health—
including nutrition, hygiene, and childhood disorders. They also
received training on physical activities, including gymnastics and
rhythm activities, outdoor activities, and physiotherapy. They were
trained on multimodal cognitive stimulation with the use of toys, art,
handicrafts, drama, and music.14 A structured nutrition program
provided milk, fruit juice, a hot meal of fish or chicken or mutton, and
a salad, each day. Physical-exercise sessions in the afternoons consisted
of gym, structured outdoor games, and free play. The enrichment also
included walking field trips, basic hygiene skills, and medical
inspections.15 In fact, there was an average of two and a half hours of
physical activity each day. Cognitive skills focused on verbal skills,
visuospatial coordination, concept formation, memory, sensation, and
perception.

What happened to the control group? These kids underwent the usual
Mauritian experience of attendance at petite écoles that focused on a
traditional ABC curriculum.16 No lunch, milk, or structured exercise
was provided. For lunch, children typically ate rice and bread.

Stratified random sampling was conducted to select which 100 of the
1,795 would enter the environmental enrichment. From the remainder,
355 controls were selected who matched the enrichment group on ten



cognitive, psychophysiological, and demographic measures. We then
followed up on the children for eighteen years.

What were the results? At age eleven we reassessed the children on a
psychophysiological measure of attention—skin-conductance orienting.
The bigger the sweat-rate response to the tones played over
headphones, the greater the attention that is being paid. The two groups
were matched very exactly on this measure at age three—before the
intervention began.17 When they were retested eight years later, at age
eleven, the enrichment group showed a 61 percent increase in orienting
—a big jump in their ability to focus their attention and be alert to what
was going on around them.18

We also measured their EEG—brain-wave activity—at age eleven.
Brain waves can be grouped into four basic frequency bands. Right
now, as you are reading this, fast-wave beta activity predominates
because your brain is aroused and activated, scanning this page,
absorbing the text, and forming associations. When you are relaxed,
alpha predominates. When you are asleep, however, slow-wave delta
activity takes over. When you are awake but not very alert, you have
more sluggish theta activity. Children in general have relatively more
slow-wave theta activity because their brains are immature and still
developing. We found that children from the environmentally enriched
group showed significantly less theta activity than the controls six
years after the intervention had finished.19 Their brains had matured
more and become more aroused. In developmental terms their brains
were 1.1 years older than those of the controls.20

We then followed the children up for another six years, and behavior
problems were assessed at age seventeen. The enriched children had
significantly lower scores on ratings of conduct disorder and
hyperactivity. They were less cruel to others, not so likely to pick
fights, not so hot-tempered, and less likely to bully other children. In
addition, they were less likely to be bouncing around the place and
seeking out stimulation.21



We continued to follow them. When they were aged twentythree we
interviewed all the subjects on their perpetration of criminal offending
using a structured interview to measure self-reported crime.22 Those
who admitted to committing a criminal offense were categorized as an
offender. In addition, we also scoured every single courthouse in
Mauritius and searched the records for registrations of offenses that
included property damage, drug use, violence, and drunk driving—we
excluded petty offenses like parking fines or a lack of vehicle
registration. The enriched children showed a 34.6 percent reduction in
self-reported offending compared with controls.23 For court
convictions the enriched group had a much-reduced rate of offending,
at 3.6 percent compared with 9.9 percent in the control group—but this
difference just failed to reach statistical significance.24 The enrichment
really did seem to make a difference—even twenty years later.

That was interesting, but something else piqued our interest even
more, which you can see in Figure 9.2. You’ll recall that pediatricians
had assessed the children for signs of malnutrition at age three—before
the intervention had begun. On the left-hand side of the figure, kids
with normal levels of nutrition at age three who went into the
enrichment showed only a small and statistically nonsignificant
reduction in conduct disorder. In contrast, when we looked just at those
kids who entered the study with poor nutrition, we found that the
enrichment showed a 52.6 percent reduction in conduct disorder at age
seventeen compared with controls.25 You can see that on the right-hand
side of the figure. Early nutrition status moderates the relationship
between the prevention program and the antisocial outcome. It works in
one group—but not in another. Recall that the prevention program had
a lot of ingredients. If nutrition was the active ingredient, you’d expect
the program to work more in kids who had poor nutrition at the get-go
—and that’s exactly what we found.



Figure 9.2   Reductions in age seventeen conduct disorder are greater in children who had poor

nutrition when they entered the enrichment

It might be that better nutrition makes the difference—but could it
be something else? This was the first study to show that early
environmental enrichment increases physiological attention and arousal
in the long term in humans. That gives us a clue to the mechanism of
action—brain change. The prevention program had more physical
exercise and outdoor play, and exercise by itself could account for
some of the observed effects. Exercise in animals is known to have
beneficial effects on brain structure and function.26 For example, we
know that in mice environmental enrichment produces neurogenesis—
new brain cells growing in the dentate gyrus of the hippocampus—that
is entirely attributable to running.27 So it could be something as simple
as the daily walks and running around in free play that the children in
the enrichment group got that improved hippocampal functioning and



reduced adult crime.

Another hypothesis is that the increased social interaction with
positive, educated preschool teachers in the experimental enrichment
may in part account for the beneficial effects. On the other hand, it may
be unreasonable to focus on any single component of the intervention.
Instead, the multimodal nature of the prevention program, which
combined social and cognitive components alongside nutrition and
exercise, may have facilitated biosocial interactions that affected later
development. Just as we saw in the model, the biosocial interaction is
central to the explanation of crime. Similarly, with prevention it’s a
question of covering all the bases to block bullying behavior in children
and violence in adults.

More intriguingly, perhaps the crime reduction can be chalked up to
the young children eating fish. In Mauritius, I met with three of the
original interventionists to reconstruct the typical week’s food intake
for the enriched group, comparing it to that of the controls. The
enriched group had more than two portions of fish extra per week.
We’ve discussed in chapter 7 evidence that increased fish consumption
is associated with reduced violent crime, and we’ll see later in this
chapter more substantive evidence for this alternative explanation.

It’s important to emphasize that our results could not be attributed to
pre-prevention group differences in temperament, cognitive ability,
nutritional status, autonomic reactivity, or social adversity, which were
carefully controlled for.28 The fact that the prevention program reduced
crime twenty years later using two different measures of outcome—
both self-reporting and objective measures—indicates the robustness of
the effects. It’s unusual in the field to get results that last. Something in
the enrichment is really working to reduce adult crime and violence.

Let’s also be careful about the claim. The early enrichment did not
eradicate crime. It reduced it by about 35 percent—so that leaves a lot.
Obviously, we need more than two years of intensive enrichment to
abolish adult crime. And maybe the Mauritius miracle crime cure



would not apply to other countries that have a different culture and
standard of living. Yet many kids don’t get good nutrition, even in the
affluent United States, and we think our findings from Mauritius may
be particularly relevant to poor rural areas of the United States such as
the Mississippi delta region and also to inner cities, where rates of both
malnutrition and behavioral problems in children are relatively high.29

We were pleased with what was achieved and how early efforts paid
off in reducing crime. At the time the study began there were no
government preschools on the island at all. One lasting infrastructure
contribution made by the research team, which included Peter
Venables, Sarnoff Mednick, Cyril Dalais, and staff at the Mauritius
Child Health Project, was embodied in the 1984 Pre-School Trust Fund
Act, which established government preschools based on the two model
nursery schools the group had set up in 1972.30 Currently, 183 such
schools are running in five educational zones in Mauritius—and
making a difference in turning Mauritius into a model African country.

OFF WITH THEIR HEADS!

The authoritarian Queen of Hearts in Lewis Carroll’s Alice’s
Adventures in Wonderland was a wayward woman with a radical way of
dealing with even the smallest of difficulties. “Off with their heads”
was her simple solution to every misdemeanor.31 Although quite
heartless, the Queen of Hearts was on the anatomical road to addressing
one of the most difficult to treat classes of violent criminals
—pedophiles and sex offenders. Surgical castration is the simple,
radical, and highly controversial solution some authorities resorted to
in order to reduce recidivism rates of sex offenders. Is this a mindless
and unethical policy that should be halted? Or does it get to the heart of
the matter and provide a workable solution to an intractable problem?

Surgical castration still continues in Germany, ever since a law was
passed in 1970 allowing it. It’s a voluntary procedure, and only a few
are performed every year. Because it sounds barbaric and is so easy to



condemn, the German government has put several safeguards in place
to regulate it. The offender has to be over twenty-five, and approval is
needed from a panel of experts.32 Nevertheless, it remains a
controversial practice in Europe. The Council of Europe’s anti-torture
committee in Strasbourg, for instance, views it as a degrading
treatment that should be halted. But let’s reserve judgment until we
hear all sides.

It’s not only Germany that conducts castration. The Czech Republic
has put over ninety inmates under the knife in the past ten years. Pavel
is a case in hand. He was imprisoned at the age of eighteen after he
gave in to uncontrollable sexual desires for a twelve-year-old that
resulted in the boy’s death. But even before the crime he knew he had a
serious problem. After waking up in the middle of the night in a sweat
just two days before the murder, he sought help from his doctor. He
was told that the urges would go away. But they didn’t, and apparently
they became magnified as he watched a Bruce Lee movie, which
stimulated his compulsion to use violence to heighten his sexual
appetite. He took a knife to the boy and killed him.

After eleven years in prison and psychiatric institutions in the Czech
Republic, and just one year before he was due to be released, Pavel
asked to be surgically castrated. “I can finally live knowing that I am
no harm to anybody,” he reported after the procedure. “I am living a
productive life. I want to tell people that there is help.”33 Pavel now
loves his life in Prague, working as a gardener for a Catholic charity.

For Pavel, removal of his testicles was the price he paid for peace of
mind, even if it meant being alone, with neither sex nor romance. It’s a
tough life, but nevertheless a life that gives him meaning and some
degree of dignity. Isn’t that better than rotting away in prison, or living
every day being torn apart by the wild horses inside that are urging you
to desecrate the body of an innocent child?

Debates over the ethics of castration are heated and inevitably
revolve around prisoners’ rights and the benefits to the individual and



society. Let’s leave aside the ethics for now, which can be debated at
length. Here we’ll take a cold, calculated look at the empirical evidence
for and against the efficacy of this drastic intervention. Does it work? If
it does not make a difference, that would be a compelling argument for
eradication of this drastic—and some would say draconian—form of
treatment.

We saw earlier how high levels of testosterone are associated with
increased aggression, yet these data are correlational, not causal. The
etiological assumption behind castration is that lowering testosterone
and thus sex drive would lower reconviction rates in sex offenders. But
does it?

Good studies of the effects of castration in human prisoners are few
and far between. Ethically, you cannot randomly assign one sex
offender to castration and one to an alternative treatment. The study
that comes the closest to the impossibly ideal experiment was
conducted by the medical researchers Reinhard Wille and Klaus M.
Beier in Germany in the 1980s.34 Wille and Beier followed up ninety-
nine castrated sex offenders and thirty-five non-castrated sex offenders
for, on average, eleven years after release from prison. Such a sample
covers about 25 percent of all castrations in the period from 1970 to
1980, and is therefore reasonably representative of this population.
Subjects could not be randomly assigned to experimental and control
conditions as would be demanded by a rigorous randomized controlled
trial. Nevertheless, the thirty-five controls had all requested castration
—but ended up changing their minds. As such they constitute as close a
control group as can be ethically achieved.

Recidivism rates for sexual offenses over the eleven-year post-
release period were 3 percent in castrated offenders compared with 46
percent in the non-castrated offenders—a dramatic fifteenfold
difference. The 3 percent reconviction rate in castrated sex offenders is
consistent with rates found in other studies that have not been as
rigorous as that of Wille and Beier. Rates of reconviction in castrated



sex offenders from these ten other castration studies range from 0
percent to 11 percent, with a median of 3.5 percent. These data provide
further support for considerably lower reconviction rates in castrated
sex offenders. Bear in mind that 70 percent of castrates in Wille and
Beier’s study were satisfied with their treatment. It’s certainly not a
panacea for pedophilia and other sexual offences, but should it be
entirely ruled out if appropriate safeguards can be guaranteed?

What about the wider literature? One review of 2,055 castrated
European sex offenders showed recidivism rates ranging from 0 percent
to 7.4 percent over a period of twenty years,35 results very similar to
those in the Wille and Beier study. Yet another review, by Linda
Weinberger, a professor of clinical psychiatry at USC, documents the
low incidence of sexual recidivism following physical castration in
many different countries, commenting that “the studies of bilateral
orchiectomy are compelling in the very low rates of sexual recidivism
demonstrated among released sex offenders.”36 At the same time she
cautions that it is hard to generalize to present-day high-risk offenders,
and recognizes the ethical difficulties. However, a commentary on this
review cautions that it is important not to underestimate the potential
importance of castration when considering the release of an offender.37

It sounds grotesque, doesn’t it? The holier-than-thou among you will
be wringing your hands in horror at the barbarity of this surgical
intervention. But you don’t have to live your life as a pedophile in a
top-security prison, do you? You don’t have to face the daily taunts—
and danger of being raped—that these men face. You don’t have your
mug shot on the Web for all to see after your release so that people
know exactly where you live. You don’t have to be responsible for
controlling sexual urges that are very difficult to contain. Shouldn’t
people like Pavel at least be given the option of castration under
conditions guaranteed to have no external coercion?

Fortunately—or perhaps unfortunately, depending on your
perspective—there are less drastic methods of dealing with sexual



offenders: chemical castration. Here anti-androgen medication is given
to reduce testosterone—and hence lower both sexual interest and
performance. In the United States medroxyprogesterone—or Depo-
Provera—is used to increase circulating progesterone. In the United
Kingdom and Europe, cyproterone acetate is used, which competes with
testosterone at androgen receptors in the brain. Other medications
include leuprolide, goserelin, and tryptorelin. In all cases, they reduce
testosterone to prepubertal levels.

Nobody actually doubts that these medications significantly reduce
sexual interest and performance. Yet again, the methodological and
scientific issue is whether they reduce re-offending. Friedrich Lösel at
t h e Institute of Criminology at Cambridge University conducted a
meta-analysis and concluded that the effects of chemical castration are
actually stronger than with other treatment approaches, a very telling
result.38

Because it is somewhat less controversial than physical castration,
chemical castration is offered in Britain, Denmark, and Sweden on a
voluntary basis to sex offenders. Nevertheless, policy became tougher
in Poland since 2009, when offenders who rape either a child under the
age of fifteen or a close relative have to undergo chemical castration
after release from prison.39 This came about in part after a man was
accused of having two children with his young daughter—akin to the
case of Josef Fritzl in Austria. Eighty-four percent of the Polish
population supported the policy.40 In South Korea, a new law was put
into effect in July 2011 that allows judges to sentence offenders who
have committed crimes against children under sixteen to receive
chemical castration. In Russia, chemical castration can be
recommended by a court-appointed forensic psychiatrist for those who
have attacked children under the age of fourteen.41

In the United States, at least eight states have had laws on chemical
castration ever since it was introduced into the Penal Code of
California in 1996. In both California and Florida, treatment with



Depo-Provera is mandatory for repeat sex offenders and may also be
used in some cases with first-time offenders, such as those who have
committed a sex crime against children under the age of thirteen. In
California, treatment is administered by the Department of Corrections
a nd must begin a week before the parolee is released. It must be
continued until the Department of Corrections deems that the offender
no longer needs treatment.42 In Wisconsin, the Department of
Corrections can prevent the release of a child sex offender if he refuses
to undergo chemical castration.43 Texas, like Germany, allows surgical
castration on a voluntary basis, and, as with Germany, safety
procedures are put in place. Offenders must be older than twenty-one,
have at least two prior sex-offense convictions, have undergone at least
eighteen months of other treatment, and also understand the side effects
of the surgery.

The debate is heated. The American Civil Liberties Union argues that
chemical castration violates sex offenders’ constitutional rights that
pertain to privacy, due process, and equal protection, and the Eighth
Amendment’s ban on cruel and unusual punishment. Others argue that
with appropriate controls the treatment is in the best interest of both the
individual and society. One editorial in the British Medical Journal
argued that doctors should avoid becoming agents of social control, and
documented the potential side effects of castration, including
osteoporosis, weight gain, and cardiovascular disease. At the same
time, this editorial argued that when the individual has sexual urges
that are hard to control, biological treatment makes sense. The editorial
argued that anti-androgen drugs are effective and that offenders are
capable of making an informed choice on whether or not to take the
drugs. Furthermore, it went on, while some argue that freedom of
choice may be lost when the prisoner has to choose between long-term
detention and drugs, prisoners should be given a choice, and preventing
this choice borders on the ethically questionable.44

You can answer the question yourself. Imagine you are a sex



offender in prison with murderers, rapists, and psychopaths. Would you
like to be allowed a choice—a choice between long-term detention, or
chemical castration and release?

Nobody is coercing you right now in pondering the answer. You are
free to decide. I know what I’d want. I think if you had spent four years
in top-security prisons as I have you’d want to be allowed to make a
decision and you would want chemical castration. Or perhaps you think
that sex offenders are beneath contempt and should rot in hell.

One of the problems with chemical castration is that it affects our
right to reproduce. It goes against our evolutionary makeup and mind-
set. There is another alternative. What if we stay with the medical
model for treatment of offenders but we do not compromise their
ability to have children? We’ll take a journey to explore this further.

FLIGHT 714: THE ADVENTURES OF TINTIN

You never know what might happen when you get on a plane. Every
time I walk down that gangway, images of unforeseen disasters flit
through my mind. But before I go on, let me introduce you to my
boyhood hero, Tintin. This sixteen-year-old newspaper reporter was the
invention of Hergé, a Belgian writer and cartoonist who was an
important influence not just on myself but also on Andy Warhol.45

Tintin’s life revolves around writing crime stories and traveling
internationally to solve mysteries. He is a boyish, avant-garde
swashbuckler who pushes the envelope on puzzles to stop crime—and
has fun at the same time. I was brought up with Tintin as a boy. I
bought all the Tintin books. I tracked down Hergé in person and got
him to sign several of my books, including Flight 714. And here I am
today, a boy trapped in an adult’s body, writing about the causes of
crime and traveling the world to stop it.

Now to Flight 714—the penultimate story in the twenty-three-
volume Tintin series. Tintin is in the tropics in Jakarta and catching a



plane to Sydney with an eccentric millionaire. A fight breaks out and
the plane gets hijacked by terrorists. The criminals want the millionaire
to spill his bank account number. He’s injected with a truth drug by the
dastardly Dr. Krollspell—a sort of Josef Mengele parody—under the
orders of his evil boss, Roberto Rastapopoulos. That’s where the
medication comes in.

Now cut to my story. As with Tintin it begins benignly enough. I got
on board United flight 895 bound to another tropical country—Hong
Kong—on Thursday, July 17, 2007. I settled into my bulkhead aisle
seat, had my dinner, and then sank into reading Jonathan Kellerman’s
Rage. An academic detective crime story, of course. And that’s when it
happened.

There was an urgently ominous announcement: “We have a situation.
If there is a doctor or—[pause]—a psychologist on board, could you
please make yourself known to the flight attendant.”

I got a queasy feeling and it wasn’t my dinner. Usually they want a
doctor, but they also said “psychologist.” Well, I might be a
psychologist, but I’m also a wimp. The truth is that just before that
announcement I heard a racket coming from the section ahead of me
past the toilets on the port side. It had distracted me from my book.
Then two flight attendants zipped past me. Even more yelling. Maybe
Rastapopoulos was on board.

I took a look back up the long aisle behind me to check the passenger
seat lights. Come on. Surely there had to be a doctor on board. Was
anyone coming to the rescue? But the aisle lights were as dark as a
graveyard. I turned back in my seat and began to feel a bit desperate. It
seemed like the sort of thing Jonathan Kellerman could solve. He’s a
psychologist as well as a best-selling crime writer. Maybe he was on
board? Maybe there was a Dr. Krollspell lurking in the wings. I looked
behind me again. All I could see was a sea of faces looking up the aisle
at me to see what was going on beyond me.



Think, Raine, think, you idiot. I thought it through carefully. I
decided on the only sensible, professional, and responsible course of
action for a professor in criminology. I kept reading Kellerman.

You know what, though? You look up from your book, gaze into
space, and say to yourself, “You cowardy custard.” Emotional
quicksand was quickly covering me in a suffocating swathe of guilt. I
looked around again. Not a blinking sausage, no cavalry. I wasn’t the
only wimp. Okay, to hell with it, here goes. I rang my bell.

There certainly had been a brawl. I walked with the flight attendant
up to the front, where a scuffle was still taking place between a male
flight attendant and a passenger. My escort gave me a comprehensive,
articulate, and professional appraisal of the situation: “He just went
nuts and whacked the woman next to him!” I was behind the desperado,
so I pinned his arms behind his back while the attendant whipped his tie
off. In a jiffy we’d tied the assailant’s arms behind his back. The
woman was still yelling, but we ignored her, as it was all Chinese. We
shoved our prisoner into a window seat. I jammed myself beside him,
with the steward next to me to block up the aisle seat. We had secured
the situation.

The next thing I know the steward had me switch seats because the
pilot wanted to talk to me. They brought me to the cockpit. And that’s
where the cool bit began and I got to feel like I was Tintin. They
wanted to patch me through on the intercom to an MD on the ground.
The pilot got out of his seat, I jumped into it, and he instructed me on
h o w to work the communications system. Have you seen Steven
Spielberg’s movie The Adventures of Tintin? Remember when Tintin is
in the pilot’s seat? The confined space. The instrument panel dazzling
your eyes at one level. Then you gaze out of the cockpit window and
you’re floating on those fluffy white clouds. So very much at peace, so
Tintinesque, gliding up there in heaven above the hot struggles of the
poor. It’s what a British Airways ex-accountant always wanted.

The duty doctor down below snapped me out of it. He knew I was an



expert on violence and a psychologist. What’s my professional
evaluation of the level of danger to other passengers? How can we
secure the situation? I say we can deal with it by giving the guy a hefty
dose of my Temazepam—a short-acting benzodiazepine. I always bring
it on board international flights because I have trouble sleeping on
planes due to the noise at night—you know—owing to having my
throat cut that night in Turkey. I suggest a good dose, 30 milligrams.
The doctor thinks 15 milligrams. We ended up with the 15 milligrams
—and that did help calm the villain down. Then we made an emergency
landing in Anchorage so that security forces could board the plane and
offload the blighter.

I have to say I felt pretty good about it. As the other passengers lined
up to land in Hong Kong, I was slapped on the back by the copilot and
applauded. United flew me business class for the rest of my round-the-
world journey. All in a day’s work as a criminologist, I said. Yup, my
boyhood Tintin dreams had finally come true.

But back to medication. It really does arrest aggression. Unlike in the
case of flight 895 I’m not talking about sedation to quell violence.
We’ve witnessed major advances in psychopharmacology together with
substantive evidence that some medications are surprisingly effective
in reducing aggressive and violent behavior.

Let’s start with children. What’s the most common cause of children
under the age of nine being referred for psychiatric services? It’s none
other than behavior problems.46 The majority of these hospitalized
children are receiving medication to treat aggression.47 Clinical
practice is backed up by surprisingly strong empirical support for the
effectiveness of drugs as an intervention for childhood aggression. A
meta-analysis of forty-five randomized, placebo-controlled trials
conducted in children by Elizabeth Pappadopulos48—not to be
confused with Rastapopoulos—has shown that medications are
surprisingly effective in treating aggression, with an overall effect size
of 0.56—which is of medium size in terms of the strength of the



relationship.49

A wide variety of medications have been found to be effective in
reducing aggression. The most effective are the newer generation of
antipsychotics,50 which show a large effect size of .90.51 Stimulants
like methylphenidate are also very effective, with an effect size of
.78.52 Mood stabilizers have a medium effect size of .40, while
antidepressants have a small-to-medium effect size of .30. The same
story that we see in children holds true in adolescents.53 Two meta-
analyses of drug treatments of aggression in juveniles, together with
other reviews and meta-analyses of drug efficacy with aggression and
antisocial behavior in child and adolescent populations all show the
same story.54, 55, 56 What’s clear is that drug treatment is effective in
reducing aggression across a wide range of psychiatric conditions in
childhood and adolescence—including ADHD, autism, bipolar
disorder, mental retardation, and schizophrenia.57

How does medication compare to nonmedical treatment of
aggressive and violent behavior? My colleague Tim Beck, in my
department at the University of Pennsylvania, originally developed
cognitive-behavior therapy, which is widely effective in treating a
whole range of clinical disorders. It is the most effective and well-
accepted treatment for aggression. The overall effect size?
Conservatively it is .30.58 So the overall effect sizes obtained for
medications compare very well to the best psychosocial
interventions.59 Indeed, effect sizes for atypical antipsychotics and
stimulants if anything exceed the best non-pharmacological treatments.

Skeptics will scrutinize this claim assiduously and can come up with
a reasonable retort. Perhaps the medications are treating other
conditions like depression, ADHD, and psychosis that aggressive
children also have, and that accounts for the reduction in aggression.
For example, children with psychosis get crazy ideas into their heads
about other kids picking on them, so they strike out in a defensive,
aggressive rage. So yes, risperidone works well in reducing the



aggression because it’s cutting out the craziness—one cause of the
aggression. However, many studies have clearly demonstrated the
effectiveness of medications with children coming to the clinic
primarily with antisocial/aggressive behavior rather than psychosis.60

Meta-analyses of the literature also show that stimulants reduce
aggression independent of their effect in reducing ADHD symptoms.61

There is even evidence that stimulants and atypical antipsychotics are
effective in reducing aggression in preschoolers.62 It’s a bitter pill for
many criminologists and psychologists to swallow, but medications do
work in controlling and regulating aggression in children and
adolescents.

Can medications work too in quelling outbursts in adults?
Surprisingly, there is much less research here, probably because once
you become an adult and are violent, you are viewed as evil and we
lock you up. We don’t want to help you anymore. A double-blind,
placebo-controlled, randomized trial allocated impulsive aggressive
male community volunteers to one of three anticonvulsants.63 All three
medications significantly reduced aggressive behavior.64 The same
result has been found in several randomized controlled trials for
treating impulsive forms of aggression in prisoners.65

Why on earth would anticonvulsants, normally used to stop epileptic
seizures, work with reducing aggression? We know these medications
have a calming effect on the limbic regions of the brain—particularly
the amygdala and hippocampus, where epileptic seizures begin. We
saw earlier that impulsive, emotional murderers have excessive
activation of these limbic subcortical regions, so anticonvulsants may
help reduce their impulsive emotional rage attacks by calming their
emotional limbic system.

LET THEM EAT CAKE

Let’s continue our travels to find a different cure to crime. La Pirogue
is the jewel in the crown of the beautiful island of Mauritius. With its



golden sands and tropical gardens surrounding traditional-style
thatched rooms, it is a haven of peace and tranquillity. It is my favorite
hotel in the world.

Utoeya is also a utopian picturesque island, this one located in the
Tyrifjorden fjord outside of Oslo in Norway. With its pretty little
beaches it is similarly a summertime resort for young people. And it
was here on the evening of July 22, 2011, that eighty-four people lost
their lives while I unknowingly sat on the beach at La Pirogue in
Mauritius, watching the sun set slowly over the coral reef.

I had flown in just the day before on flight MK 647 from Singapore,
where I had been working with my colleagues on our fish-oil study on
conduct-disordered children. The biotech company Smartfish, whose
headquarters are in the Oslo Innovation Center, supplied the Joint Child
Health Project in Mauritius with an omega-3 drink. I had a connection
with its cofounder Janne Sande Mathisen, as she had gone to Darlington
Technical College, which was just a few blocks from 69 Abbey Road,
the house I was brought up in as a child. I had an unexpected e-mail
from her on that fateful day:

Just 20 minutes ago there was an enormous explosion in central
Oslo—affecting the governmental buildings. We could hear the
explosion even though we live 20 minutes (by car) from the
center. It is most likely a bomb and a terror attack. This has never
happened before, and it will have strong impact here.

What Janne had heard was a massive blast from a 2,000-pound
fertilizer car bomb placed in the center of Oslo, which exploded at 3:17
p.m., damaging ministry buildings including the prime minister’s
offices and killing eight people.

A short while after, at about five p.m., an armed “policeman” took a
ferry across the Tyrifjorden fjord just outside of Oslo to the island of
Utoeya to “investigate” the bombing. Landing on the island, which was
filled with teenagers taking part in a youth camp for the Labor Party, he



called the students toward him. They dutifully came, whereupon he
promptly shot them. Anders Behring Breivik continued his shooting
spree for an hour, during which time he killed sixty-nine individuals,
mostly teenagers, fifty-six of them shot in the head. Thirty-three more
were shot but survived. It was the worst peacetime massacre in
Norway’s modern history.

Those victims had been drawn to that island for its charm and peace,
to relax in the countryside and beaches just as I was doing in Mauritius.
Yet as I sat in my paradise watching the sun setting over the Indian
Ocean, their paradise was being invaded by a sandy-haired, blue-eyed
devil. As I heard the crashing of the waves on the coral barrier reef
outside my room at La Pirogue, there was the crushing of their young
souls outside Oslo. Yet in the sea in both Norway and Mauritius there
might just be a part-solution to this kind of mindless violence—fish.

I first got the idea on a visit to Mauritius a decade ago. It was
November 2002, and I had just revised our findings from our earlier
study showing how early environmental enrichment particularly
reduced conduct disorder in kids with poor nutrition—an enrichment
that included more fish. I was in the airport in Mauritius, wanting to
buy something to read on the plane going to Hong Kong. There is one,
and only one, small book shop there, and it largely sells books in
French. There were literally two short shelves with books in English.
And there I saw it, Andrew Stoll’s The Omega-3 Connection,66 which
had come out the previous year.

Going through it on the flight, I read his summary on the early
studies suggesting that omega-3 might help with depression, ADHD,
a n d learning difficulties. There were no studies of aggression or
antisocial behavior, but he speculated:

We await the results of future studies in our nation’s schools and
prisons, and hope that at least part of the answer may be as simple
as an omega-3 fatty acid.67



Perhaps he was right. The staff at the Joint Child Health Study in
Mauritius tested the idea in a randomized, double-blind, placebo-
controlled trial of omega-3 supplementation in children and
adolescents. Participants were drawn from the Mauritius Child Health
Project. One hundred children drank one pack of the Norwegian
Smartfish Recharge juice per day. It’s only a 200-millileter drink (less
than a cup), but packed into it is a whole gram of omega-3. They took
that for six months. One hundred other children were randomized into
the placebo control group and received the same juice drink, but
lacking the omega-3. Parents then rated their children’s behavior
problems at the beginning of the study, six months later (at the very
end of the treatment), and for a third time six months after the
treatment had ended.

The results were intriguing. As you can see in Figure 9.3, both
groups showed a reduction in aggression after six months of taking the
drinks. That shows there was a placebo effect—that the fruit-juice
drink without the omega-3 was doing just as good a job as the omega-3
drink. However, six months after the end of the treatment, the control
group had returned almost to its pretreatment levels of aggression,
whereas the omega-3 group continued to show even further reductions
in aggression, delinquency, and attention problems. It was a significant
interaction between treatment group and time, with the groups really
diverging in outcome a full year after the study had begun.68 These
results provide some initial support for the idea that omega-3 can help
in the long term in reducing behavior problems in children, a
significant precursor of adult crime and violence.



Figure 9.3   The long-term effect of omega-3 in reducing aggression in children

Why would we expect omega-3 to reduce aggression? In a way it’s
surprisingly simple. We’ve seen throughout this book that there is a
brain basis to violence. We discussed earlier how omega-3 enhances
brain structure and function by increasing dendritic branching,
enhancing synaptic functioning, boosting cell size, protecting the
neuron from cell death, and regulating both neurotransmitter
functioning and gene expression. So omega-3 might partly reverse the
brain dysfunction that predisposes one to aggression.

I was initially surprised that there would be a long-term change.
Wouldn’t any initial results wash out after the Smartfish drink was
discontinued? But Joe Hibbeln, a leading figure in the field, explained
to me that the half-life of omega-3 in the body could be about two years
—it stays in the body ready for re-uptake and it can make a lasting
change in the brain.69 So it stands to reason, at least in theory, that by
improving brain structure and function omega-3 could help reduce
violence in the long term.

The idea that nutrition could help is not new. In 1789, when the
revolting French peasants in Versailles were baying for the blood of
their queen, Marie Antoinette is reputed to have said, “If they have no
bread, then let them eat cake.” Brioche—a rich form of bread that she
was supposedly referring to, may not have helped much, but she wasn’t
that far off the mark in thinking that nutrition could quell the violent



rioting. And omega-3 is not just food for thought, it’s increasingly
becoming food for court.70 The judiciary are becoming interested in the
idea that omega-3 can cut crime.

Skeptical? So far two randomized controlled trials have shown that
omega-3 supplementation can reduce serious offending within a prison.
The first study, by Bernard Gesch, at Oxford University, demonstrated
that taking a combination of omega-3 and multivitamin supplements
for five months led to a 35 percent reduction in serious offending in
young adult prisoners.71 Fascinated by these initial findings, the
Ministry of Justice in The Hague in the Netherlands conducted its own
study on young-adult offenders and found that omega-3 and
multivitamins for eleven weeks reduced serious offending within the
prison by 34 percent—results almost identical to the British study.72

Wherever you go around the world, it seems that omega-3 may make
a difference. In Australia, six weeks of omega-3 supplementation
reduced externalizing behavior problems in juveniles with bipolar
disorder.73 In Italy, normal adults taking omega-3 for five weeks
showed a significant reduction in aggression compared to controls.74 In
Japan, a randomized controlled trial of omega-3 in adults reduced
aggression.75 In Sweden, a randomized controlled trial found that
ADHD children with oppositional defiant disorder showed a 36 percent
reduction in their oppositional behavior after fifteen weeks of omega-
3.76 In Thailand, a randomized, double-blind trial of the omega-3 fatty
acid DHA resulted in a significant reduction in aggression in adult
university workers.77 In the United States, women with borderline
personality disorder randomized into supplementation of the fatty acid
EPA for two months showed a significant reduction in aggression. 78

Another American study, this time a four-month randomized, double-
blind, placebo-controlled trial of fatty-acid supplementation in fifty
children, showed a significant 42.7 percent reduction in conduct-
disorder problems.79

It’s all too simple, you say. And strictly speaking you are right.



Violence is complex. In omega-3 we are looking at only one ingredient
of a much bigger nutritional package that can feed violence-
intervention efforts. We saw earlier how eating candy is correlated with
crime. Blood-sugar lows can blow the lid off containing aggression.
Not eating enough can make one tough. Micronutrient supplementation
of both zinc and iron helps accelerate recovery of hippocampal
functioning following iron deficiency in rats.80 We also know that a
lack of protein results in EFA (essential fatty acids) deficiency, while
micronutrient deficiencies contribute to impaired EFA bioavailability
and metabolism.81 You’re right, it’s not simple.

Omega-3 is certainly not the sole solution on the nutrition front—
there are many more nutritional factors to consider. And nutrition itself
is just one piece of the much bigger jigsaw puzzle. Not all omega-3
studies have come up trumps.82 Nevertheless, these international
findings are initial appetizers that should tempt us to consider further
how nutrition can nix crime and violence. A body of knowledge is
being built up that gives us an alternative perspective to drugs as a
solution. Societal distaste for any “Prozac for prisoners” proposition
could be tempered by the more palatable alternative medical approach
of “fish for felons.” It could potentially prevent future disasters.

Anders Behring Breivik was initially argued to have a psychotic
disorder—paranoid schizophrenia—that resulted in the Norwegian
tragedy. We discussed earlier how schizophrenia is related to violence.
Is it entirely a coincidence that the very first study to prevent the
development of psychosis in adolescents and young adults was based
on omega-3?83 Is it a coincidence that the early environmental
enrichment in Mauritius that included an extra two and a half portions
per week reduced not just adult crime, but also adult schizophrenia-
spectrum personality traits, especially in those who had poor levels of
nutrition before the enrichment?84 Future studies following the
Norwegian Smartfish study on the island of Mauritius may ultimately
provide prevention of slayings like the ones that took place on Utoeya



island in Norway.

MIND OVER BRAIN MATTER MATTERS

Changing the brain to change violence may not necessarily require
drugs or any invasive form of therapy—or even more benign biological
interventions such as nutritional change. Let’s turn back to biofeedback
and Danny. By feeding back to him his brain activity, he was able to
learn how to increase activation of the prefrontal cortex. That gave him
agency and the ability to better regulate his behavior. But can
biofeedback like this really stop violence?

Research on individuals with antisocial personality disorder claims
to show that intensive EEG biofeedback involving from 80 to 120
sessions does improve their behavior.85 That is promising, but the clear
limitation is that to date much of the evidence is based on case studies.
Randomized controlled trials are needed to more conclusively
demonstrate efficacy. We still have a long way to go with this
particular biological intervention.

But Buddha may help put us on the path to permanent brain change
without drugs or invasive treatment. Mind over matter. Maybe
meditation can change the brain for the better.

The technique itself is fairly simple. You would have one training
session for eight weeks, each one lasting about two hours. You would
practice the technique one hour a day at home, six days a week.86 You
would be taught to become more aware—or more mindful—of your
internal mental and bodily state. Attention might, for example, be
focused on breathing, becoming more aware of your present-moment
experiences, and mindfully going through your whole body’s sensations
and feelings. You are taught to take a compassionate, nonjudgmental
stance to yourself—to not, for example, beat yourself up during
training if your mind wanders from the task. Later on you would be
taught to become aware of yourself in the here and now.87



Doing all that will change your brain—permanently. In 2003, a
leading neuroscientist, Richie Davidson, from the University of
Wisconsin, Madison, performed a breakthrough meditation study.
People were randomized into either a mindfulness training group or a
control group that was put on a waiting list for training. Richie
demonstrated that just eight weekly sessions of mindfulness training
enhanced left frontal EEG activity.88 Manipulate the brain through
mindfulness, and better mood and psychological functioning can result.

One study from Davidson’s group showed how focusing on a mental
state of compassion and loving kindness for others enhanced brain
regions involved in empathy and mind-reading. Participants’ ability to
process emotional stimuli was enhanced, bringing on line the amygdala
and the temporal-parietal junction of the brain.89 Functional imaging
research has also shown that expert meditators have greater activation
in brain regions involved in attention and inhibition.90

It’s not just that meditation changes the brain during the time of
meditation. People who have practiced meditation over a long period
later show that at rest—in a non-meditation state—their brain has
shifted toward increased attention and alertness as measured by gamma
activity—a form of high-frequency EEG activity involved in
consciousness, attention, and learning.91 The more hours of practice,
the greater the brain change taking place. Meditation is producing long-
lasting positive effects on the brain.

Mindfulness practice changes not just brain function but also brain
structure. One study scanned subjects before and after an eight-week
mindfulness course, with controls again being put on a waiting list. The
mindfulness group showed a significant increase in the density of
cortical gray matter after treatment—a tangible physical change.92

Enhanced areas included the posterior cingulate and the temporal-
parietal junction, areas involved in moral decision-making. The
hippocampus was also enhanced, an area critical for learning, memory,
conditioning, and aggression regulation93 and that is impaired by



extreme stress.94 So even though the hippocampus reaches full
maturity early in life,95 its structure can still be enhanced through later
environmental change. Another brain-imaging study documented that
extensive meditators have increased cortical thickness in the prefrontal
cortex compared to controls.96 Mindfulness remodels the brain—
physically.

Hold in your mind for a while the evidence that meditation can
change your brain. Now let’s ask whether it changes crime and
violence. Perhaps surprisingly, meditation training with prisoners has
been going on for quite some time. Transcendental Meditation
(TM)was made popular during the swinging ’60s by its founder,
Maharishi Mahesh Yogi, a charismatic figure who was a guru to the
Beatles. By the beginning of the 1970s it was already practiced in
California prisons.97 Since then meditation studies have spread to
Texas,98 Massachusetts,99 and India.100 Scientific reviews have argued
that meditation in prisoners reduces their anxiety and stress levels,
increases their psychological well-being, and reduces their anger and
hostility. More important, one literature review on meditation in
offenders has argued for not just a reduction in post-release drug and
alcohol use, but also reduced recidivism.101 Even women arrested for
domestic violence have shown reduced aggression, alcohol use, and
drug use after twelve sessions of mindfulness training.102

One large-scale study gave mindfulness training to 1,350 inmates
and showed significant reductions in their hostility, aggression, and
other negative moods. Interestingly, the improvements were stronger in
women than in men. Among the men, improvements were stronger for
minimum-security prisoners than for maximum-security prisoners—
although all groups did improve. It seems that meditation most helps
offenders who are not so severely criminal. One recent randomized
controlled trial in normal adults, most of whom were female, showed
that mindfulness significantly reduces anger expression and improves
the ability to regulate emotions.103 It might be therefore that this



intervention could particularly help female offenders.

What are we to make of this? The claims are intriguing, but the
reality is that we sorely need a randomized controlled trial to
demonstrate that mindfulness training really can reduce violence.
Unlike the studies by Davidson and others on brain change, no such
study appears to have been conducted on offenders. Granted,
Transcendental Meditation has a funky past, with its prior claims of
levitation abilities and other supernormal powers. Mindfulness
meditation, with its origins in Buddhism, might also seem quirky by
association with the TM movement. Yet there is now unquestionably a
strong body of scientific support—based on randomized controlled
trials—documenting its efficacy in reducing anxiety and stress,104

substance use,105 depression, and smoking,106 and in increasing
positive emotions.107 It’s a promising technique that is gaining in
scientific credibility, and it cannot be ignored.

Let’s suppose for a minute that it’s not all pie in the sky. Now put in
your mind the hypothesis that mindfulness and other meditation
techniques can really reduce violence. How might mindfulness and
other meditation techniques work? What might be the mechanism of
action? Recall that you are taught to become more aware of your own
thinking.108 You become increasingly conscious of when you are
beginning to feel angry over a disparaging comment someone makes to
you. You become better able to regulate your thoughts before you boil
over in a rage. You become more attuned to the very first moments
when, say, your partner made that critical comment that cascaded into a
steady stream of unpleasant thoughts and associations. You become
aware of your heart racing and your face flushing, and how negative
emotions then rear their ugly heads. You are taught to become more
accepting of these feelings, to control the urge to act, and to step back
from your first instinctive emotional reactions. Because you have
become adept at experiencing the negative thoughts and emotions that
you felt when the argument started, you have learned to habituate or



acclimate to them. That means you can better control your urge to lash
out. By being more mindful of your anger at an early stage, you are
better able to control and regulate it—at a point in time when your
anger is more manageable and has not yet reached its crescendo.

If you think back at the neuroscience we looked at—the studies that
document both the short-term and the long-term brain changes that
occur with mindfulness—the effect of meditation begins to make some
sense. Meditation enhances left frontal brain activity. That meshes with
the fact that enhanced left frontal brain activation occurs when people
experience positive emotions109 and is associated with reduced
anxiety.110 It also increases frontal cortical thickness, and we know that
this area is not just important in emotion regulation, but is also
structurally and functionally impaired in offenders. Note also that
meditation enhances brain areas important for moral decision-making
as well as areas involved in attention, learning, and memory. We have
seen that offenders have impairments in these cognitive functions.
Meditation is improving brain areas involved in functions that are
deficient in offenders, and that’s why it may help.

Mind over brain matters. Brain over behavior matters. What matters to
me is that hopefully in journeying through the anatomy of violence you
have appreciated three important points. First, there is a basis to
violence in the brain. Second, the biosocial jigsaw mix is critical.
Third, we really can change the brain to change behavior.

In that third point we have options that run the gamut from concrete
surgical castration to almost spiritual mind-over-matter training. In
between these extremes we have prenatal nursing interventions, early
environmental enrichment, medication, and nutritional supplements
that can all make a difference.

Based on the biosocial model I’ve outlined here, we have promising
techniques to block the foundational processes that result in the brain
dysfunctions that in turn predispose an individual to violence. That has
not been fully recognized within the traditional study of crime—and it



really needs to be if we are to be sincere about stopping the suffering
and pain associated with violence. We can wait until the milk is already
spilled and we have to deal with the adult recidivistic offender who is
so very hard to change. That’s where we are today. Or we can invest in
broad-based prevention programs that start in infancy and can benefit
everyone—a public-health approach to violence prevention.

Ultimately, it is up to the public to make that decision. If you want
my personal view—based on everything I have learned in my thirty-
five-year career in research and practice—it would be this: the best
investment that society can possibly make in stopping violence is to
invest in the early years of the growing child—and that investment
must be biosocial in nature. You cannot successfully intervene without
addressing the brain.

Don’t get me wrong. Biology is not the sole answer to stopping
violence and never will be. Larry Sherman, a world-renowned
experimental criminologist at Cambridge University, and others have
marshaled systematic evidence from randomized controlled trials
documenting that some traditional psychosocial and behavioral
treatment programs can make a modest difference in offending.111

What I am arguing here does not negate the positive work done to date
by experimental criminologists. What I am saying, however, is that we
can go one better with biological interventions that take into account
the anatomy of violence—and break the mold that is today giving birth
to violent offenders in droves. We have much research ahead of us to
develop new and innovative biosocial interventions, but we now have a
base on which to build—if we are willing to.

Imagine how society would change if for once we could cure crime.
Can you picture a future where suddenly we crack the biological code
to violence? How would that change how we think about violence? How
would it affect our sense of culpability, punishment, and free will?
Would it lead to changes in the law? We’ll see in the next chapter that
this future isn’t so far away.



10.

THE BRAIN ON TRIAL

Legal Implications

Michael—or Mr. Oft, as we will refer to him here—was pretty much
your everyday, run-of-the-mill middle-aged American guy. In his early
career he worked as a correctional officer, later earning a master’s
degree and becoming a schoolteacher in Charlottesville, Virginia. He
liked teaching, and he liked kids. By all accounts he genuinely loved
and cared for both his second wife, Anne, and his twelve-year-old
stepdaughter, Christina, whom he had known since she was seven years
old. He got on fabulously well with her. Oft had no prior psychiatric
history, nor any history of deviant behavior. He was not much different
from you or me—until the clock moved toward the turn of the century
in late 1999.

At the age of forty, his behavior slowly but surely changed. He’d
never previously been interested in massages, but now he began to
frequent massage parlors. He also began to avidly collect child
pornography. Then the once-innocent act of putting his stepdaughter to
bed changed in an unspeakable way.

As Christina recollects, Mr. Oft used to sing her lullabies before he
tucked her in. But after his wife took a part-time job that kept her out of
the house until ten p.m. two evenings a week, the usual bedtime
practices became a little more sultry and sordid. Oft began to get into
bed with Christina, and began to touch and fondle her.

Like many children suffering from abuse at the hands of a trusted
relative, Christina was very confused. She knew that she loved her



stepfather—but she also knew that what he was doing was wrong. She
would argue with him over it, and it increasingly bothered her. But
Michael’s changes were growing. Normally engaging and likeable, he
was becoming more short-tempered. On Thanksgiving Day in 1999 he
pulled out some of his wife’s hair in a fight. Oft was clearly a man in
decline.

Finally, the tearful Christina spoke to a counselor about her
stepfather’s pedophilia. The counselor in turn spoke to her incredulous
mother. Anne was shocked, horrified, and furious. She found “barely
legal” child pornography in his possession—pictures of women
supposedly of legal age but who looked thirteen or fourteen. She
reported his behavior to the police.

Mr. Oft was legally removed from the home and duly charged with
sexual assault. Diagnosed as a pedophile, he was found guilty of child
molestation and given the option of either completing a treatment
program for pedophiles or going to prison.

Naturally, Mr. Oft opted for the treatment program. But even during
treatment Oft could not resist soliciting sexual favors from the female
staff and other clients at the rehabilitation center. He was thrown out of
the program. That was it. He now had to go to prison.

The very night before he was due to start the prison sentence, Mr. Oft
went to the University of Virginia’s hospital complaining of a
headache. Unconvinced, the hospital turned him away, but as he was
about to be discharged, he claimed he would kill himself if released,
slipping in a threat to rape his landlady. The medical staff could not let
someone go in those circumstances, so Mr. Oft was admitted to the
hospital’s psychiatry ward under the medical diagnosis of pedophilia.
Naturally, one of the first things he did was to come on to the female
hospital staff and request carnal medical attention.

That probably would have been his undoing if he had not also
urinated on himself. The odd thing was that he did not seem concerned.



He also began to walk a little unsteadily. A very astute neurologist—
Dr. Russell Swerdlow—put two and two together and ordered a brain
scan. The scan showed that Mr. Oft had a massive tumor growing at the
base of his orbitofrontal cortex, compressing the right prefrontal region
of his brain.1 Brain surgeons resected the tumor, and a most remarkable
change came about. Mr. Oft’s emotion, cognition, and sexual activity
returned to normal. The pangs of guilt and remorse at what he had done
to his stepdaughter at last set in. He no longer sexually propositioned
female staff members. He no longer felt the urge to rape his landlady or
to commit suicide.

Mr. Oft was a changed man.2 He was released from the hospital and
went back to therapy. This time he successfully completed the twelve-
step Sexaholics Anonymous program that he had previously failed so
spectacularly. His behavior was now entirely appropriate. Seven
months later he returned home to be reunited with his wife and
stepdaughter to once more lead a normal life. It was a near-miraculous
recovery—and it should have been a case of living happily ever after.
But what appeared to be a medical miracle was a mirage. The
headaches came back.

After several months of normal behavior, Mr. Oft again began to
collect child pornography. Suspecting a relapse, one night his wife
checked his computer and found the offending material—and once
again Mr. Oft was in hot water. Yet thanks to a foresightful re-scan of
h i s brain, his neurologist, Dr. Swerdlow, found that the tumor had
grown back. In 2002 the tumor was resected for the second time.3 Once
again Mr. Oft made a complete recovery, and this time for six years
after the second resection of his tumor his sexual urges and general
behavior have been totally appropriate.

The case of Michael Oft is remarkable because it comes as close as
one can get to demonstrating a causal link between brain dysfunction
and deviant behavior. A double reversal of fortune over time. Going
from normality to a growing tumor to the development of pedophilic



urges then back to normality after the tumor is resected—with the
pendulum swinging back yet again to repeat this tumor to pedophilia to
resection to normality progression. The temporal ordering of events is
very telling. But the powerful evidence suggesting that this man’s
antisocial behavior was due to an uncontrollable growth in his skull
also raises a profound legal question: Was Mr. Oft legally responsible
for his deviant behavior?

Some of the debates in life seem ancient and eternally fixed in time,
like the frozen figures encircling a Grecian urn. Here we have such a
debate. On one side of the urn we have Themis, the Greek goddess of
law and justice. Themis wants no sob stories—she wants no excuses.
Justice and retribution reign, and criminals have to be held responsible
for their actions.

On the other side of the urn, we have the pleading figure of Mr. Oft
and others like him, victims, in ways we are still trying to understand,
of complex biosocial forces—forces frequently beyond our control.

In this penultimate chapter we will take a critical look at how
research on the biology of violence is not just affecting the judicial
system—but is also raising questions about core human values
including free will. The new subdiscipline of “neurolaw” is playing a
critical role in shaping our perspectives on this issue. Within this
context we’ll take a focused look at criminal responsibility, and, as one
would expect in a legal context, we’ll evaluate the cases for and against
the relevance of neuroscience research on violence. Finally, we’ll
return to the question of Mr. Oft’s responsibility—and examine the
credibility of the current legal response.

HOW FREE IS FREE WILL?

We have been witnessing so far a myriad of biological, genetic, and
brain factors that conspire together to create violence and crime. A
number occur even before a child is born. A child does not ask to be



born with birth complications or a shrunken amygdala, or to have the
gene for low levels of MAOA. So if these factors predispose some
innocent babies to a life of crime, can we really hold them responsible
for what they eventually do—no matter how heinous the crime? Do
they have free will in the strict sense of the word? That’s the key
question we must address.

At one extreme, many theologians, philosophers, social scientists—
and likely yourself—would argue that barring exceptional
circumstances such as severe mental illness, each and every one of us
has full control over our actions. Theologians argue that we have a
choice as to whether to let God into our soul, that we choose whether to
commit sin or not, and consequently our criminal actions—our sins—
are a product of a will that is under our full control.

At the other extreme, some scientists eschew the idea of a
disembodied soul that has its own free will and take a more reductionist
approach. Francis Crick, who won the Nobel Prize for the discovery of
the structure of DNA, for example, believed that free will is nothing
more than a large assembly of neurons located in the anterior cingulate
cortex, and that under a certain set of assumptions it would be possible
to build a machine that would believe it has free will.4 Such a view
harks back to our discussion of evolutionary perspectives. Perhaps we
are indeed merely gene machines that con ourselves into believing we
have choices in life.

I might argue for a middle ground between these two extremes. Free
will likely lies on a continuum, with some people having almost
complete choice in their actions, while others have relatively less.
Rather than viewing intent in black-and-white, all-or-nothing terms, as
the law does, with a few exceptions, I see shades of gray. Most of us lie
between these extremes. Think of the free-will concept like IQ,
extraversion, or temperature, which are dimensional in nature. There
are degrees of free will, and we all differ on that dimension of agency.

What determines the extent of free will? Early biological and genetic



mechanisms alongside social and environmental factors play
substantial roles. For some, free will is significantly constrained early
in life by forces far beyond their control. Let’s look into the life history
of one murderer and rapist I worked with to illustrate my argument. I’ll
first present his life circumstances that his defense team argued
constrained his free will—but I’ll return to his case later to offer a
more retributive perspective from the prosecution.

Donta Page was born on March 28, 1976. His mother, Patricia Page,
was only sixteen years old at the time of his birth. She had gonorrhea
during her pregnancy. Her own mother was fourteen when she gave
birth to Patricia, so Donta’s mother was raised by her aunt and uncle,
both of whom physically abused her, forcing her into an eight-year-
long incestuous sexual relationship with the uncle that started when
Patricia was four. Donta himself did not have a father at home, but he
did inherit a family history from his father’s side of crime, drug abuse,
and mental illness.

Throughout his early childhood, Donta was a frequent visitor to the
local emergency room. He had five recorded admissions before the age
of two. When he was just nine months old he was taken there after he
supposedly “fell” out of a car window—but in all likelihood the
unwanted child was thrown out. A scar on his head as an adult is the
only external sign of what likely resulted in a very significant closed-
head injury. Due to lack of close parental supervision, he was also
knocked unconscious by a swing, and when six months old he fell out
of the top of a bunk bed. So before he was even two years old he had a
substantial history of head injury—and very likely brain impairment.

When Donta was three he was moved into one of the worst
neighborhoods in Washington, D.C. His defense attorney reported that
as he walked in the area where Donta grew up, he could see that every
fourth or fifth house was burned or abandoned. During this time Donta
was bounced around from his mother to his great-aunt and back again,
experiencing sustained instability in bonding and a normal family life.



Frequently he was left at home alone to fend for himself for the whole
day. Things were so bad with his abusive mother that by the time he
was ten, Donta often preferred to sleep in an abandoned building rather
than face the abuse at home.

Given how Donta’s mother had herself been raised, it was not
surprising that she physically abused him. His grandmother testified
that as an infant he was vigorously shaken on repeated occasions for
crying. At the age of three, he was punched in the head by his mother so
hard that it caused him headaches. At six he was being beaten with an
electrical cord that caused bleeding. He was beaten for wetting himself.
He was beaten for getting bad grades. He was beaten for any minor
misbehavior. When his teacher told his mother that she suspected
Donta had ADHD, his mother went home to beat him because he had a
childhood disorder. It was documented that by age ten he was being hit
by his mother with a closed fist. Donta was also burned with cigarettes,
leaving him with dark black spots on his arm that remain in adulthood
—alongside scars on his thighs, back, flanks, arm, and chest that bear
testimony to the bombardment of abuse.

That abuse was dealt out not just by his mother but also by
neighboring predators. When he was ten he was violently raped by a
next-door neighbor. Back in the local emergency room, it was
documented that he had rectal bleeding. It was further suspected that he
was also bleeding internally. Despite all the physical evidence of rape,
the hospital never referred the matter to child protection agencies.
Donta was sent back to live in the same house, across the way from the
same rapist, likely to be raped again. He was given neither counseling
nor one ounce of understanding. Neither the family nor the hospital
cared about the safety of a small, unsupervised boy from predatory
neighborhood rapists.

The abuse escalated. By age thirteen, he was yet again back in the ER
because his mother had hit him very hard on the side of his head with
an iron. The attending physician documented welts on his arm where



his mother had struck him with an electrical cord and the swelling to
his temple where he had been hit with the iron. This was clear
documentation of child abuse,5 but no action was taken, and Donta was
ultimately returned back home to his mother.

As one might have predicted, Donta was committing property crimes
by the age of sixteen and was duly sent to a juvenile detention center.
When he was later on trial as an adult for homicide, his attorney
carefully pointed out that by the age of eighteen, Donta had been
referred by teachers and probation officers for psychological treatment
an amazing nineteen times. Astonishingly, he never received even one
treatment session. Eight of these attempted referrals were before he had
committed a single criminal act.

Given the complete absence of any form of intervention, it is
unsurprising that Donta quickly fell into a criminal lifestyle,
committing robberies and burglaries that when he was eighteen resulted
in a sentence of twenty years in prison and ten suspended sentences.
He’d only served four years, however, before being let out on parole
and sent to a halfway house on Stout Street in Denver, Colorado, in
October 1998. The respite from prison did not last long. He assaulted
one of the other residents, and on February 23, 1999, he was told he
would be sent back to Maryland to serve the rest of his sentence. It was
on the following day, when he was due to be returned to prison, that he
robbed and killed Peyton Tuthill in Denver.

Before the trial began I had been contacted by James Castle, Donta’s
defense attorney, who had heard of my brain-imaging work on
murderers. He believed that Page’s abominable social history would
likely have consequences for brain functioning, and that this in turn
would have consequences for behavioral control. I frequently get
requests of this sort and usually turn them down, but after considering
the details Jim Castle presented me with, I believed Page’s case
deserved a closer look.

We arranged to have Donta Page brought across state lines from



Colorado to California, so he could be brain-scanned in the same PET
scanner that I had used in our study of murderers—using the very same
methodology. I presented Donta’s brain scan at his trial as an expert
witness and compared it to fifty-six normal controls. I gave my opinion
to the judge and jury: Donta Page showed clear evidence of reduced
functioning in the medial and orbital regions of the prefrontal cortex, as
well as the right temporal pole.

You can see Donta’s brain scan alongside the normal controls in
Figure 10.1, in the color-plate section. In the top half of the figure you
are looking head-on and slightly up at the individual. Look at the
normal controls on the right, and you can see a lot of warm red and
yellow colors in the top half of the brain—the prefrontal cortex—
indicating relatively normal prefrontal activity. If you look at the top
left, at Donta Page’s brain, you can see those cooler green patches that
indicate reduced glucose metabolism in the frontal poles.

Now look at the lower half of the figure. You are looking down on
the brain—a bird’s-eye view of a slice through the ventral part of the
brain. At the top of the illustration you are looking at the frontal cortex.
You can see that the controls are showing good activation in the medial
region of the frontal cortex and at the two sides that make up the
orbitofrontal cortex. In contrast, Donta Page demonstrates a distinct
lack of medial and orbitofrontal functioning. It’s not far off being a
black-and-white difference. Page clearly shows brain functioning that
is quite different from that of normal people.

By now you will have picked up on the significance of these brain
regions. You’ll recall that the brain regions found to be impaired in
Phineas Gage are critically important for cognitive, emotional, and
behavioral control. The medial prefrontal cortex—especially the frontal
pole—is involved in behavioral control, as well as moral decision-
making, empathy, social judgment, and insight into oneself.6 The
ventral prefrontal cortex, including the orbitofrontal cortex, is critically
involved in emotion regulation and impulse control—as well as fear



conditioning, the ability to switch behavioral response strategies,
compassion and caring for others, and sensitivity to others’ emotional
states.7 Neurological patients with damage to these regions show
impulsivity, loss of self-control, immaturity, lack of tact, inability to
modify and inhibit inappropriate behavior, poor social judgment, loss
of intellectual flexibility, and poor reasoning and problem-solving
skills, as well as psychopathic-like personalities and behavior.8 We’ve
seen how these processes—when turned off—are important
predispositions to violent and antisocial behavior. You will also recall
that prefrontal dysfunction is especially characteristic of impulsive
killers.9

When you place this scientific knowledge in the context of Donta
Page’s behavior, his actions become more explicable. He had not
planned to rape and kill Peyton Tuthill—he just wanted to raid her
house for any money he could get. It was not too dissimilar from the
case of Antonio Bustamante, who impulsively burglarized a home for
money and then battered an old man to death. As we saw in chapter 3,
Bustamante’s PET scan similarly revealed orbitofrontal dysfunction.
When Peyton surprised Page by unexpectedly coming back home,
Donta acted impulsively. Once in full control of this beautiful young
blond woman in the bedroom, his emotions and sexual instincts
overcame him and he perpetrated on her the ugly act that had been
perpetrated on him when he was young and vulnerable—rape.10 He
lacked self-regulation and emotional control. He also lacked the ability
to empathize with his victim or to be sensitive to her fear, and when she
fought back, he stabbed her. He was angry at how his life, which had
been at the brink of being turned around, had fallen back into old
patterns. He was angry that he was being sent back to prison that very
day, and he took that blazing anger and frustration out on his victim.
Given his lifelong history of serious childhood abuse, it’s quite likely
that either at a conscious or unconscious level, this was redirected
aggression—dealing out to Peyton the abuse he had been on the
receiving end of as a child.



Nobody can deny that Page’s acts were abhorrent—and some would
even say evil. But can you deny the predisposing factors that led him
down the road to violence?

A significant aspect of Page’s brain scan is that the most salient
areas of damage included the orbitofrontal cortex and the temporal pole
—the frontal tips of both brain regions. These are the areas that are
most susceptible to head injury due to the way they sit in the brain. And
this damage can result from events far less insidious than the shocking
head injuries that resulted in Page being taken to the hospital in infancy
and toddlerhood.

We know from family members’ testimony that Page’s mother
would vigorously and repeatedly shake baby Donta—simply because he
cried too much. When that occurs, the brain of the baby rocks backward
and forward inside the skull, with the orbitofrontal and frontal-
temporal pole areas rubbing up against bony protuberances on the inner
surfaces of the skull—and getting damaged. So the brain impairments
that we saw in his PET scan are quite consistent with the social history
of very significant and severe child abuse.

There were more elements of Page’s history that struck me. He was
enuretic and encopretic until he was ten—he could not control his
bladder and bowels in bed. For that he was beaten by his mother. You
might see this in children at age three or four years, but the fact that it
went on till the age of ten illustrates the anxiety, fear, and tension that
the young Donta Page must have experienced in his unbearably
traumatic upbringing. He clearly had a very disturbed and harrowing
childhood.

At a neuropsychological level, Page performed poorly on the
Wisconsin card-sorting task, a classic measure of executive functions
—what we’d expect given the results from the PET scan that showed a
lack of regulatory prefrontal functioning. Donta also flunked three
grades as a child, a clear indication of learning disability.



At a psychophysiological level, his resting heart rate was 60 beats
per minute. I compared that to a demographically matched sample of
males his age, and this would place him in the bottom 3 percent of the
distribution. We’ve seen earlier that low resting heart rate is one of the
best-replicated biological correlates of antisocial behavior—a marker
of fearlessness and an indicator of low arousal that can give rise to
stimulation-seeking behavior.

At a cognitive level there was a striking difference between his
verbal and spatial IQ scores—a gap of 17 IQ points, with the spatial
“right hemisphere” score being much lower than the left, suggesting
relatively more impairment to the “emotional” right hemisphere.
Neuropsychological testing also revealed memory impairments in both
auditory and visual modalities, consistent with his history of head
injury to the temporal region of the brain.

Three experts documented that Donta suffered from some form of
mental illness, likely organic in nature. Given also a familial history of
mental illness on his father’s side, to say nothing of the aberrant social
family history on his mother’s side, it is likely that genetic factors also
played some role in predisposing him to a dysregulated and impulsive
lifestyle, including violence.

Let us not forget that the social environment can have profound
“biosocial” effects on the brain, and the fact that Donta as a young baby
had a rejecting, uncaring, and callous mother who severely neglected
her son. In chapter 8 we talked about interaction effects between
biological and social factors. We have few details of Donta’s birth, but
we do know that his mother had gonorrhea at the time of pregnancy.
This can result in obstetric complications, including premature rupture
of the membrane that surrounds the baby in the uterus, infection of the
amniotic sac and fluid, and early onset of labor. Donta himself could
have even contracted a sexually transmitted disease when he passed
through the birth canal at the time of delivery.11 We have seen earlier
that maternal rejection of the child, when combined with obstetric



complications, triples the likelihood of adult violence.12 Given the
abject poverty in which he lived, the growing Donta was very likely
undernourished as a baby and young infant, another important factor
that can negatively influence the developing brain.

We’ve seen how the term “biosocial” can also be viewed in a
different light—social factors giving rise to biological risk factors for
violence. At the level of environmental toxins, Donta’s great-aunt
reported that he ate paint debris in the house as a toddler. The old
housing in which Donta lived had lead-based paint, and we’ve seen how
lead is neurotoxic, resulting in brain damage. Donta had little in the
way of food, and children at any age when hungry will try to eat
whatever comes their way—including paint chips—as they crawl
around and put their fingers in their mouth. We’ve seen that poor
nutrition is associated with later antisocial behavior—a social risk
factor that impairs brain functioning. So at both levels, the social
adversity that Donta experienced likely produced brain deficits that in
turn contributed to his evolution into a violent offender.

All of these processes—social and biological—can shape further risk
factors for violence. His first-grade teacher documented “emotional
disturbances” when Donta was six and a half years old. She clearly saw
that the young Donta was completely out of it, and that something was
profoundly wrong with him. Similarly, his grandmother viewed him as
seriously troubled and depressed at ages five and six, and also as being
distractible, impulsive, and hyperactive. These clinical behavior
problems are again well-documented risk factors for later antisocial
and violent behavior.13

Let’s summarize the case of Donta Page here. Teenage pregnancy.
Potential birth complications combined with uncaring, callous mother.
Total absence of father. Impoverished neighborhood. Vigorous shaking
as an infant that likely resulted in a disconnection between the frontal
cortex and the limbic system. Sustained and severe physical and sexual
abuse, including rape resulting in scarring and rectal bleeding. Total



neglect. Early head injuries and multiple visits to the emergency
hospital in the first two years of life. Neurotoxic lead exposure. Poor
nutrition. A complete lack of supervision. Learning disability. A family
history of mental illness and signs of depression, ADHD, and conduct
disorder as early as elementary school. Impaired executive functioning
and memory. Low physiological arousal. Poor functioning of the
orbitofrontal and medial prefrontal cortex in addition to reduced
temporal-pole functioning.

This shopping list of risk factors looks as if it was freshly plucked
from a neurocriminological recipe book for creating a recidivistic
violent criminal. Donta Page was a walking time bomb waiting to go
off. He was totally unloved and uncared for right from the moment he
popped out of his gonorrhea-infected mother’s womb. It was Peyton
Tuthill’s dreadful bad luck to be in the wrong place at the wrong time
when Page blew up in her face.

Page himself wrote lucidly on his life and the perspective of the jury
in a letter read out to the court before sentencing:

All they see is a black man that killed a white woman. Nobody
took the time to ask why but rather who. I’ve been asking for help
for years. Nobody cares until I hurt someone, then they wanted to
give me medicine, but when I went home nothing until I got in
trouble again.… I don’t see what I really have to live for. I’m 24
years old. I never had a chance to live. Now it’s over.14

“I never had a chance to live.”15 He was a 300-pound African-
American who had raped and killed a pretty young blond woman. This
interracial rape and homicide is rare. Most violence—about 90 percent
—is intra-racial.16 The racial dynamic must surely have ratcheted up
the retribution factor in the minds of the jurors. When they returned
after three days, they found him guilty of first-degree deliberate murder
and rape—and a prime candidate for the death penalty.

The jury took time to answer the question of “who?” but spent much



less time to answer Page’s own more pertinent question of “why?,” a
question so childishly simple that it is almost impertinent. Yet we
sometimes need to ask an impertinent question to find our way to the
pertinent answer. We need to understand the “why”—the causal factors
that explain the crime—if we are ever going to prevent horrific crimes
like the one poor Peyton Tuthill had to suffer.

Page is also essentially correct on the remainder of his letter. Very
early behavioral signs of disturbance flagged him immediately. He was
crying out for intervention. Eight documented referrals for treatment
before he had even committed a single crime—and heaven knows how
many undocumented referrals. He desperately needed an expert to
defuse the toxic mix of risk factors that was thrust upon him so early in
life. These were life circumstances he had no control over whatsoever.

Looking at the free-will continuum as a totem pole, Donta is down at
the bottom, where destiny lies. He was always in the red zone. Anyone
could have seen that; indeed, they did see it. If you want to lay the
blame on someone, blame his psychopathic-like mother for the
wretched life she knowingly and uncaringly thrust on her son. Blame
the indolent bystanders who witnessed what was going on and did
nothing to intervene. Blame the social services for a complete and
abject failure to act in a case that was crying out for intervention.
Blame society for not doing more to protect once-innocent lives.

But don’t blame Cain. Donta’s case shows that free will is not as free
as law and society would like to believe.

MERCY OR JUSTICE—SHOULD PAGE BE EXECUTED?

Should we execute Page? He was eventually found guilty and was
facing the death penalty. We strongly suspect that brain damage made
him significantly more likely to commit violent acts. We have also
ascertained that the likely cause of damage occurred early in life for
reasons beyond his control. Of course we have to protect society, and



unless we can treat this brain dysfunction we may need to keep him in
secure conditions for the rest of his life. But does Page deserve more
punishment? Should he lose his life, given the early constraints on his
free will?

One argument rests on the belief that we all have free will and
agency even in the face of risk factors. It’s almost a religious belief.
Surely we all have a choice? If I were to ask you to explain why you are
reading this book right now, you’d say something like, “Well, I wanted
something to read today and decided to pick up your book. I’ve always
been fascinated by violence, and these days we’re hearing a lot more
about the brain and biology. So here I am now.”

Sounds reasonable, doesn’t it? You can choose. You have free will. I
was not standing beside you with a gun to your head coercing you to
buy it, was I? Surely this has to be full-bodied proof of free will? No,
it’s not.

You did not choose to read this book. Your brain made you do it.
You likely had “risk factors” for buying this book, whether you are
conscious of them or not. You may have been a victim of crime. You
may have yourself bordered on committing a crime—and always
wondered where the line between offenders and good citizens lay.
Alternatively you were born good, giving you the fascination for the
bad seed that you are not. You may have been exposed to domestic
violence and abuse. If you are a woman, we know you are more
attracted to books on crime than men—likely because you have a
greater fear of being a victim. These factors produce a causal chain of
events that predisposed you to read this book. You saw the bold title
and colorful cover. In milliseconds it triggered a chain of past
emotional memories and associations that made you pick up the book
and start reading its contents.

You want so desperately to believe that you determine things in your
life, yet that belief has no true substance. It floats like a ghost in a mind
machine forged by ancient evolutionary forces. You were as helpless in



deciding to buy this book as I was in writing it.

Even if you decide to put this book down right now to prove me
wrong, it wasn’t you that chose to close it. It was your Bolshie brain
that was programmed to be oppositional and defiant when challenged.
Free will is sadly an illusion—a mirage. I wish it were not, because I
too find this perspective unsettling. But there we have it.

Here’s another example. We know that alcoholism is a disease state
that has a substantial genetic component. If we sit an alcoholic and a
nonalcoholic in front of a glass of beer and tell them not to drink it—
then yes, in some sense they do indeed “choose” to drink it or not. But
in a probabilistic sense we also know that the alcoholic is going to be
less able to resist drinking from the glass. In this situation, the
alcoholic’s freedom of will has been constrained in large part by
genetic, biological, and, to be sure, environmental forces beyond his
control. Offenders like Donta Page are no different.

Okay, you say, so Page has a whole bunch of risk factors for
violence. Sure, he got a rough deal in life. But he’s still as responsible
as anyone. If an individual possesses characteristics that make him
disproportionately more likely to commit violence, then he has to take
responsibility for those predisposing factors. Just as an alcoholic knows
he has a drinking problem and must seek out treatment, so the person at
risk for violence needs to recognize those risk factors and take
preventive steps to ensure that he doesn’t harm others. He has a choice,
and he needs to act. He is responsible.

This makes good practical sense, but there is a problem with this
argument. Responsibility and self-reflection are not disembodied,
ethereal processes but are instead rooted firmly in the brain. Functional
imaging research has shown that the medial prefrontal cortex is
centrally involved in the ability to engage in self-reflection.17 And it is
this very area of the brain that has been repeatedly found to be
structurally and functionally impaired in antisocial, violent, and
psychopathic offenders. Similarly, patients who have damage to the



medial prefrontal cortex are known to become irresponsible, to lack
self-discipline, and to reflect less on the consequences of their actions.
The very mechanisms that subserve the ability to take responsibility for
one’s actions were impaired in Donta Page. If you take a look at Figure
10.1 in the color-plate section, you can see very clearly the reduced
medial prefrontal cortical functioning. He is less capable than the rest
of us to reflect on his behavior, to recognize factors that place him at
risk for violence, and to take responsibility for those risk factors and
seek treatment.

Let’s step back and consider the counter to my own court testimony.
Aren’t we treading into legal quicksand if we accept the biosocial
argument for clemency to Donta Page? Let’s concede that genes place
the bullets in the gun. I’ll admit that the environment cocks the trigger.
But surely it is your choice whether to pull the trigger?

Scientifically, I take a more deterministic—and some would say
pessimistic—perspective. If there are people stumbling around with a
loaded, cocked gun all the time, somebody for sure is going to get shot.
We cannot prove that brain impairments cause violence, but as with
Page, we can come close.

But your retort is that these offenders must have some degree of
insight into their loaded-gun condition, and must know there’s
something just not right with them. Based in part on the four years I
worked with prison inmates, I’m not so sure. Most prisoners whom I
suspected to have brain dysfunction simply had no idea that anything
was wrong with them. This is not entirely surprising when you consider
the neurodevelopmental basis to violence, with brain mechanisms not
developing normally throughout childhood and adolescence. In many
cases these offenders grew up with brain dysfunction, so it has always
been an intrinsic part of them. Even when their biological dysfunction
is pointed out to them, like many of the general public they believe that
the causes of violence nevertheless lie squarely in social factors like
poverty, unemployment, bad influences, poor parenting, and child



abuse. That’s what they have grown up to believe. I think that these
offenders and some of you think that way because poverty and bad
parenting can be objectively seen and recognized, and are consequently
very salient—whereas biological risk factors are invisible to the naked
eye. Yet the neurobiological reality is that many offenders, like Phineas
Gage, and individuals with Alzheimer’s disease, have brain
impairments and cannot objectively evaluate their own minds.

But even if offenders knew they were at risk for violence, the way
society is constructed precludes them from doing anything about it.
Even if Donta Page had been able to recognize and comprehend the
implications of the many factors that placed him at high risk for
impulsive violence, what was he going to do about it? Go to the police
and tell them he felt like raping someone?18 We know what the societal
response to that would be, and you cannot blame an individual for not
wanting to be locked up for a long time in prison. There are no self-
help groups for foresightful criminals.

In reading over the case of Donta Page, you may have been reminded
of a friend, an acquaintance, or even a family member who might have
had some biological and social risk factors for crime, and yet they did
not succumb. So you say, surely there must be something profoundly
wrong with this actuarial approach of weighing degrees of risk for
violence.

The counterargument? The concept of protective factors. That person
sticking out in your memory with all those risk factors for crime likely
had positive influences on their lives—factors protecting them from
future crime in the face of the biosocial bogeymen. For example,
positive family functioning can protect a child from antisocial behavior
in the face of living in a community with a high level of violence.19 Or,
conversely, I have shown that good fear conditioning20 and high levels
of arousal21 serve as biological factors that protect a child from adult
crime even when that child was antisocial during the teenage years.
These protective factors helped them along a different course, but not



necessarily because they had exerted “free will.”

There is a side of me that would argue that Page should not have
been punished as fully as he could have been in the eyes of the law.
There are limitations to his free will that we should take into account
when sentencing criminals like him. We are not all the same.

RETRIBUTION REIGNS

Let’s now argue the other side of the case we have before us. There is a
compelling reason that we should be unwilling to let Page off the hook,
despite all the risk factors he had against him. Retribution—the
mainstay philosophy within the legal system for justifying the
punishment of an offender. Peyton Tuthill had her throat cut and died in
a pool of her own blood after enduring a horrific rape. Should not the
victim’s cries for justice be heard and a pound of flesh rendered?

You almost certainly have been a victim of crime at some point—a
burglary, a robbery, a theft, or an assault. Do you remember the outrage
and injustice you felt? The unwillingness to forgive? The instinct to
demand an eye for an eye? Justice exists to address a victim’s powerful
psychological need for retribution. If we were to take tough retributive
justice away and replace it with softer sentencing, would that not leave
a bitter aftertaste of injustice in the mouths of the victims?

I’ve presented to you the case for clemency for Donta Page, but now
let us go through the hard facts of the rape and murder. This will not be
as vivid as it would be were you sitting in the jury box at the trial,
facing the photographs and forensic testimony, but perhaps it will give
you pause before rendering your verdict—and help you better
understand the retributivist’s position.

First and foremost, Peyton Tuthill was a truly wonderful young
woman. As an undergraduate at the College of Charleston, in South
Carolina, she had been a cheerleader, athlete, lifeguard, and sorority
president. She worked as a drug-abuse peer counselor. She volunteered



in a convalescent home for the elderly. She had an intense sense of
social responsibility toward the less fortunate. She worked selflessly
during her studies to help underprivileged minorities—mentoring
children from very poor homes and organizing the “adoption” of five of
them by her sorority. When she left college she moved out to Denver to
eventually attend the Colorado Institute of Art. While she waited, she
registered at a temporary employment agency for work—I know all too
well what that is like. Ironically, she had even visited the Stout Street
Foundation, where Donta Page lived, and spoken to officials there
about drug and alcohol rehabilitation. She was considering volunteering
for them and perhaps might have even helped in Page’s rehabilitation.
More ironically, they had reassured her that where she lived was quite
safe, and that if she ever needed help she should get in touch.

On February 24, 1999, she went to an interview with the Cystic
Fibrosis Foundation. Meanwhile, Donta Page was back at the Stout
Street treatment center waiting for a lift to the bus station for his one-
way trip back to prison in Maryland. He had two hours to kill before his
ride, and impulsively decided to burglarize a nearby home.

Returning from her interview, Peyton parked her car outside her
duplex. When she entered the house she encountered Page. Terrified,
she ran upstairs. Page chased after her, catching her at the top of the
stairs, where he proceeded to punch her several times in the face. He hit
her hard on the head with the butt end of the knife he had taken from
the kitchen drawer. Blood splatters on the railing, floor, and wall
showed that she was cut here. As her dog barked loudly in one closed
upstairs room, Page dragged Peyton into another bedroom. He tied her
hands with cord, and asked where her money was. She told him it was
in her purse in her car outside.

Page went out for the money. Peyton, meanwhile, got her hands loose
and ran downstairs, seemingly free of her ordeal. But she encountered
Page for a second time, as he was coming back up the stairs. With no
way out, she ran into the bedroom again. Page followed. He stripped



her of her blouse and panties, and raped her on the bed. He raped her
vaginally, then he raped her anally. Blood marks down the wall indicate
that her head, bleeding from the wound she had received on the stairs,
was banging up against the wall in what must have been a truly
horrendous ordeal for her.

In his confession tape, Page revealed that Peyton’s terrible screams
ultimately drove him to kill her.22 He pulled her to the edge of the bed
into a sitting position, took the kitchen knife, and cut her throat. Blood
gushed from the wound—but she still screamed, desperately fighting
for her life. Bravely she struggled against a man more than twice her
size. She grabbed the knife, but it severed the webbing between her
thumb and forefinger. Page tried to silence her again—this time by
plunging the knife twice into her chest.

She still would not give up. Standing up valiantly against her
assailant, she suffered two more knife wounds. One ran deep, with the
blade plunging eight inches into her chest, cutting major blood vessels
around her heart. Peyton staggered forward two or three steps, and then
collapsed. The coroner testified that it likely took another minute
before her wretched ordeal was over and she died in a pool of her own
blood. Page returned to Stout Street just in time to catch his 1:30 p.m.
bus.

The mother of Peyton Tuthill would later say that her daughter was
not killed, but that she was “butchered”—like an animal. Should we
really excuse Page after he slaughtered this wonderful, charitable
woman who was only just beginning her life? She had given
unceasingly to underprivileged minority children—and, paradoxically,
it was an underprivileged minority child who as an adult paid her back
with this bestial treatment. Her life was snuffed out in hideous fashion
by a vicious thug. Imagine Peyton as your best friend, your girlfriend,
your sister, or your daughter. Can you imagine the pain, fear, and
humiliation she must have suffered? If a defendant ever deserved what
is a justifiable legal punishment under the law, then surely Page



deserves it. Even that punishment would be far more humane than what
Peyton was forced to undergo.

Let’s take another example. I’ll call him Fred Haltoil. Fred was
brought up in an abusive household and, according to his sister, was
thrashed by a bad-tempered father who had little if any understanding
of his son. His home life was traumatic, with four of his siblings who
didn’t survive beyond childhood. The antagonism between father and
son was long-standing and bitter. His family moved repeatedly. Like
many offenders he failed in school—having been expelled from one—
and left education at the age of sixteen without a diploma. He joined
the military, where he proved to be a fearless soldier who fought
courageously for his country during wartime. Fred took up one of the
most dangerous positions—as a message runner—and was gassed in the
process. Hospitalized, he was blind for a month and suffered post-
traumatic stress disorder for his near-death experience.23 Perhaps not
surprisingly, like many war veterans his emotional compassion for
others was blunted as a result of his traumatic war experiences.

Demobilized, Fred was unemployed and slept part of the time in
shelters for the homeless, moving around from place to place.24

Lacking education and useful life skills, he had no true sense of
direction or ambition. His social dysfunction was such that he was
never able to develop an intimate physical relationship with another
person. His repeated attempts to normalize his life by unrealistic
applications for art school and architecture were inevitably
unsuccessful, given his lack of training and true talent. He was on a
downward spiral. After serving a five-year prison term,25 he, like Page,
went on to become a killer after his release.

Given the same option that the judges of Donta Page had between the
death penalty and life in prison without the possibility of parole for this
murderer, would you as a juror spare Fred the death penalty? I think
many of you would. He had a lot of the risk factors for violence—child
abuse, negative home background, traumatic life events with the early



illnesses and deaths of his siblings, school failure and expulsion,
unemployment and occupational failure, homelessness, and major
trauma exposure. Like Page, does he not deserve some degree of
clemency?

Perhaps not for Fred Haltoil—alias Adolf Hitler—who was
responsible for the deaths of 6 million Jews and many millions more.
There’s no question that Hitler was not a good man. His best defense
lawyer would have had to admit that he pushed the envelope a bit when
it came to social policy. Like Page, he was at best a flawed character,
and at worst an inhuman monster. For any other killer, we might show
mercy. But could you ever excuse Adolf Hitler?

In case you are willing to show mercy to Hitler and those like him
who perpetrated genocide—Idi Amin, Pol Pot, Joseph Stalin—bear in
mind that American society is wired differently than you are. James
Castle, the defense attorney of Donta Page, offered to enter the plea of
guilty on all charges and receive a life sentence without the possibility
of parole before the trial began. Page would never again be free to
terrorize anyone outside of prison. Despite this, the prosecution pressed
for the death penalty and went to trial—at great expense to you. Clearly
this mind-set goes well beyond the protection of society and into the
realm of costly retribution.

Are we wired for retribution? I believe that we evolved to have
inside us deep-rooted feelings of retribution and rage at those selfish
psychopaths who cheat on our civilized rules of social engagement, and
who ruthlessly exploit our charity and trust. Without that powerful
emotional mechanism to motivate rage and righteous indignation
against these offenders, our current-day civilized society would not
exist. If we forgave psychopaths we would be overrun by them. We
need to hold a grudge. There is surely something to be said for
simmering retribution as a mainstay of our society.

You may alternatively have bought into the risk-factors argument for
clemency I have given you. You may stand unswayed by the retributive



argument. Others will feel differently. I can understand—I used to feel
just like you. Why do people differ in their views? If you, unlike others,
feel in favor of clemency, perhaps unlike Peyton Tuthill you have not
had your throat cut recently.

You’ll recall from the Introduction my own feelings of being a
victim of violence and the Jekyll-and-Hyde debate I have with myself
today. That scientifically trained alter ego has spent his life trying to
stop crime by working out what causes it and then developing
treatments. He’s spent four years of his life holed up in top-security
prisons helping the dregs of society, running the gauntlet of the prison
hierarchy from murderers and bank robbers at the top to pedophiles at
the bottom. He’s even argued that recidivistic crime is a clinical
disorder and that we should go easier on those that we hit the hardest.
And he is resolute in his belief—based on the body of scientific
evidence that has been amassed—that early risk factors beyond the
individual’s control help launch some into criminal careers. He urges
all of us to take a hard look at the scientific evidence, and not to let our
instincts and emotions hijack our rational thinking.

And yet—can I really forgive? Can I forget? Can I let slip for just
once my evolutionary instincts that yearn for revenge and retribution?
The Amish apparently could when Charles Roberts shot ten of their
little girls in a schoolhouse in Lancaster County, down the road from
me in Pennsylvania. That community’s response to this despicable act
was:

I don’t think there’s anybody here that wants to do anything but
forgive and not only reach out to those who have suffered a loss in
that way but to reach out to the family of the man who committed
these acts.26

The Amish visited the killer’s family to express their forgiveness
and even set up a fund for them. I was brought up a Catholic and always
admired Jesus Christ, so why can’t I have his sense of forgiveness and
resolve to turn the other cheek? And if you find it hard to believe the



response of the Amish, can you more easily believe that others
criticized their response as misguided and tantamount to denying the
existence of evil?27, 28

So I argue back and forth with myself on this perspective, first
arguing one side, and then the other. It sounds a little crazy, but it’s
really all right to talk to yourself—as long as you don’t interrupt! And
perhaps there is a bit of Jekyll and Hyde inside many of us. The
ultimate challenge arises in how to reconcile these conflicting
perspectives within ourselves to develop a compromise position. We’ll
return to this issue further when we turn to the future of
neurocriminology in the next chapter. But right now let’s return to our
starting point—the two case studies that may help shape our
perspective and judgment on the Jekyll-and-Hyde debate.

TURNING BACK A PAGE TO OFT

Some of us have felt the double-edged sword that neurocriminology
offers up to us. Peyton Tuthill forcefully felt the sharp edge of the
blade. I felt the same edge, but far more lightly. Tuthill’s mother, Pat,
vents against the violence done to her daughter. My Mr. Hyde rages for
revenge.

Yet is there a blunter edge to the blade that can soften these
retributive feelings, and give us pause for thought on punishment?
Perhaps the medical model, with its Hippocratic oath of doing no harm,
can help render a more benign judgment on this tortuous issue. Let’s
look back both at Donta Page and also at our point of departure, Mr.
Oft.

The medical information on Donta Page’s early life—as well as his
brain scan in adulthood—did not deter the jury from finding him
responsible and rendering him guilty of first-degree deliberate murder,
first-degree felony murder, first-degree sexual assault, first-degree
burglary, and aggravated robbery against Peyton Tuthill. But would it



make a difference in deciding whether he should live or die? In
Colorado, on February 20, 2001, this question was decided at Page’s
sentencing hearing by a panel of three judges who had to weigh the
evidence and make a fateful decision. Would Page be held fully
responsible for his acts and be executed by lethal injection? Or would
they accept the biosocial argument that factors early in his life, beyond
his control, led him down the path to violence? Should these facts
mitigate the punishment, resulting in prison without the possibility of
parole?

The panel decided not to execute him. They accepted the argument
that a toxic mix of biological and social factors mitigated, to a degree,
Page’s responsibility. It is what I and the defense team had argued for.
But is that the right decision? Or is it nothing more than a slippery
slope down to a future lawless society that knows no bounds and where
all evil acts have some type of “excuse”? Where no one is responsible
for anything?

Retributivists can be reassured that Page was found to be legally
responsible for what he did. But what about Mr. Oft? Should he be held
responsible for his actions? Would you hold him responsible? Bear in
mind that in Donta Page’s case, we are talking about a correlation—not
causation—between brain dysfunction and later violence. Yet in Mr.
Oft’s case we come much closer to causality—the dramatic temporal
sway of orbitofrontal disturbance with the sexual swing of his
pedophilic passion. What is your verdict? Take a moment to render
your judgment.

I put this very question to an assembly of fourteen federal and state
judges in the Federal Courthouse in Philadelphia on a cold November
morning in 2011. It was a seminar organized by the AAAS—American
Association for the Advancement of Science—aimed at bringing
neuroscientists together with the judiciary.29 I suggested to them that
Mr. Oft was legally responsible for his pedophilia. Every one of these
judges agreed. It’s not that I have any expertise in law—unlike my



good colleague Stephen Morse, at the University of Pennsylvania Law
School, who is an international expert on criminal responsibility and
who educated me on the case.

How can that decision possibly be reached when we have a clear-cut
case of a medical condition—far beyond the individual’s control, let
alone his wishes—that hijacks his brain control center and turns him
into a sexual predator? Pedophilia in itself is so “unnatural” that it
smacks of a clinical disorder even if there were no corroborative
medical evidence.30 How can you turn a blind eye to the on-off tumor
growth and the on-off pedophilia?

The legal answer is relatively simple. In American law, legal
responsibility is defined in terms of mental capacity—specifically, the
capacity for rational thought.31 Let’s assume that you clearly
committed a criminal act. In order not to be held responsible, you need
an “affirmative defense.” Here you “affirm” that the crime took place
—you did it—but your defense is that you are not culpable or worthy of
blame because you lacked “rational capacity.” You could lack rational
capacity because you were suffering from a serious mental illness such
a s schizophrenia, or because you were mentally retarded, or because
you were just a young, irresponsible child.32 If you could be shown to
lack normal capacity for rational thinking, you would not be held
responsible for the crime you committed, even if you freely admit to
committing the crime.33 In these cases, you lack substantial capacity to
appreciate the wrongfulness of your act.

To translate this legalese into common parlance, rational capacity
requires two basic conditions. First, you knew what you were doing.
Second, you knew that what you were doing was wrong. How does Mr.
Oft’s mental state line up with these two conditions?

On the first condition, Mr. Oft knew what he was doing. He freely
admitted to the fact that he knew he was going to bed with his twelve-
year-old stepdaughter and molesting her. On the second condition, he
knew that what he was doing was wrong. It was almost as if he, like me,



had a Dr. Jekyll and a Mr. Hyde inside him, with Mr. Hyde having a
more telling influence. In reflecting on his pedophilic action with his
stepdaughter he comments: “Somewhere, deep, deep in the back of my
head, there was a little voice saying ‘You should not do this.’ But there
was a much louder voice saying ‘What the heck? Why not?’ ”34

No matter what you would like to believe—or what you think others
should believe—there is no hiding from the legal fact that Mr. Oft is
responsible for his pedophilic acts. He was fully aware of his action at a
cognitive level.

Yet how in the course of justice would you compare Mr. Oft to a
pedophile who did just the same act—but did not have that whopping
orbitofrontal tumor clouding his moral sense and propelling him to
those under-the-sheets illicit activities? Are they one and the same? If
you agree, Mr. Oft would beg to disagree: “Now, whether I should be
held as accountable for it as someone without a tumor? No, I don’t
think so.”35 Nevertheless, under current law in the United States, they
are both viewed as legally responsible for their acts.

Mr. Oft knew what he was doing. Yet, at another level—at the
affective, emotional level—there was something amiss in Oft. As his
wife, Anne, comments when she discusses how she confronted Mr. Oft
on what he did: “It seemed as though he got that what he was doing was
wrong, but he just didn’t seem to get it. He just sort of had this look of
‘What?’ ”36

Yes, Mr. Oft knew at a cognitive level that what he was doing was
wrong, but did he have the feeling that it was wrong? When he wet his
pants after admission to the hospital, he did not experience the
secondary emotions of embarrassment and shame. That lack of feelings
arises after damage to the ventral orbitofrontal cortex.37 Similarly, he
did not experience a sense of shame and remorse when committing acts
of pedophilia.

We can place this affective deficit in the context of offenders more



broadly. We saw earlier, in chapter 3, how psychopathic offenders fail
to show activation of the brain’s emotional circuitry when
contemplating moral actions, and we’ve seen how the ventral
orbitofrontal cortex is also structurally impaired in offenders. Mr. Oft’s
case is just the tip of the iceberg of a much larger group of offenders in
whom the brain contributes to crime.

This in turn leads to a broader and perhaps more troubling question.
If you agree that Mr. Oft was not responsible for his actions because of
his orbitofrontal tumor, what judgment would you render on someone
who committed the same act as Mr. Oft but, rather than having a
clearly visible tumor, had a subtle prefrontal pathology with a
neurodevelopmental origin that was hard to see visually from a PET
scan? Because such a pathology consists of a slowly evolving
maldevelopment of this self-control region, there is no rapid switching
from brain abnormality to behavioral abnormality. An individual with
this kind of pathology lacks self-control from an early age and is
always viewed by those around him as a “bad egg.” He will grow up to
be your archetypal evil monster. How should we view him with respect
to responsibility? If you cut Mr. Oft some slack, why not individuals
like that? And if, on further reflection, you would not cut them some
slack, would their case make you feel differently about how you view
Mr. Oft?

Regardless of this latter issue, you might view Mr. Oft as not
responsible not just because his tumor “caused” his pedophilia, but also
because the tumor could be resected and return him to normality. He
could be quickly and convincingly treated, unlike most offenders with
more subtle brain impairment. His treatability is making you think
differently about his culpability—it’s altering your moral evaluation of
his act. And yet you would view today’s untreatable offenders with
volume reductions in their prefrontal cortex and amygdala as more
responsible and worthy of punishment? How could we ethically
condone such a difference in our evaluation? Today’s brain-impaired



offenders cannot help the fact that we cannot currently reverse that
brain impairment in the way we could with Mr. Oft. Would we call that
difference in our opinion “justice”?

Perhaps the majority of you may agree that Mr. Oft was not
responsible for his pedophilia. Some will disagree. All I will say for
now is that currently the law holds him responsible, standing almost
agnosticly to neurocriminology. But what does the future hold for the
application of neurocriminology to the law? Stephen Morse has argued
that severe psychopaths just do not get the point of morality—just as
Mr. Oft could not when questioned by his wife. They are blind to moral
concerns and have no capacity for conscience. As such he believes they
should be excused from crimes that violate the moral rights of others in
society.38

If we were to agree with this leading expert in criminal
responsibility, might there be some basis for applying a similar line of
thinking to Mr. Oft? Should the law be changed in the light of what we
are learning not just in a case like Mr. Oft, not just in severe
psychopaths, but also in recidivistic violent offenders who also lack
this moral sense and feeling of what is right and wrong? And yet we
have seen in chapter 5 there is initial evidence for a neurobiological
basis to even white-collar crime. Will there come a day when the
Bernie Madoffs of the world plead that it’s not their fault—that they
were just as biologically predisposed to white-collar crime as Mr. Oft
was predisposed to pedophilia?

This issue on the future applications of neurocriminology brings us
to the final chapter, where I will give you my own guarded perspective
not just on this issue, but also on other societal values that may have to
be reevaluated in the new light of neurocriminology. What does the
future hold for us?



11.

THE FUTURE

Where Will Neurocriminology Take Us?

Can you remember Kip Kinkel? Probably not. He’s easily forgotten
amid all the other mass killers in America and elsewhere.

You certainly won’t recall Howard Unruh, who shot thirteen people
in New Jersey in 1949. I doubt you’ll recall the tragic murder of sixteen
Scottish primary-school children in 1996. You’ve probably never heard
o f One Goh, the Korean-American who killed seven people at his
Christian college in Oakland, California, in April 2012. You might
remember the twelve students and one teacher killed in Columbine
High School by Eric Harris and Dylan Klebold—or Seung-Hui Cho, the
Korean-American who killed thirty-two at Virginia Tech in 2007.
You’ll very likely recall James Holmes killing twelve people during the
midnight showing of The Dark Knight Rises. It may be some time
before you forget Adam Lanza’s gunning down of twenty
schoolchildren at Sandy Hook Elementary School in Newtown,
Connecticut, on December 14, 2012. But the rest become a blur—it’s
really hard to keep track of them all, and they go back a long way. They
are outrageous and completely unacceptable in any society. But heinous
killings are not going to go away—unless we take fairly radical steps.

It’s in this context that I want to explore with you the possible
directions neurocriminological knowledge may take us in the future—
for better or for worse—in preventing these and other tragedies. I want
to explore how a public-health approach to violence can help create a
healthier future for us all. But before we begin our exchange of
perspectives, I must first refresh your memory on Kip.



Kip Kinkel was a fifteen-year-old schoolboy in Springfield, Oregon,
and he loved guns. That’s not uncommon, especially in the rural
American Northwest. So he was delighted when his father, Bill, bought
him a 9-mm Glock semiautomatic handgun. Bill bought it because he
had difficulty connecting with his son, and he thought maybe a gun
would help. He’d already given Kip a .22 rifle, and enrolled him in gun-
safety courses so that his son could safely channel his enthusiasm for
firearms. Kids like Glocks because they are easy to fire, lightweight,
and stylish. But Bill never thought Kip would bring a gun to school.
Kip was caught with a loaded, stolen handgun in his locker. In England
it’s cell phones that bother teachers in the classroom. In the United
States it’s guns. Kip was suspended from school and faced expulsion.

His parents were absolutely distraught. Both Bill and his wife were
highly respected teachers in their middle-class community, and now
their son had been arrested on a felony charge. Bill collected Kip from
the Springfield Police Station, where he had been booked, and they
drove together to their secluded rural home. It was the middle of the
afternoon. Bill sat at the kitchen counter drinking coffee, no doubt
contemplating what could be done for Kip, wondering what on earth
would happen next with his son.

What happened next was that Kip delivered a single bullet to the
back of Bill’s head, behind his right ear, using a rifle that he had
retrieved from his bedroom. Kip then waited anxiously for about two
hours for his mother, Faith, to come home from work.1 As she walked
into the house Kip first told her that he loved her. Just as Adam Lanza
shot his mother four times in the face before killing twenty
schoolchildren, Kip fired two bullets into the back of his own mother’s
head. But she was still alive. So Kip fired three bullets into her face,
one into her forehead above her left eye, one through her left cheek, and
one close up in the center of her forehead. Yet she still moved. Kip put
the sixth and final bullet into her heart.

Kip then put the theme song from the 1996 movie Romeo and Juliet,



which had starred Leonardo DiCaprio, onto continuous play. He had
watched this classic romantic tragedy in his English class. The next
morning, on May 21, 1998, he drove to his high school dressed in a
trench coat and armed with an arsenal of weapons. Kip walked into the
cafeteria of Thurston High, where 150 students were having breakfast.
Shooting from the hip with his semiautomatic rifle he got off forty-
eight rounds in one minute and very quickly killed one teenager and
wounded twenty-six others. One of those wounded later died at the
hospital. He would have killed more, but as he was reloading, a
wounded member of the high school wrestling team, enraged that his
girlfriend had been shot, tackled him. Kip quickly got out his Glock and
managed to fire just one more round before six other students fought
him down to the ground. He was arrested and charged with four counts
of aggravated murder and twenty-six counts of attempted murder.2

Kip’s attorneys had a dilemma on their hands. They could have
entered an NGRI plea—not guilty by reason of insanity—because there
was evidence that Kip was mentally ill. Yet a jury might not easily
accept going soft on a wayward teenager who had killed so many in
cold blood.

Instead, the defense decided to cut a deal with the prosecution: Kip
would plead guilty to murder and attempted murder. But while he
normally would receive twenty-five years for each of the four murders,
the prosecution agreed to recommend that the sentences run
concurrently instead of consecutively. That way he would get a
maximum of twenty-five years. Thus, with the support of the
prosecution, Kip could be out at the age of forty. The defense had found
the presiding judge, Jack Mattison, to be fair, reasonable, and rational.
They were confident about their case. Because Kip pleaded guilty there
was a six-day hearing at Lane County Circuit Court instead of a trial by
jury.

Speaking for the defense of Kip Kinkel was Richard Konkol, the
chair of pediatric neurology at Kaiser Permanente and also adjunct



professor in neurology and professor of pediatrics at Oregon Health &
Science University. Konkol had conducted a functional brain scan on
Kinkel and documented poor functioning in several areas of the brain.3
Konkol convincingly pointed out that the most striking dysfunction
were “holes” that appeared in the ventral or underside of the prefrontal
cortex. These were not physical holes but areas of poorer functioning.4
Both sides of the orbitofrontal cortex showed much-reduced
functioning, but the right orbitofrontal cortex was particularly
impaired.

Dr. Konkol buttressed the brain-scan findings with his own
neurological examination of Kinkel, which revealed multiple signs of
neurological disorder. His examination included tests of cranial nerve
functioning, neuromotor functioning, tone and muscle functioning,
reflexes, sensory functions, and neurocognitive functioning. He
testified that the neurological findings concurred with the imaging
findings of frontal and temporal lobe abnormalities, and argued that the
impairment was neurodevelopmental in nature. The prosecution elected
not to cross-examine Dr. Konkol.

Psychiatric experts also testified for the defense. Kip had suffered
from depression the year before the killings and had had nine sessions
with a therapist. His mother, Faith, had been concerned with his temper
and obsessive interest in guns, knives, and explosives. He also had
police reports for shoplifting and throwing a rock at a car from an
overpass. The therapy focused on depression and anger management.
After the sixth session he was put on Prozac. Prozac worked so well in
lifting Kip’s depression and emotional problems that after three months
his therapist, his mother, and Kip jointly decided he could be taken off
it. That may have been a well-meaning mistake.

It was after the seventh therapy session that Bill bought his son the
Glock semiautomatic. In hindsight, it sounds like a really irresponsible
thing to do, but Bill was a sensible and rational man who was
desperately trying to improve the strained relationship he had with his



son. He was careful to create very strict operational guidelines for its
use and storage. This cherished parental present was to become one of
the guns that Kip took to school to execute his murderous plan.

Several psychiatrists testified that Kip was suffering from paranoid
schizophrenia at the time of the homicides and that he heard voices
resulting in command hallucinations. One voice told him to “Shoot
him!” when he had arrived back home with his father. Another voice
said “Go to school and kill everybody. Look what you’ve already done”
after he had killed his father.5

It was also revealed by psychiatrists that Kip suffered from
delusions. He believed China was going to invade the United States,
and in preparation he kept explosives under the house. Disney was
going to take over the world, with Mickey Mouse’s effigy stamped on
the new world’s currency. Experts testified about his learning
disability, particularly with respect to reading and spelling. Kip was
dyslexic. He first started hearing a voice when he was eleven, a voice
that had told him, “You are a stupid piece of shit. You aren’t worth
anything.” Another psychiatrist documented that there were multiple
cases of mental illness in Kip’s family history, including
schizophrenia.

The prosecution took only four hours to present its case. It did not
contest any of the psychiatric and neurological evidence. It was going
to be up to the judge to agree or disagree with the prosecution’s and the
defense’s joint recommendation that the sentences should run
concurrently for a total of twenty-five years.

When Judge Mattison rendered his judgment, his reference point was
a change to the constitution of Oregon two years earlier, which had
placed the rationale of punishment away from reforming the individual
and toward both the protection of society and also personal
responsibility. In this context he argued:

To me, this was a clear statement that the protection of society in



general was to be of more importance than the possible
reformation or rehabilitation of any individual defendant.… [M]y
focus must be much broader than the possible reformation or
rehabilitation of Mr. Kinkel.6

On November 10, 1998, he sentenced Kip to 111 years in prison
without the possibility of parole. Kinkel became the first juvenile to
serve a life sentence in the state of Oregon. He could never be free
again.

We now move into the future. We pluck the same Kip from 1993 and
skip him forty years ahead in time to 2039. He is now a ten-year-old
schoolboy, five years before the fateful killings. A new school
screening program has identified him as a potential killer. He obtains
residential state-of-the-art treatment that successfully tackles the
neurodevelopmental factors placing him at risk for future violence. He
is later released and lives out a normal life as a crime-free citizen and
functional father. Bill and Faith become doting grandparents, two other
children live out their lives instead of dying a harrowing death, and
twenty-five more people are no longer life-scarred victims of deadly
assault.

That’s a future I will suggest to you in this final chapter
—Lombroso’s legacy. Stopping crime before it starts with advanced
prediction and treatment efforts. Addressing, with modern technologies
and scientific techniques, this grave public-health problem that kills so
many globally. Can we improve our approach to crime prevention to
create a society that is both more civilized and safer, where a belief in
actual rehabilitation trumps the retributive instinct that dominates our
justice system today? I believe we can. But before that happens, we
need to take a fresh look at the causes of the violence that infect our
society and cultivate a more compassionate perspective, not just for the
victims, but also for the perpetrators who live on.

FROM SHADOWS TO SUNSHINE—VIOLENT CRIME AS A CLINICAL DISORDER



I’d first like to share something personal with you—my sister. Roma
was like a mother to me. The years have passed since I last saw her, but
my memories of her are clearly etched in my mind. I remember her
perching me on the countertop in the kitchen and putting on my socks
and shoes. Or the day she sat on the sofa in the living room with me on
her lap in my new trousers. She fussed over me like a mother hen. I
remember the soft touch of her hand as she walked me down the street
early one evening as the sun was fading, stretching out our elongated
shadows into the remains of the day. I remember her holding me in her
arms and telling me how lovely I was. I could feel her caring, her
warmth, and her tenderness. Roma to me always looked so special, so
serene, so beautiful. Right now I can see her beautiful face, her
gorgeous dark curly hair, and her understanding eyes.

Roma left school at sixteen and worked for a while in Binns, the
main department store in Darlington, our hometown in the northeast of
England. She was a natural-born caregiver who always wanted to help
people—just as she cared for me. So she became a nurse at Darlington
Memorial Hospital. What happened to my sister next, when she was
just eighteen, is narrated by her nursing colleague and friend Clare
Fitzgibbon, who won the Macmillan Gold Medal for nursing.

Clare recounts in her book Sunshine and Shadows her time being a
nurse working on the ward with Roma. Her close friend had become
pale and tired, and had continuous sore throats. Roma eventually
collapsed on duty and was taken to an infectious-disease unit on the
edge of town. Clare was wondering one day what was wrong with Roma
when the ward sister told her to quickly prepare a side room on the
Florence Nightingale Ward. A new leukemia patient was being
admitted.

The pale patient was being wheeled along the corridor and through
the swing doors on a trolley with a blood-transfusion bottle rocking
precariously on a short pole. Clare was in shock to see that the new
cancer patient was Roma.



She nursed Roma through her final days, surprised at how quickly
her dear friend had faded. As she recounts in her book, a very moving
narrative on caring for cancer victims:

her dark Italian eyes seemed to have taken over her face, her clear,
pale skin was now ashen, framed by her dark, beautiful hair.…
Roma looked straight at me. “I’m dying” she said simply,
clutching my hand. Blood was trickling down both her nostrils.
“Please tell them I love them” she gasped, “my mother, my
father,” again she gasped for air, “all my family,” she managed a
half smile, her face now colourless, “and you.” … Tears were
streaming down my face. “And we all love you too” I got out, as
she died in my arms.7

The bright sunlight of my sister’s radiant life was overshadowed by a
particularly acute form of leukemia. On September 18, Roma’s life was
snuffed out—perhaps mercifully—in just two weeks,8 although that’s
painfully long compared with the victims of most acts of violence. We
all miss her, just as Clare does to this day.

I have reflected a great deal on Roma, and her death has profoundly
affected my thinking. The other cancer that bloodies the lives of so
many more people—violence—is to me as much medical as the
sickness that killed my sister. For me, Roma’s death is a metaphor for
how I think we need to treat violence. It requires more compassion, less
retribution, and a new clinical perspective that I want to move you
toward considering.

As a psychology undergraduate in the 1970s I had been fascinated by
the psychosomatic approach to illness—mind-over-body causation.
Susan Sontag wrote provocatively twenty years after Roma’s death
about how cancer—the paradigmatic disease for much of the twentieth
century—was wrongfully viewed as something to be ashamed of,
something to be covered up.9 The psychosomatic perspective on illness
considered the person to have caused their own cancer. Their internal
aberrant personality, hallmarked by inhibition and anger suppression,



caused a somatic disease, and psychotherapy was offered as an
alternative treatment. The person was responsible, not any outside
agent.

I believe we currently view the cause of violence in a similar way.
Don’t you think some offenders are just plain evil? It’s the serial
killer’s own internal demon that caused him to kill. Two world-leading
academic clinical psychologists have in the past provoked me to
consider that possibility—and it is indeed provocative. Perhaps there
are no external biological or social causes—instead it’s evil. Could that
really be?

Perhaps. But my concern is that if we begin to think in that almost
spiritual way, we have regressed to how crimes were explained in
medieval days—by an evil spirit. Surely we have progressed further,
scientifically and rationally? Cancer is not a punishment for our sins
but a disease produced by external biological and social forces that can
be treated. I would ask you to not only consider violence as a public-
health problem, as a disease that affects our society—but also to think
about it rationally and clinically, not inflected by ideas of sin and evil. I
sense that that was the essence of Sontag’s point on the illness my
sister died from—the same cancer that Sontag herself would die from
—and it’s the same point I want to make to you about the nature of
violence.

Just as our perspectives on cancer have now radically changed, so
too, I believe, are our perspectives on violence about to change. Like
Clare, I’ve been on a ward with my own patients, being up close and
personal with them for four years—working with them as a
psychologist in top-security prisons and caring for them in therapy. For
thirty-five years I’ve been trying to understand what causes their
illness. We’ve given up on lifers in much the same way that doctors
had to give up on my terminally ill sister, moving Clare Fitzgibbon to
hatred for them when all they could say was, “It’s time you called the
priest. We’ve done all we can.”10 It was seemingly time for Roma to



confess her sins and take responsibility for causing her cancer. How in
future years can we turn the dark shadows of prisons into sunshine?
How can we cure this violent cancer?

Before moving into the future to provide an answer I need to explain
my own perspective on violence further. Let’s drift back twenty years,
to a book I wrote in 1993, six years before Kinkel’s conviction, called
T h e Psychopathology of Crime: Criminal Behavior as a Clinical
Disorder. I argued that repeated violent offending is a clinical
disorder11 in just the same way that cancer, depression, and anxiety are
viewed today. In viewing violence this way, I’m not referring to
someone who loses his temper one day and slaps someone, but to the
class of violent criminal offenders who repeatedly perpetrate
significant criminal violence upon others. I would also include
nonviolent criminal offenders—those who are recidivistically
antisocial. I believe there are good grounds for this view.12

Fundamental to this idea is the definition of clinical disorder as a
“dysfunction.”13 Essentially, something is not working right in the
individual. The DSM—the Diagnostic and Statistical Manual of Mental
Disorders—is used by psychiatrists and clinical psychologists to
diagnose all clinical disorders.14 It is a veritable bible for psychiatry.
Let’s see how a revision proposed for the next edition, which represents
36,000 mental-health physician leaders, defines what a disorder is and
how it fits recidivistic violence. The proposed definition in DSM-5 is as
follows:

A Mental Disorder is a health condition characterized by
significant dysfunction in an individual’s cognitions, emotions, or
behaviors that reflects a disturbance in the psychological,
biological, or developmental processes underlying mental
functioning. Some disorders may not be diagnosable until they
have caused clinically significant distress or impairment of
performance.15

Do violent offenders have abnormal functioning in terms of how they



think, feel, and behave? Yes, they certainly do. Does this “dysfunction”
have a biological basis? Is something not going right in their
development? I have argued that crime germinates early in life from a
neurodevelopmental and genetic base. I’ve suggested that there is a
heck of a lot that is just not working right in violent offenders. They are
also impaired in how they perform in life—whether at school, at home,
or at work. Violence certainly causes distress to others, and the
offender himself is frequently in a distressed state. Repeated violent
offending is a clinical disorder.16

In the field more broadly there are at least nine different criteria for
judging whether a certain condition is a clinical disorder—such as
statistical infrequency, deviation from the social norm, and deviation
from ideal mental health.17 Recidivistic crime is relatively infrequent.
It deviates from the social norm. And we know that offenders are not
the picture of ideal mental health. Combine this with distress and
suffering to others and self; impairments in social, occupational,
behavioral, educational, and cognitive functioning; and the host of
biological and brain impairments we have documented already, and the
case is fairly complete. Of course, most individual criteria of what
constitutes psychopathology have significant weaknesses, but when
combined together they help describe a gestalt picture of
psychopathology against which violent crime may be viewed.
Recidivistic offending meets these criteria just as well as most
disorders listed in the DSM, and, indeed, it fits better than some already
listed.18

What will be the critical turning point that will lead to this radical
way of thinking? It will be the development of new treatments that
conclusively stop violence in its tracks. Once that happens—once we
can “treat” offenders successfully—retributive justice will seem
archaic. We’ll witness a significant change in society’s perspective,
driven particularly by how judges decide to deal with defendants in
sentencing.



For that to happen, of course, we’ll need some really big
breakthroughs. But even today there are signs of progress, many
coming from advances in other medical disciplines. Let’s take a closer
look at leukemia, as a current-day example of what could happen
tomorrow with violence. Leukemia very likely results from a genetic
mutation in DNA that produces protein abnormalities that make too
many white blood cells. Normally these white cells are produced in the
bone marrow and protect us from viruses. But the new white cells
produced by the illness are immature, and they crowd out the healthy
cells, dampening the immune system and reducing the number of red
blood cells that provide oxygen. That results in anemia, pallor, and
shortness of breath, as it did with Roma. The reduction in blood
platelets, which normally aid clotting, resulted in Roma bleeding from
almost every orifice in her body. The immune-system suppression
results in unremitting infections, such as Roma’s repeated sore throat
and infected tonsils, and eventually death.

For one form of leukemia, called chronic myelogenous leukemia—
CML—we have an understanding of its genetic basis. Genes on two
chromosomes normally regulate white-blood-cell growth. In leukemia,
the ends of these two chromosomes get switched around, with one
getting shorter. This shortened chromosome is named after the city I
currently work in—the Philadelphia chromosome—and was discovered
in 1960, just three years after Roma’s death. It now contains a new
hybrid gene that uses a molecule called ATP that activates other
proteins and causes the cancerous growth that produces the excessive
white blood cells. How can ATP be blocked? By using a drug called
imatinib, sold under the name Gleevec.19

Okay, you say, this is all fine and dandy for a cure for cancer, but
crime and violence is only half genetic and it’s just not so clear-cut.
Yet the reality is that while some cancers show heritability at a similar
level to crime and violence, many cancers are not heritable, even
though they have a biochemical genetic basis.20 So what’s happening



here?

Duing the time you read the paragraph on Roma’s death, hundreds of
changes had taken place in your genome. Hundreds of thousands occur
every day, but we have natural repair mechanisms that reverse this
genetic damage.21 When these repair mechanisms go awry, mutations
can result in gene abnormalities, producing defective proteins that in
turn result in faulty physiological functioning and impaired health.
What can cause some interruption to the natural correction that
normally takes place? Think back to the concept of epigenetics that we
discussed in chapter 8. Environmental experiences alter gene
expression. That’s why many cancers have little or no heritability and
yet they operate through genetic processes.

For that reason I fundamentally believe that what we see today in
cancer can happen tomorrow for violence. Mutations can be repaired
with medication. The speed with which science made progress on the
human genome project is just one example of the rapidity of change
that is possible. I ground this prediction on what I have seen in the past
thirty-five years of my research career on crime. I’ve seen how
breakthroughs come first in physical clinical conditions and the
development of new medicines—not infrequently from research on
cancer. Those conceptual breakthroughs tend to filter down to other
medical illnesses. Advances in medication get applied to psychiatric
illness. Then from psychiatry there is invariably a trickle-down effect
to violence and crime. Take cognitive-behavior therapy, pioneered by
Tim Beck at the University of Pennsylvania. It was first developed for
depression, and now it is one of the best and most used interventions
for adolescent and adult antisocials alike.22 Take the application of
medications for epilepsy, psychosis, and ADHD, which are being used
today for aggressive children and adolescents. Very slowly—but very
surely—I see it happening.

Why am I sure this change will occur? Because the theoretical
framework and science are in place right now, and because treating the



physical causes will work more quickly and effectively than repairing
the complicated social factors that also contribute to criminal behavior.
Bad neighborhoods basically don’t change much over decades,23 and
the cycle of poverty is equally resilient. You now know that the
environment critically interacts with biological and genetic risk factors
in shaping violence.24 You now know that there is a significant genetic
basis to crime, aggression, and violence. You now know about
epigenetics—that changing the environment changes gene expression.
You know that current medications can attenuate aggression and
violence. You know that a new generation of cancer medications has
the capacity to reverse gene mutations. We could have the capacity to
change violent behavior more quickly through biological interventions.

From a practical standpoint, can we stop the social causes of crime?
John Laub and Rob Sampson are prominent criminologists who argue
for the importance of the neighborhood in crime causation.25

Improving neighborhoods will help reduce crime, and we should
certainly do more for that goal. They also persuasively argue that daily
situational contexts and experiences can be turning points that either
start or stop crime, whether it’s getting married, getting a job, or even
joining the army. I believe they are right. Yet the problem remains that
it’s going to be darn near impossible to control people’s daily social
interactions and experiences. After all, our lives can turn on a dime,
with a chance meeting. We won’t be able to predict and control these
chance fluctuations. Not now—nor in thirty-five years’ time.

Yet we also know that environmental and even chance events can
promote genetic and biological alterations through the process of
epigenetics. Can we control the physiological effects that give rise to
basic cognitive, emotional, and behavioral risk factors that spawn
violence? In theory we could, by developing drugs in the same way
they are currently being developed to treat some forms of cancer. The
future promise is that a new generation of medications can be
developed to block the functioning of the faulty proteins that will be



identified in the future as the genetic and biological bedrock for
violence. We first need to identify which structural genetic mutations
give rise to which specific faulty proteins that in turn give rise to the
biological risk factors for violence. It will take time—a long time—but
the theoretical potential is there if we have the courage and conviction
to pursue that path. So far we have not.

It may be even less of a choice—and more of a future sociopolitical
tipping point that we have seen so many times before—that will bring
about a change. Let’s now delve into that future.

THE LOMBROSO PROGRAM

It’s 2034. The past decades have seen enormous efforts spent on
reducing crime through social programs to increase equality. But it’s
not working. The Internet, which so effectively democratized
knowledge, has inadvertently resulted in a much smarter breed of
crooks who, though failures at school, have succeeded in home-
schooling themselves on high-tech ways to evade the surveillance of
global CCTV. Clearance rates for homicide have moved from a
national high of 65 percent in 201026 to 38 percent in 2034—arrests of
suspects were dropping precariously. Serial killings are on the rise.
Prisons are not just full to capacity, they are bursting at the seams.
Back in 2012, the United States made up 5 percent of the world’s
population but was incarcerating 24 percent of the world’s prisoners.
That number has grown to 31 percent. Police are working around the
clock on overloaded portfolios of unresolved cases.

The public is growing enraged at decades of failure and the
increasingly intolerable condition of living under stifling and
ineffective public surveillance. People are fed up with the long legacy
of attempted rehabilitation efforts, and alarmed at well-publicized
accounts of furloughed criminals committing fresh crimes. But it’s
more than that. The economic cost of crime is now astronomical. Back
in 2010, the cost of homicide in the United States was estimated at over



$300 billion—more than the combined budgets of the Departments of
Education, Justice, Housing and Urban Development, Health and
Human Services, Labor, and Homeland Security.27 Way back in 1999,
it was estimated to consume 11.9 percent of GDP, 28 but in 2034 it is
gobbling up 21.8 percent. The more crime got out of control, the less
the government could spend on education, health, and housing—and
that just fed into more and more crime.

The tipping point came in 2033, when one “low-risk” mentally ill
offender was released early on supposedly supervised medication to
help relieve the massive prison overcrowding. Through an
administrative oversight his dangerousness assessment report had been
mixed up with that of another offender. He was high-risk—not low-
risk. Just two weeks after his release he held up a store in Washington,
D.C., during which a young woman was killed in cross fire between the
ex-con and the police. By sheer bad luck the victim was the U.S.
attorney general’s daughter.

This incident, combined with the mounting economic and public
concern, now leads the government to launch the LOMBROSO program
—Legal Offensive on Murder: Brain Research Operation for the
Screening of Offenders. The logic behind LOMBROSO is surprisingly
simple. Back at the turn of the century, in 2006, it was known that 22
percent of all those arrested for murder were probationers and parolees
—those who had been released from prison.29 Criminologists in 2009
had then used early machine-learning statistical techniques to predict
which parolees would go on to commit homicide. They had only basic
demographic and prior-crime data to work with then, and yet they were
still able to correctly classify 43 percent as likely to be charged with
homicide only two years after their release.30 Of course there was still
t h e false-positive problem—those who were predicted to commit
homicide but who did not.31 But a replication study with a longer
follow-up period provided better results. By the 2020s,
interdisciplinary neurocriminologists, statisticians, and social scientists



improved the predictive power of this model by adding brain, genetic,
and psychological risk factors into the equation. By the early 2030s
they took it a step further by developing algorithms for violence in the
community at large. Then, in 2034, the LOMBROSO program was put
into place.32 It was a chance for a failing government to reverse its
declining popularity in the polls.

Under LOMBROSO, all males in society aged eighteen and over
have to register at their local hospital for a quick brain scan and DNA
testing. One simple finger prick for one drop of blood that takes ten
seconds. Then a five-minute brain scan for the “Fundamental Five
Functions”: First, a structural scan provides the brain’s anatomy.
Second, a functional scan shows resting brain activity. Third, enhanced
diffusion-tensor imaging is taken to assess the integrity of the white-
fiber system in the brain, assessing intricate brain connectivity. Fourth
is a reading of the brain’s neurochemistry that has been developed from
magnetic resonance spectroscopy. Fifth and finally, the cellular
functional scan assesses expression of 23,000 different genes at the
cellular level. The computerization of all medical, school,
psychological, census, and neighborhood data makes it easy to combine
these traditional risk variables alongside the vast amount of DNA and
brain data to form an all-encompassing biosocial data set.

All those convicted of homicide in the United States have been
assessed on the Fundamental Five Functions. This was going on for
research purposes well before the homicidal tipping point arrived. An
equal number of noncriminals was drawn from the community as a
comparison group. Fourth-generation machine-learning techniques
looked for complex patterns of linear and nonlinear relationships
between these predictor variables and the homicide-control grouping.
One conceptual advance that was learned in the previous decade and
that enhanced the accuracy of violence prediction was the critical
importance of factoring in the interaction between social and biological
variables. The samples of murderers and controls were randomly



divided into three separate pools of data. The first pool of murderers
and controls was used as a training set—allowing machine-learning
techniques to “learn” how to predict homicide. The second pool of data
was used to test out the prediction formula to see if it held water. After
further refinement, the formula was tested and finalized on the third
data set.

The result is not perfect prediction, but it is pretty darn good—good
enough for an outraged society. Those tagged as LP-V (Lombroso
Positive—Violence) as a group have a 79 percent chance of committing
a serious violent offense within the next five years. Those classified as
LP-S (Lombroso Positive—Sex) have an 82 percent chance of
committing either rape or pedophilic offenses. Finally, those classified
as LP-H (Lombroso Positive—Homicide) have a 51 percent chance of
killing someone in the next five years. Some have dual designations.

The program works like this: those who test positive—the LPs—are
held in indefinite detention. In light of the administrative lapse that
originally sparked LOMBROSO when test results were mixed up, LPs
are given the legal right to challenge the findings and be retested by an
independent authority. The detention centers are highly secure, but are
not the harsh holding bays of decades gone by. They are equipped as a
home away from home. Conjugal visits are allowed on weekends, albeit
under surveillance that is a bit too close for comfort for the partners
concerned. There are full recreational and educational services. They
are allowed to vote. The LPs have full communication access to their
family and even friends—after appropriate security checks on those
concerned. It sounds quite cushy, but remember that the LPs have not
actually committed a crime. Perhaps the main drawback is who they
live with, housed as they are in facilities full of other LPs—time bombs
waiting to explode.

Every LP is reassessed every year, as the changes brought about by
the detention environment and treatment can bring about significant
epigenetic change and hence a change in their LP status. They can be



downgraded to tagged probation where they will be back in the
community and kept under continuous auditory and visual scrutiny.
With time they could entirely lose their LP status, while others could
also eventually age out of their LP designation.

Release is also possible, and long-term detention can be avoided. The
LP-S group, for example, can elect to have surgical castration and will
be set free immediately, although they have to continue to undergo
mandatory weekly testosterone checks to ensure that they are not taking
hormone-replacement therapy. Others, depending on their bio-profile,
can also be placed on mandatory medication and tested at halfway
houses. Most releases, however, are the result of the intensive
treatment programs implemented in the LOMBROSO centers.

These are scientific interventions, deriving from the experimental
criminology movement beginning in 1998 espousing practice based on
randomized controlled trials.33 Society accepted that serious
recidivistic crime was a clinical disorder when new biological
treatments were shown to work. State-of-the-art biopsychosocial
treatments are intensively explored for all LPs, but are tailored to their
unique biosocial profile. Alongside more traditional cognitive-
behavioral therapy sessions, treatments range all the way from
sophisticated derivatives of the earlier deep-brain stimulation34 and
noninvasive transcranial-magnetic-stimulation techniques35 to next-
generation medications that enhance prefrontal functioning.
Sophisticated nutritional programs that include omega-3 as well as
mindfulness training that incorporates fMRI biofeedback are also
options.

What has created the most consternation to the public is LP-P status
—Lombroso Part-Positive. Risk assessment is essentially dimensional
—there are degrees of risk. LP-Ps are not exactly high-risk, but they are
not low risk either, and need careful monitoring. In the event of a
serious offense occurring that cannot be cleared reasonably quickly,
law-enforcement agencies have access to the identities of those in the



pool of LP-Ps to help narrow their search. They effectively become
prime suspects. Politicians skillfully negotiated a solution to the
protests that broke out over the invasion of civil liberties and the
potential threat to employment and insurance. There is quadruple
encryption of the data to protect identities, with only senior police
officials having the ability and authority to decrypt the LP-P database
on a case-by-case basis.

At first there were remonstrations over excessive government control
and breach of civil liberties. But the government has been able to come
up with scientific backing for the validity of its policy. Back in 2009,
the importance of science and evidence-based practice had transformed
the attorney general’s office through the pioneering efforts of Laurie
Robinson, then the assistant attorney general.36 The government argued
that, just as we screen for cancer to prevent deaths, we should also
screen for violence to prevent loss of life. Critics railed against the
enormous expense of the new program, but the government ingeniously
issued bonds that were bought by private investors to help finance it. If
it works—and the evidence suggests it will—private speculators will
get a handsome return on their investment. With increasing political
debate, it was argued that the only people who really had anything to
worry about are those at high risk for committing homicide. That shut
the protestors up.

THE NATIONAL CHILD SCREENING PROGRAM

It’s now 2039, and five years after the introduction of the LOMBROSO
program. An independent analysis was conducted on the efficacy of the
government’s program. After years of gradual increases, the homicide
rate has been cut nearly 25 percent. Similar reductions have been seen
f o r rape, pedophilia, and serious crime. Government spending on
health, education, and housing have increased, given the savings on the
cost of crime that they shared with private investors. Civil libertarians
are flabbergasted by the fact that a scheme they thought would be



racially prejudicial actually resulted in a lower proportion of minorities
being detained as LPs. The jury system of the 2010s was undoubtedly
racially biased, with a black offender more likely to be convicted of the
same crime as a white offender.37 LOMBROSO, in contrast, is
scrupulously objective and data-driven, and the results have pleased
civil libertarians and minority leaders alike. After all, it was known all
along that minorities are disproportionately the victims of violence,38

and now they are disproportionately benefiting from violence
reduction.

Everyone feels discernibly safer. Oddly enough, many LPs are not
too dissatisfied with their lot. Conditions are fairly reasonable. The
food is quite good and nutritious. Those with partners have sex every
weekend but without the social obligations and hassles that go with it.
Their kids are not around to have screaming arguments with. There is
no work to produce work pressure. They have TV, movies, books, gym,
swimming, basketball, and other recreational activities. There is less
stress all around. Even the treatment is not a problem, and in fact the
therapy sessions are stimulating and provocative and something they
look forward to. Ironically, what they least like is being around people
like themselves, the other LPs. Overall, though, it isn’t all that bad—a
bit like being in a summer camp but without having to pay. Or like
resting up in the hospital but without feeling ill.

The astonishing success of the program was one of the reasons for
the reelection of the party that had initially introduced LOMBROSO.
And yet there is still a significant level of serious teenage violence,
with two separate mass killings in shopping malls in the same year
involving young teenagers. Homicide rates are also not as low as they
were in the good old days of 2013, even though they have come down.
The government and its scientific advisors sat back from the glow of
the independent review that lauded the program as a breakthrough.
They hunched around a conference table and thought it through. “It’s
never too late to prevent violence” had been the mantra of the scientific



advisors in 2034. Now, in 2039, they have a new prevention mantra
—“It’s never too early to stop the rot.” If LOMBROSO is working well
with a screening at eighteen years of age, then why not screen earlier?

In 2040, the National Child Screening Program (NCSP) is
announced. All children ten years of age are given a comprehensive
medical, psychological, social, and behavioral evaluation that
incorporates all prior school, social, and medical-record data. Anxiety
and stress in youngsters are on the rise, just as autism was at the turn of
the century, together with obesity, depression, and a host of other
medical and psychiatric conditions. The screening program is
ostensibly an evaluation of dyslexia and learning disabilities, allergies,
vision, and obesity—indeed, all physical and mental health problems
that go along with children entering puberty earlier than they used to.
What is also included in the health screening under the rubric of
“behavior problems” are “emotion-regulation problems” and “violence
potential.” After all, violence is now widely viewed as an international
public-health problem.

Prospective longitudinal studies are increasingly documenting the
biosocial package of early factors giving rise to adult crime. Together
with advanced machine-learning statistical techniques, they are doing a
decent job of predicting future crime from childhood data. Not as well
as LOMBROSO did at eighteen, because it’s harder to predict crime
from an earlier age—but with persuasive predictive power nonetheless.

Under the new NCSP, parents of some ten-year-olds are informed
that their child is a rotten apple. The NCSP determines that little
Johnny has a 48 percent chance of developing into a serious violent
offender in adulthood, and a 14 percent chance of committing
homicide. That’s the bad news.

The good news, however, is that the NCSP has developed residential
treatment programs that should be successful in cutting these odds by
more than half, to 18 percent for serious violence and 6 percent for
homicide. It does, of course, mean that Johnny will have to be taken



away for two years for intensive biosocial therapy, but after that he will
be back home.

Yes, it is true that it is not a perfect solution. There will still be a
chance that he will become an offender anyway, even if his parents do
opt for the residential treatment. And yes, the overall odds that he will
become a serious violent offender without intervention are a fraction
less than half. But there you have it—it’s your choice. What will you
decide for your little Johnny?

What would you decide if you were Johnny’s mother or father? Put
yourself in their situation. Do you want your child whisked off to an
institution for treatment and branded as a potential future offender?
What are you going to tell your relatives and friends and neighbors?
Think of the stigma. What about Johnny losing his friends? And what
bad new friends will he make in this residential program for criminals-
in-the-making that might make real a self-fulfilling prophecy?

On the other hand … are you just going to stand by and do nothing?
You know full well that Johnny has a very significant chance of ruining
not just his own life, but your life, and the lives of innocent victims.
These are lives you could save if you only act.

On balance, the majority of parents give up their children for
residential treatment. Bill and Faith Kinkel decide to put their son Kip
into treatment—it is, if nothing else, a welcome break from their
endless struggle to get him back on the rails. Yes, in the NCSP even
good parents like the Kinkels have children who are identified as
violence-prone—it’s the well-off as well as the underserved who are
affected.

In 2042 there is a controversial change to the NCSP initiative after
two eleven-year-old schoolchildren coldheartedly tortured and killed a
three-year-old child, having abducted him from a shopping mall while
his mother was distracted. The act was caught on the global CCTV
network. It turned out that both of the killers had been identified by the



NCSP the previous year as being in dire need of residential treatment,
but their respective parents had elected to decline intervention.
Analysts argued that children in the red zone likely have parents who
do not have the best interests of their children at heart. They are not
responsible parents and not good decision-makers—reasons their child
is in the red zone in the first place. NCSP officials now need to act “in
loco parentis”—to step into the parents’ shoes and make the decision.
The treatment now becomes compulsory.

Just two years later, in 2044, research analysts on the LOMBROSO
program make another recommendation to the government that results
in a further addendum to the National Child Screening Program. If a
child is in the red zone, isn’t his biological father likely a bad apple
too? What’s he up to these days? After all, like father, like son. Perhaps
he missed his LP screen when he was eighteen. His new status as the
biological parent of the offspring identified in the NCSP needs to be
factored into the equation. He is now brought into detention pending
reevaluation of his LP status; 2044 is slowly but surely sounding all too
like 1984.

THE MINORITY REPORT

It’s now 2049 and the fifteenth anniversary of the LOMBROSO
program. The nation is nine years into the NCSP. Together these
programs are undeniably making a dent in the rates of juvenile and
adult violence. They have also significantly reduced nonviolent crime.
It has unquestionably been a dicey game to play, but cost-benefit
analyses clearly document the winnings, which are invested back into
welfare programs and have gained bipartisan political support for the
program. The government is popular, but the opposition is ever present.
Fortunately, the government’s research analysts have another card up
their sleeve.

LOMBROSO and NCSP are certainly costly prevention programs
even with investment from the private sector. There could be even



greater savings. An avant-garde cadre of research analysts and
neurocriminologists propose a controversial program that is outvoted
by other advisors. But a minority report is written and submitted
alongside the majority vote for senior government officials to consider.
Following in the traditions of LOMBROSO and NCSP initiatives, the
minority report proposes to stop crime before it starts. But this time it
proposes that citizens get a license before they even have a child. After
a very long and heated debate, there is a small majority vote in favor,
and the policy becomes law.

The train of thinking in the minority report goes something like this:
Poor parenting has undeniably been linked to later violence. Genetic
studies documented not just that antisocial parents transmit their bad
genes to their children, but that the negative social experience of
having a bad parent is also a causal factor for antisocial behavior. The
issue is not to use eugenics as a final solution to crime, advocates
argue, but to create a social policy to promote positive behavior. Better
parents, better children. The minority report’s perspective focuses on
children’s rights—minors need to be protected and better treated, and
would-be parents need to be responsible. They must report in for
licensing.

Cars can be killers, and so you need a license before you can drive.
Kids can be killers too. So the logic goes that you should also have a
license before you can have a child. Just as you need to document
practical skills in driving a car and also knowledge of the right way to
drive, you also need to show theoretical and practical proficiency in
rearing a child. It’s only right for the child and society.

Civil-rights activists remonstrate loudly against the minority report,
claiming it is taking away a fundamental human right. In response, the
government adds the caveat of compulsory classes in parenting skills in
all schools. Now everyone has the potential to pass the licensing exam,
they say. No child left behind. No more excuses.

Classes are structured to be age-appropriate and to start at a



relatively early age. They teach children everything from the basics of
reproduction to prenatal nutrition, stress reduction, the early needs of a
developing baby, providing structure and support for the growing child,
negotiation skills with teenagers, what psychological problems
teenagers have, and how to help them. The broader context is on
becoming a responsible citizen, with the curriculum covering
knowledge-acquisition, social skills, decision-making, and emotion-
regulation. The examination covers practice as well as theory, just like
a driving test. What to do—and what not to do. The large majority of
children pass and get their license.

Some parents are opposed, but what wins the day is that kids actually
enjoy the one-hour Friday afternoon class far more than Monday
morning’s matrix algebra. The teenagers love to talk about sex,
intimate relationships, dealing with drugs, and peer-group pressures—
all the stuff they are going through and will have to deal with in their
own child. They enjoy the “good parent—bad kid” role-play pairings in
which one of them acts as the good parent while the other one acts—
well—at being basically themselves.

Some teenagers never knew that vigorously shaking a baby when it
cries cuts the white fibers connecting the prefrontal cortex with the
limbic system. They did not know that babies have to be fed in the
middle of the night. They never knew the long-term financial cost of
having to bring up a kid. They not only learn about how to be a better
parent, but they also learn social skills that help them manage their
current relationships with their parents, boyfriends, and girlfriends, as
well as academic skills on human development, brain development, and
behavioral control. Schoolkids like it, teachers like it, and parents
actually learn a useful thing or two from their kids about parenting that
they did not know. The kids themselves are actually becoming more
manageable and understanding of their parents’ position. It is an all-
around winner.

Yet the licensing program still has significant opposition from



human-rights advocates. Civil liberty advocates remonstrate that the
government is taking away the right to have children and essentially
criminalizing pregnancy. The government’s retort is that any woman
can become pregnant—she just has to pass the licensing exam before
she gives birth.39 To make it enforceable, there have to be sanctions for
illegal parenting—just as there are sanctions for dangerous driving. If
she is unlicensed, a mother caught with a baby has her child taken away
into a foster home but is also offered a crash course on parenting and
the opportunity to take the examination. If she passes, her baby will be
returned—although there are inevitably yearly follow-ups on her
parental skills, given her documented lack of responsibility and law-
breaking behavior. DNA banks also allow the biological fathers to be
tracked and sanctioned if they are not licensed.

Opponents argue vociferously that the program is inherently eugenic,
as those with learning disabilities are less able to pass the examination.
The government has countered by arguing that only a small minority
will fail, and, as in a driving test, they will be given a second chance.
They can learn the skills if they really want to. There is also a
surprising number of more privileged kids who in pilot testing showed
themselves to be pretty clueless at parenting—it isn’t just the poor kids
who have problems. In fact, quite a number of underprivileged kids
have done very well on the exam—because they have already taken on
the role of parenting their younger siblings. They know all the ropes of
parenting already.

Despite strident debate, the majority of the public feels on balance
that there is something inherently sensible in the government’s plan.
Most people recognize that parents are not perfect and laud efforts to
reduce child abuse, improve parenting skills, and prevent future
violence. The school authorities are surprisingly oppositional. It turns
out that they want as much class time as possible for traditional
academic subjects because school evaluations are based on that. The
government puts paid to that objection by mandating school evaluation



based partly on grades in parenting—and school authorities are then
suddenly in strong support. In 2050 the Parental License Act is passed.

In the first few years, parenting skills go up and unwanted
pregnancies go down. Juvenile delinquency declines too, as adolescents
achieve a greater sense of responsibility, empathy, and agency
alongside slightly improved relationships with their parents. There are
long-term reductions in child abuse and later adult violence as
teenagers grow up to be more responsible parents. The result is a new
generation of children more cared for and loved by their parents. It is a
winner with the public, and the government continues to win its war on
violence—and its battle with the opinion polls.

Let’s now step back from Big Brother and the impending glare—or
glitter—of these hypothetical programs. Consider two quite different
questions on the three future programs I have outlined. Could they
happen? Should they happen? The practical, and the philosophical.

THE PRACTICAL—COULD THIS HAPPEN?

LOMBROSO could certainly come about in practice in twenty years, or
something quite like it. Let’s face it, elements are already in place right
now. The prison at Guantánamo Bay is just one example of how
indefinite detention is being used by countries throughout the world in
the name of national security. Indefinite imprisonment for dangerous
criminal offenders—or “preventive detention,” as it is neatly packaged
—is common in many countries.

You also know that all it takes is one tinderbox crime to set off a new
law to protect society. That happened with Megan’s Law, which
required the public registration of sex offenders after the rape and
murder of seven-year-old Megan Kanka in 1994 by a man with prior
convictions for sexual assaults against young girls.40 It also happened
with Sarah’s Law, in England, after the murder of eight-year-old Sarah
Payne in 2000 by a sex offender named Roy Whiting. As we learned



earlier, physical castration is offered right now in Germany and some
other countries as a treatment option for sex offenders—we don’t have
to wait two decades for that to happen.

Society over the years is also becoming more controlling, with
enhanced safety and security at all levels. I can check the Megan’s Law
Web site for where I live with my wife and two boys, and I can see
pictures of all the convicted sex offenders living near me, together with
their addresses and what their offenses were. There are sixty-nine in my
zip code right now.

On the other side of the fence there are ever-stricter safety and
security measures in place. My boy Andrew asked me to bring him a
potato gun back from England, as I had told him I had one when I was a
kid. But now I find out that they are not sold anymore for health and
safety reasons. My sister Sally, in Darlington, tells me she needed an
Enhanced Criminal Records Bureau check so she could monitor
children’s examinations at the school near her—a check on whether she
has any registrations for offenses under the Protection of Children Act.
You just never know what my sister could get up to with kids—
although I’ve checked her convictions certificate and she seems clean.
Kids cannot play conkers anymore at school for safety reasons.41 Are
we too concerned about children’s safety? Are we wrapping them in
plastic bubbles and not allowing them normal life experiences where
they can grow? Or are we not being safe enough? In any event, society
is certainly becoming more controlling over time—and that control can
be subtly extended.

We also know all too well the political “something must be done”
brigade. They never hesitate to introduce new laws supposedly to solve
society’s problems and win power. Just look at what happened in
relatively liberal societies like the United Kingdom in recent years.
Tony Blair in 1997 won a landslide victory for the center-left Labour
Party with his mantra to be “tough on crime and tough on the causes of
crime.” In 2003, Blair’s party launched the Criminal Justice Act, which



set in motion Imprisonment for Public Protection—the IPP program.
Under the act, judges can sentence offenders to life in prison even
though the crime they committed would not normally receive a life
sentence. If they have previously committed one of a list of 153
offenses, and if they have currently committed a “serious” offense on
that list, and if the judge feels they might commit another serious
offense in the future, they will get life.42 In fact, the judge is legally
compelled to give a life sentence if an offender meets these criteria.43

Judges are also required to say what sentence they would have given if
they had not viewed the offender as potentially dangerous. In about a
third of cases the sentence they would have received, the “tariff”
sentence, is only two years in prison—and yet the offender will now get
life unless a parole board decides to release him.

Crimes on the list are quite interesting. They range from “serious”
offenses such as taking an indecent photograph of a child to attempting
to procure a girl under the age of twenty-one.44 It covers quite a lot of
ground. Prisons swelled, and 5,828 had been given the IPP life sentence
by 2010. Even though about 2,500 of them had served their tariff
sentence, only ninety-four—or 4 percent—were released. Even then, of
this tiny number of released offenders, a quarter were dragged back
into prison after initial release.45 They had served their time and yet are
locked up for life.

Will we lock up offenders in the future longer than their “just
deserts” if we feel there is a chance they might commit another violent
or sexual offense? Of course we will—we do it now! Did the public
kick up a fuss with IPP? No, they didn’t! If you think the legislation
that launches LOMBROSO in 2034 is a tad hasty and not all that well
thought out, bear in mind that IPP has been lauded as “one of the least
carefully planned and implemented pieces of legislation in the history
of British sentencing.”46 More bungled legislation can follow even
sooner than 2034.

My socialist country went one better than IPP. In 2000, magicians in



the government conjured up from nowhere the label of “dangerous and
severe personality disorder”—in the face of overwhelming opposition
from psychiatrists.47 Under this new legislation, the police have the
power to whisk potentially dangerous people off the streets and into
holding institutions for further assessment and treatment—even if they
have committed no crime. More commonly prisoners who have served
out their sentences can be detained further “for the public good.” The
practice is still ongoing, with the British government contemplating
increasing and diversifying its operations.48

Forensic psychiatrists in both the United Kingdom and the United
States, meanwhile, are remonstrating strongly against the increasing
pressure to use forensic psychiatry to protect the public.49 Yet the
public doesn’t seem to mind, and my family in England did not even
know about the existence of these programs when I asked them. The
essence of the LOMBROSO program has been essentially alive and
well for years in countries like England, which has far less of a
retributivist stance than the United States, China, or Singapore, all of
which impose the death penalty. Yet, paradoxically, it was not tough
enough for judicial officials, with the Lord Chief Justice complaining
in 2004 that Tony Blair had not been tough enough on the causes of
crime.50 Blair slipped up—he really should have launched the
LOMBROSO program if he had wanted to stay in power.

Using neuroscience to aid risk assessment has its advocates in the
most foremost intellectual circles. The Royal Society in the United
Kingdom commissioned leading academics to examine whether
neuroscience technologies now or in the future could help law courts
decide the fates of offenders. The ensuing report was appropriately
cautious, yet at the same time suggested that neurobiological markers
might indeed be shown to be useful, in conjunction with other risk
factors, to identify risk for violence when making decisions about
probation or parole.51 It further suggested that neuroscience may be
used more widely in the future to decide which potentially dangerous



offenders should be detained to protect society. Let’s reflect on this. If
the scientific potential is being envisioned in 2011, it’s not entirely
unreasonable to imagine the field moving futher, albeit precariously, in
that future direction.

What about the National Child Screening Program? Could that
nefarious venture come about? Let’s look back to Kip Kinkel. Just after
his killings, in June 1998, President Clinton toured the school corridors
and cafeteria at Thurston High, where Kip had gunned down his
classmates. It was not too dissimilar to President Obama’s visit to
Newtown after the Sandy Hook Elementary School tragedy. He met
with the surviving victims and gave them more than presidential
comfort. Clinton instructed the attorney general to generate a new
school guide entitled “Early Warning, Timely Response” that would
help keep kids out of harm’s way. Scientists and practitioners got in on
the act too, with the American Psychiatric Association announcing “22
warning signs” of dangerous kids.52 Do you see some of these same
signs in your own child or younger sibling? Things like:

•  angry outbursts

•  depression

•  social withdrawal and isolation

•  peer rejection

•  fascination with guns

•  poor school performance

•  lack of interest in school

Kip had them all—and a lot more besides, including cruelty to
animals, attention deficit, and recorded juvenile delinquency.53 There
is almost always a reasoned sociopolitical response to national
tragedies, and such tragedies will continue to cultivate new policies out
of current-day events. The Minnesota Department of Health, in
conjunction with the Minnesota Department of Education, has a brief



and simple screening program to identify not just health problems in
children, but also social and emotional problems like emotion
regulation difficulties.54 Instead of starting at ten years it starts very
early, screening children aged zero to six years. It’s an excellent
program, there are many like it, and neither I nor anyone else is
complaining. Yet can we not see this and other screening programs like
it creeping further along as violence is already viewed as a public-
health problem by the World Health Organization55 and the Centers for
Disease Control and Prevention?56

Is it too much of a stretch of the imagination to conceive that private
investors would actually foot the bill for a LOMBROSO program, as I
suggested? Not if they are already doing it. Tracy Palandjian is the
charismatic chief executive officer of Social Finance, a nonprofit
organization that is drawing in investment capital to finance social
benefits like stopping crime. In 2010, Social Finance57 launched the
first Social Impact Bond, aimed at preventing male prisoners from re-
offending upon their release in Peterborough, England. If it reduces re-
offending by more than 7.5 percent, the financial savings get returned
to investors. So far, savings range from 2.5 percent to 13 percent.58

President Obama in 2012 slated $100 million for Social Impact Bonds,
and Boston is currently the first to show interest in helping juvenile
offenders successfully transition into productive lives.59 If the capital-
cost side of crime-prevention programs is being handled by the private
sector right now, why not in twenty years’ time for the LOMBROSO
prevention program?

As for parental licensing, this has been debated in both the popular
press60 and the academic press61 for some years. Articles point out that
poor parenting is a well-replicated risk factor for adult violence.
Indeed, some governments have already acted to do something about it.
In May 2012, Prime Minister David Cameron, leader of the
Conservative-Liberal coalition party in the United Kingdom,
committed over $5 million for a state Web site to advise parents on



how to raise their children. Cameron argued:

It’s ludicrous that we should expect people to train for hours to
drive a car or use a computer but, when it comes to looking after a
baby, we tell people to just get on with it.… We’ve all been there
in the middle of the night, your child won’t stop crying, and you
don’t know what to do.62

How long will it be before the state tells us what to do by initiating
compulsory parenting classes in school, arguing that some parents
don’t know that shaking their crying baby at night causes brain damage
now and violence later, and that it is “ludicrous” to allow an unlicensed
adult to be a responsible parent? We may not be there yet, but today’s
daydream can easily become tomorrow’s nightmare.

Other forces that can lead to these future programs include our sense
of retribution and the power of politics. As I argued when discussing
the evolutionary basis to violence, the retributivist stance is ingrained
in every one of us, part of our evolutionary heritage to deter the cheats.
It’s not going to fade away too easily, and it is particularly alive and
well in the United States and other countries with the death penalty, as
well as inside me.

We saw with Kip Kinkel how retribution trumped rehabilitation.
Consider the four legal philosophies that justify punishment:
deterrence, incapacitation, rehabilitation, and retribution. We can also
add a fifth—reelection. In the future, when do-gooder efforts to stop
the rot have failed, society certainly may wonder whether it’s time to
get to the heart of the matter, protect ourselves and our children, and
halt the moral decay with a tough political party willing to get going
when the going gets tough. It’s a new landscape not far from the Queen
of Hearts’ “off with their heads” call for law and order in Alice’s
Adventures in Wonderland.

Politicians will continue to overreact to isolated tragic events in
order to quell the public outcry and try to solve society’s problems.



With more water under the bridge, scientific advances in knowledge,
and a much broader, multidisciplinary perspective to crime causation
that incorporates neurocriminology, the ability to predict—and
preemptively act—will, I believe, become more probable, not just
possible. These things can happen. You can debate that particular
conclusion later, but right now let’s move to a more poignant point—do
you want programs like LOMBROSO?

THE NEUROETHICS OF NEUROCRIMINOLOGY: SHOULD THIS HAPPEN?

That’s a question for all of us to consider. It sends shivers down my
spine to think I could be convicted without committing a crime. It
would send shivers down your spine too if you had a brain scan like
mine that looks like a serial killer’s, together with low resting heart
rate, birth complications, minor physical anomalies, early vitamin B
deficiency, and a past that included bootlegging and gambling by the
age of eleven. But let’s hear all sides on the neuroethical issues
surrounding neurocriminological research, and where we may or may
not be taken to in the future. Neuroethics is a new subdiscipline of
bioethics championed by my colleague Martha Farah at the University
of Pennsylvania. It concerns ethical issues surrounding the brain and
mind and the ways neuroscience affects society for better or for
worse.63 Let’s take a look at the three futuristic programs highlighted
above in the worldview of neuroethics and our broader attempt to
understand humanity.

Of course there are civil-liberties issues in detaining people before
they have committed a crime. But as I alluded to earlier, are there not
civil-liberty issues involved in not doing anything when you know
someone has a 79 percent chance of committing a serious violent act—
and you can do something to stop that happening? Yes, some people
will be detained who may not pose a risk—yet the harsh reality of daily
life is that we have to balance risks with benefits.

Think back to the case of the young graduate Peyton Tuthill, whose



life was snuffed out by the cancer of violence, in the person of Donta
Page, just as a different kind of cancer snuffed out my sister Roma’s
life. Recall that Donta Page had been out of prison for just four months,
and while he had been sentenced to twenty years for robbery, he was
released after serving just four years. What if I had been asked to assess
him before he was prematurely released? I would have said exactly
what I said in court when defending him. All the biosocial boxes were
checked. He was a walking time bomb waiting to explode. He was at
heightened risk for committing violence for reasons beyond his control.
It wasn’t exactly destiny, but he was much more likely to be
impulsively violent than not. Even if he had not previously been
convicted of robbery, my conclusion would have been broadly the
same.

That was back in the 1990s. In 2034 we will be even better placed not
just to identify such individuals before they act, but to help them. In the
same way that I wish Roma could have benefited from a cure for her
deadly cancer that didn’t exist at the time, I wish Donta Page could
have been in a future LOMBROSO program and been treated at all
levels, including with innovative drugs that would have blocked the bad
chemistry that in part creates violence. If we could just have vaulted
Donta ahead in time into the far more sophisticated risk-assessment
mechanism of the LOMBROSO program of 2034, we would identify
him as an LP-H or an LP-S, or both, by age eighteen.

Frankly, his fate under the LOMBROSO regime would be better than
it is now. Should we not have some feeling for offenders as well as
their victims? He would have had some chance of release and of living
out his life in humane conditions. Right now he is resigned to living in
a hellhole for the rest of his life. More important, young Peyton Tuthill
would be alive and well today, enriching the lives of others. We can
stand in the way of future progress because of our ethical fear of the
frightful risks, yet let us not forget that in doing so there are benefits
that will surely be lost, including lives that could have been saved. At



what cost civil liberties?

On the early identification of potentially dangerous children there is
no question that there are important neuroethical issues that have to be
recognized. At the same time, both the public and scientists alike have
an honest and growing interest in what to make of the anatomy of
violence. The issues are perhaps best summed up by Philipp Sterzer, a
neuroscientist and researcher of psychopathic behavior from the
Department of Psychiatry in Berlin, who wrote an editorial on Yu
Gao’s identification of poor fear conditioning at age three as a putative
biomarker for crime at age twenty-three. His critical evaluation,
entitled “Born to Be Criminal? What to Make of Early Biological Risk
Factors for Criminal Behavior” ended with the following summary
paragraph:

If not handled with great caution, neurobiological markers can
easily be misused to stigmatize individuals who are perceived as a
potential threat to society. With the increasing availability of data
that help us prevent, diagnose, and treat antisocial behavior early
in life, we also need a public debate on how to use this information
and, even more important, how to avoid its misuse.
Neurobiological research offers a great chance to further our
understanding of antisocial and criminal behavior. This
understanding should be used to benefit those children who are at
greatest risk for a criminal career and to design interventions that
are tailored to their needs.64

We certainly have more data available to us than in past generations,
and that will only increase. What to do with it does require due caution,
protection against misuse, and minimization of risks. Yet the potential
benefits exist, and there should be discussion about them. Jonathan
Kellerman had the courage in 1999 in the wake of the Jonesboro middle
school shooting to voice his views on the issue. He argued that we
already know the warning signs of troubled children, we should take
them very seriously, and preventive custody with appropriate treatment



is a solution worth implementing for a small minority.65 Just as Philipp
Sterzer argued, we should use new knowledge to benefit children who
need help, and create new individualized interventions for them.
Leading scientists have been arguing for some years that the U.S.
government should save children from a life of crime by establishing a
national program of risk-focused prevention—identifying those at risk
and intervening early.66 But should we? If we go out too far, do we run
the risk of falling through thin ice? How do we know that the bad old
days of eugenics are really over?

On parental licensing, is it really a moral right to have a child or not?
Should it instead be considered a privilege that needs to be earned?
Even today we take away parental rights. Parents who lack the capacity
for care and nurturing, and instead hurt their child, lose their paternal
rights—just as we saw in chapter 5 in the case of the Russian-roulette
boy. Their child is taken away from them into care. It’s not too far a
leap to go one step further by conducting preventive intervention to
preclude harm to the child occurring in the first place.

In a future where every individual is assessed not just on his or her
parental capacity but on his or her risk quotient for child abuse, would
such preventive intervention not be in the best interests of both parent
and child? We adults have our human rights, but what about the rights
of the child—whether they are born or not? Do today’s children at least
have a right to minimal standards of care and upbringing? Do you
really wish to deny to Donta Page, Henry Lucas, Carlton Gary, and
many other killers who suffered horribly at the hands of their abhorrent
parents the right to an upbringing that is not a total affront to human
dignity? Even if you could have just ensured that these killers had been
treated slightly worse than your average pet dog when they were
growing up, you would very likely have prevented many homicides. Is
that too much to ask for the care of an innocent young baby—as these
killers once were?

Is being a parent any less responsible an activity than being a doctor?



Would you go to a doctor if she was not licensed to practice? Parenting
a child is not so very different from a therapist caring for a client. If
anything, parenting requires much more responsibility. Parents need to
care for their children far more than do licensed therapists. We are very
ready to protect our own turf—so why don’t we protect the next
generation of people like us? No one has the capacity to harm a child
more than its parent, and, indeed, 80 percent of all child abuse is
perpetrated by parents.67 We protect ourselves from inept therapists by
requiring a license for them to practice—why not protect future
children from inept parents?

You may reasonably remonstrate against licensing. I did when I first
encountered the idea. It just did not feel right to me for reasons I could
not entirely put my finger on. My reaction was typically the System 1
thinking elucidated by the Nobel Prize winner Daniel Kahneman—
emotional, fast, and intuitive.68 It was a gut reaction. Licensing just
smacked of the sneering superiority of the privileged classes. I thought,
Surely we all have a right to reproduce?

Perhaps you think and feel the same way I did. If you had that same
negative feeling that a parental license is just not right, let’s try to get a
better handle on our reaction. Is it because we feel that everyone knows
how to be a parent? Animals get on with it pretty well, don’t they?
Surely we are better than animals? Yet consider adoption. Not everyone
is automatically assumed to be a good enough parent to look after a
child. Potential parents are scrutinized very carefully by the state on
background and financial circumstances to ensure that the child will
enter a loving and stable home. Because of that competency screening,
the rate of child abuse in adoptive homes has been argued to be less
than half of that for children reared by their natural biological
parents.69 We ensure standards for unwanted children—so why not
apply such screening to us all to help every child in society and cut
child abuse?

Legal and spiritual perspectives may help to partly explain our



negative reaction to parental licensing. English common law has
historically treated children as their father’s property. That proprietary
right of parents to possess their child as chattel stills holds a
subconscious sway today in the most educated sectors of society. The
God-given right to procreate certainly lies at the heart of many peoples’
objections to parental licensing—but is it a good ethical reason to
reject the idea?70

What is ultimately the most potent force fueling that undefined
feeling against curtailing parental rights? I think the answer lies in
evolutionary forces, a powerful drive built into us to reproduce at all
costs. We’ve discussed how we are essentially gene machines whose
primary mission is to reproduce and be represented in the next gene
pool. Without that powerful drive, we would not be here right now to
debate this ethical issue. So I sense evolution instills in us the feeling
that licensing is wrong, motivating us to invoke counterarguments,
whether they hold water or not. Arguments like the one saying that
parental licensing is a subtle form of eugenics to create a master race,
or that it may discriminate against some sectors of society, or that
being a parent is a natural, God-given right that should not be taken
away. Are these arguments merely a specious by-product of the genetic,
instinctive need to reproduce? Are we capable of rising above our
genetic heritage and our instinctive “feeling” that parenting is a right—
while licensing is wrong? Or are we destined to remain the instinctive
animals that we are?

Perhaps we have become numb to child abuse. Wretched parenting is
rampantly common. I was visiting my family in Darlington and
discussing parental licensing with my sister and brother-in-law over a
cup of tea—a split vote there—and they showed me an article in their
daily newspaper. An eleven-year-old boy from Blackpool was forced by
his parents to live in a filthy, windowless outhouse, a coal bunker with
a concrete floor. With no heat and very little light, he was locked up in
this barren room every night with a potty-chair for a toilet. His parents



bullied him and half-starved him.

Why did they force him to live for a year in the bunker? They told
the police that it was punishment for taking some food from the
refrigerator. The gross ill-treatment only came to light after his school
became concerned that he was constantly hungry, leading social
workers to visit the home and discover the conditions. Doctors found
him to be stunted due to malnutrition. It was reported at court that he
was traumatized and psychologically damaged by the experience, with
the judge calling the bunker “akin to a prison cell from a third-world
country.”71 His parents were jailed for two years. And yes, you’ve
guessed it from our evolutionary perspective in chapter 1, the “father”
was the stepfather.

Of course this story is barely considered newsworthy—it was buried
on this page of the paper. After all, child abuse happens so often, it’s
just not news. So what’s more important? The front page was devoted
to David Cameron stuffing a meat pie into his mouth and society’s sigh
of relief that a new tax on the Cornish pastie was withdrawn. Like the
parents of the Blackpool boy, we appear to care more about how much
food we can shove into our own mouths than what a child can
minimally eat to stay alive. We adults count, our children are chattel,
and we do with them what we will behind closed doors and in
underground bunkers. We care more about the cost of a pie, which is
why if LOMBROSO saves society substantial money it really will take
root.

One of the most difficult neuroethical challenges that
neurocriminology will give rise to in the future is undoubtedly the
sensitive balance between protecting society and protecting our civil
rights. The futuristic National Child Screening Program that I described
is based on a docudrama I took part in for the BBC in December 2004
in the United Kingdom, a documentary about what we know and don’t
know about the biology of violence, interlaced with a fictional drama
about how an NCSP could go horribly wrong in the future. Immediately



after the screening I took part in a studio debate with Jeremy Paxman, a
forceful, assertive, witty, and very astute TV interviewer known for his
incisive and unyielding questioning of politicians. It also featured
Shami Chakrabarti, a very intelligent and likeable civil-liberties leader
in England. We chatted together before we went on the air, and I was
very impressed with her sincerity and thoughtfulness.72 During our
debate Paxman put a provocative question to Chakrabarti that
highlights the tension between violence prediction to protect society
and the violation of human rights:

PAXMAN: If science could predict with 100 percent certainty who
was going to commit a violent crime, would it be legitimate to act
before they commit that crime?

CHAKRABARTI: I would have to say that in a liberal society of human
beings, and not animals, my answer to your question would be
“No.”

PAXMAN: So someone would have been potentially killed by this
person despite the fact that that life could have been saved. Even if
science can do it 100 percent, you still say it would be wrong?

CHAKRABARTI: We also have to look at the kind of society that we
live in, and even while the risk-free society, drama and illusion
that it may be, is touted by popular politicians … there is a huge
cost to our way of life and to the kind of liberal democracy that I
say we want to live in.73

Shami had understandable difficulty with that particular question,
which challenged the civil-libertarian perspective. It seems that in the
name of a liberal democracy and human rights, we would wave good-
bye to a life we could have saved, even in the face of perfect prediction,
as in the movie Minority Report. It is always a question of balance in
weighing protection and civil liberty, never a question of absolutes. In
striking out for liberal democracy we must also look down at the blood
we have on our hands—the blood of innocent lives that could have been



saved had we only chosen to act. Would you really agree with Shami
Chakrabarti?

Let me attempt to defend Chakrabarti’s point of view. Once we begin
to slip on our democratic principles, we can end up on a scrap heap of
human-rights violations. Before we vote, politicians tempt us with the
illusion of the risk-free society that we say we want. But isn’t that just
a charlatan’s call echoing in an immoral wilderness? Is it not a mirage,
a future that we dearly want to see, but will never have unless a huge
price is paid, the price of gross injustice to the innocent who are
wrongly accused?

I think some of you may disagree with Chakrabarti’s perspective.
You may conclude that in the face of perfect prediction, perilous
though the ethics may be, we must act. Yet if even one human right is
violated, can we in good conscience live with that policy? That is
Chakrabarti’s provocative point. Is that moral sense the reason in a
previous chapter you would not push the corpulent man off the
footbridge to stop a runaway trolley from killing five railway workers?
You object to the principle of utilitarian moral decision-making—the
greater good of the greater number. Well, let’s push the envelope on
that issue one nudge further.

Consider Adolf Hitler.74 Hitler, as we discussed, was by anyone’s
standards a flawed character—but he was also a human being and he
had the right to live. Yet would you or Chakrabarti not have killed
Hitler in 1933 to save the lives of 6 million Jews and 60 million
German, British, Russian, American, and other international civilians
and soldiers?

Imagine yourself standing beside Hitler on March 23, 1933, in the
Kroll Opera House in Berlin. He is giving his speech just before the
Enabling Act, the law that would make him a dictator with absolute
power. He talks about the “decision to carry out the political and moral
cleansing of our public life.”75 You have a gun in your pocket. You can
predict the future and you know for certain you will save 66 million



lives if you put the gun to the back of his head near his right ear—as
Kip did with his father—and shoot him. No harm would come to you,
and the world would be a better place. Would you kill Hitler?

Think it through. Sixty-six million lives and countless suffering to
many millions more. Dreadful though the dilemma may be, I think that
is the particular trigger I would be prepared to pull. Is doing that really
living like an animal rather than a civilized human being? Is there not a
huge cost to pay in not taking this particular life, even if it comes with
the huge moral cost of murder?

And yet once we take that step, where will this journey lead us? Let
me walk you through the valley of darkness and into the barren desert
of just deserts. The question comes down to where exactly in the
shifting sands of sensible reasoning you are willing to judiciously draw
the line that delineates the protection of society on one side and the
invasion of civil liberties on the other. The overall risks weighed
against the overall benefits. The difference between right and wrong—
between life and death. Between acceptance of the neurocriminological
knowledge we are rapidly gaining—and the social concerns we all have
over equity, ethics, and liberty.

Where exactly on that sliding scale of violence prediction will you
be prepared to act? There will never be perfect prediction, not the 100
percent in Paxman’s scenario. But what if it was 90 percent? Or 80
percent? Would you enact LOMBROSO, or something like it, at 79
percent? I know that we are all going to draw different lines. Can we
agree on a consensus—the average of all the lines we have drawn?

You may be unwilling to draw any line. You may feel as ethically
outraged as Shami Chakrabarti was about where neurobiological
research on violence may be taking us. But if the idea of programs like
LOMBROSO and NCSP give you pause, consider this: they at least
give offenders a chance for deliverance. Criminals would not be
stripped of the basic human rights that we deny them today. Under
lombroso they could vote, whereas those with criminal convictions



cannot vote in the United States and many other countries. They would
have conjugal visits. Most prisoners today do not.

Do you realize that we currently practice passive eugenics on our
prisoners in forty-four out of the fifty United States? Male prisoners
are not allowed to send their sperm out. Female prisoners are not
allowed to send their eggs out or receive sperm. If you are serving life
without the possibility of parole, your genes will not reproduce. You
are a loser in the evolutionary game of reproduction. That line was
drawn in the judicial sand long ago.

This glaring fact is extraordinarily hush-hush. Have you ever thought
about it yourself? When I raised this issue with some of my
criminology colleagues, their response was that it had not crossed their
minds. When I spoke to over 200 correctional staff in Trenton, New
Jersey, in 2009, they admitted they had never thought about it. When I
have raised this issue on several occasions in academic talks and
lectures, it is followed by universal silence.

There is irony here. Genetic researchers in the 1990s were accused of
fostering a eugenic “final solution” to stopping crime. That accusation
was demonstrably false. But let’s be sure about one thing: our current
policy of what I call “passive eugenics” on criminals did not emerge
from genetic or biological research. It was a direct product of social
policy. Although some well-intentioned people believe that genetic
research on crime should be stopped because it could lead to eugenics,
there has been no similar call to halt social-science or public-policy
research on crime. And yet through such policy we are effectively
reducing the genetic fitness of the most serious offenders and limiting
their genetic material in future gene pools.

Social scientists may have decried Lombroso’s nineteenth-century
thinking in branding criminals as evolutionary throwbacks, but in many
ways our current thinking and our passive-eugenics policy are still
stuck in the nineteenth century. Prisoners are today viewed as little
more than Lombrosian subhuman savages who are not fit to reproduce.



We practice passive eugenics, don’t we? They shoot horses, don’t they?

Consider the counterpoint. Losing the right to have children is just
part and parcel of committing crime. Prisoners lose their freedom.
They lose their right to vote. So why not the right to give life,
especially for those who have taken life already? Retribution and
deterrence are the rules of the legal game we play with prisoners, and
disenfranchisement and passive eugenics are most regrettably the costs
that those dealt losing hands in life simply have to pay. And yet … I
was always brought up to believe that eugenics was a bad thing.

CONCLUDING COMMENTS—ENDING UP AN OSTRICH

Kip Kinkel can’t have kids. Not with 111 years in prison without the
possibility of parole. It’s ironic that the logic of neurocriminology asks
us to cut offenders like Kip some slack, to assist in their defense, not to
punish them so harshly because reasons beyond their control
constrained their free will. It’s ironic because biological researchers on
crime have in the past been accused of having the worst intentions for
criminal offenders. Have we gone wrong somewhere, and do we need to
change our perspective? If we compare some salutary events from the
recent past with where we stand today, I think a shift has already
occurred in our thinking. We are on the cusp of crossing into new
territory.

Wouter Buikhuisen was a criminologist at Leiden University in the
Netherlands in the 1970s and ’80s who believed that there was a
psychophysiological basis to crime. That perspective resulted in his
being hounded like a wild animal and torn to pieces in the Dutch
popular press.76 His position was debated in parliament, and he
ultimately had to resign his position as chair of the criminology
department at Leiden in 1988. It was intolerable at that time to think of
crime and criminality being anything other than a social construction
caused exclusively by social forces. As a young scholar, I visited
Wouter at Leiden in 1987. We had met the previous year in Italy—he



wanted to bring me on board in a faculty position at Leiden. Instead I
went to Los Angeles, where I hoped the academic atmosphere would be
more liberal. But was it?

In 1994 I presented my research findings from Denmark at the
annual meeting in San Francisco of the American Association for the
Advancement of Science. I showed that a combination of birth
complications interacted with early maternal rejection in predisposing
babies to be violent offenders eighteen years later.77 An article in
Science in March that year published a figure illustrating my main
findings under the headline war of words continues in violence
research.78 It reported my own hope that this new biosocial research
could lead to “feasible, practical, and benign ways” of preventing
violence. Nevertheless, as Science reported, it was subjected to “a
unified and outspoken assault” by other scientists at the meeting, who
characterized my findings as “racist and ideologically motivated.”79

My sample was all white, so targeting minorities was not the issue.
Instead, the findings suggested that biology worked in concert with
social influences—and that was intolerable. Twelve years earlier, in
1982, I had to take a chapter on biosocial influences out of my thesis at
the insistence of the external examiner in order to obtain my PhD—
even though I had published that work two years earlier in a scientific
peer-reviewed journal.80

Twenty years has seen an enormous change in the political landscape
of an anatomy of violence. Back in 1994, suggesting an interaction
between biological and social factors in predisposing individuals to
violence was anathema. Today it is totally passé. Of course such
biosocial interactions occur, what’s all the fuss about? In the
Netherlands, Wouter Buikhuisen has now been exonerated and given an
apology for his persecution,81 and in my experience the Netherlands
today has more interest in neurocriminology than any country outside
of North America.

Yet the very beginning sentence of that article in Science on violence



still rings like a gunshot in my ears:

There are few certainties in life, but here’s one: The uproar
surrounding attempts to find biological causes for social problems
will continue.82

Will the emerging science of neurocriminology and the double-
edged sword that it wields continue to remain bogged down in a
minefield of unproductive diatribes? One of the continuing problems is
that this research field borders on the politically incorrect. The left
doesn’t like it, and the right doesn’t like it either. Liberals and center-
left parties fear that the research will be used to stigmatize individuals
and take attention away from social problems, the true causes of crime.
Conservatives and the center-right are concerned that it will be used to
let offenders off the hook and take away responsibility and retribution.
There is no question that neurocriminology is a difficult terrain to
tread, and some would wish it did not exist at all. Are we certain that
the uproar will continue—or is the tide turning?

Critics will further contend that neurocriminology raises the
ominous specter of violence being reducible to a physical neural cause,
the erosion of the concepts of individual accountability and free will,
an abandonment of social injustice as an explanation of crime, and the
consequent derailment of social intervention programs for underserved
populations. Attacking the law’s freedom-of-will assumption with a
deterministic-sounding neurobiological excuse could lead to a “throw
away the key” solution because we feel biology cannot be changed.
Would it be the start of a slippery slope toward the dissolution of
responsibility, an increase in unbridled violent offending, and the
implosion of civilization, as Shami Chakrabarti feared?

That ever-feared slippery slope. It’s a common refrain surrounding
the moral implications of my work. If we take these steps, what
quagmire do they slide us into? Far too often the slippery slope
argument is presented at the end of a discussion. Well, there’s a
slippery slope, so let’s play it safe and tread no further.  That’s a cop-



out, and when it comes to the active suppression of new knowledge or
the ignorance of silence, it generally stems from the desire of certain
groups to maintain the status quo. It turns out that most slopes aren’t so
slippery after all if we care to confront our fears and cautiously weigh
the risks and benefits of action. There is firm ground underfoot and
ample opportunities up and down that slope to choose where we stand
—if we have the courage to do so.

Neurocriminology is now providing the foundations upon which to
not just dissect the future Hannibal Lecters and Donta Pages, but to
potentially prevent their very occurrence in the first place—if we act
early. In the wake of the Newtown shootings, many officials and
citizens were quick to point not only to guns as the culprit but to our
general lack of mental health services. Can we do more for those all too
often underserved children like Donta Page and prevent future
disasters? After all, what’s so heinous about investing resources in
better pre- and postnatal nutrition and care for the underserved, better
elementary school nutrition, reducing lead exposure, implementing
education on parenting skills, and identifying children with serious
behavior problems for benign interventions? Investing resources—
costly though it may be—in the next generation of adolescents at risk
for violence is not just a place on that slope where I am prepared to
stand, but it’s where I hope you’ll stand with me.

Most positive societal advances somehow involve a so-called
slippery slope. Can we not find ways to collectively and humanely
move forward to reduce violence? Neurocriminology and a more
profound understanding of the early biological causes of violence can
help us take a more empathic, understanding, and merciful approach
not just to the victims of violence but also to the prisoners themselves.
In that process, would not the standing of all of us in an allegedly
civilized society be raised?

As I sit writing here in a room in Churchill College, Cambridge,
reflecting on our outlook on prisoners, my mind inevitably turns to



Winston Churchill, who himself had been a prisoner during the Boer
War. More than a hundred years ago, Churchill, as home secretary,
stood up in the House of Commons and gave his perspective on how we
should treat criminals:

The mood and temper of the public in regard to the treatment of
crime and criminals is one of the most unfailing tests of the
civilization of any country. A calm and dispassionate recognition
of the rights of the accused against the state, and even those of
convicted criminals against the state, a constant heart-searching by
all charged with the duty of punishment, a desire and eagerness to
rehabilitate in the world of industry all those who have paid their
dues in the hard coinage of punishment, tireless efforts towards
the discovery of curative and regenerating processes, and an
unfaltering faith that there is a treasure, if you can only find it, in
the heart of every man—these are the symbols which in the
treatment of crime and criminals mark and measure the stored-up
strength of a nation and are the sign and proof of the living virtue
in it.83

That was more than a century ago, and yet today how calm and
dispassionate have the most civilized countries in the world become on
this issue? Are we tirelessly pursuing curative and regenerative
processes for the cancer of crime? Do we genuinely desire
rehabilitation? Or does our mood and temper move us in anger to the
costly coinage of retribution that we saw served out to Kip Kinkel, and
societal protection above all cost? How would Churchill view us today
if he could see where we currently stand in our treatment of prisoners?

We look back 200 years and are aghast at an age when mentally ill
patients were kept locked in fetters and chains, and treated little better
than animals because of their unacceptable behavior. In a society that
was in its time at the pinnacle of world knowledge, such treatment of
patients seemed totally appropriate. It was a radical and revolutionary
approach for the physician Philippe Pinel to free mentally ill patients



from their shackles in Paris in 1793 and place them under more humane
conditions. Today the inhumane treatment of the mentally ill seems
unconscionable to us. The critical question for us to consider is whether
less than a hundred years from now, a much more advanced society
than the one we live in will look back aghast at our current
conceptualization of violence and our concomitant incarceration and
execution of prisoners with the same incredulity with which today we
look back at the earlier treatment of mental patients. They may well
wonder how society could have countenanced such practices and
overlooked the glittering gems—small though they may be—in each
and every offender who had the potential to contribute positively to
society.

In a wider context, others concur with Churchill’s early vision of the
potential for living virtue in our society. As Steven Pinker eloquently
outlined in his book The Better Angels of Our Nature, our society is
moving us to be more empathic, better able to control our impulses,
and to reason rather than react. The result, he argues, is that over the
course of history, despite periodic swings, violence has slowly
declined.84 The history of the world has also shown that as society
becomes more ennobled and sophisticated, physical and mental
disabilities such as epilepsy, psychosis, mental deficiency, and
alcoholism cease to be viewed in a moral or theological context and
become perceived more in the humanitarian context of treatment.85

Just as mental disorders were once viewed as a product of evil forces,
will the evil behavior of violent offenders eventually be reformulated
as treatable clinical disorders? Society may deny this perspective in the
short term, but I believe that a future generation with a calmer and
more dispassionate perspective will indeed take this conceptual leap.

Extreme views certainly require due caution, but we must not forget
that extreme views can be appropriate, and that moderate views can be
erroneous. During the witchcraft hunts of the Reformation era in
Europe, a moderate view would have been to wake up one morning and



decide not to burn too many witches that day. An extreme view would
have been to wake up and decide not to burn any witches. The notion of
recidivistic violence as a clinical disorder may currently seem
ludicrous to you. We must, however, face the possibility that if we
close the door to even considering this perspective, we open the gates
to tragedy—that breakthrough advances in remediation and treatment
of crime will be foreclosed or hopelessly stalled, and future lives will
be lost. Some think the issues are too hot to handle, or, as one leading
criminologist in good faith once confided to me, “No good can ever
come of genetic research on violence.” We must indeed be ever
mindful of how neurobiological research findings are interpreted, as
such research can be misused. Yet if we don’t allow ourselves the
opportunity to consider new approaches for a better society, are we not
all diminished by our blindness?

We live today in the most scientific and intellectually advanced
society in the history of the world. We aspire for heavenly knowledge
and have formulated firm convictions that we hold to be true. History
has shown, though, that societies at different stages in history with a
similar thirst for science have made grievous misjudgments under the
banner of absolute knowledge. We have to cure ourselves of that
irritating itch for absolute knowledge and certainty. I must consider the
possibility that I err in creating a bridge between crime and cancer.
Violence may not be a clinical disorder. I do not have the answers on
some issues; I am not even sure where I stand on others. Some of my
scientific views are tinged with personal perspectives, and like all
scientists I stand on the edge of error in my empirical research. In the
same spirit of humility, I hope that in your own mind and heart you can
at least consider this new zeitgeist.

What is the main message I want to leave you with? I want to
suggest that society’s willingness to firmly grasp the neuroethical
nettles that entangle neurocriminology, and to sensibly and cautiously
integrate innovative clinical neuroscience findings with public policy,



will be a critical ingredient for our future success in violence
prevention. Building further on a public health approach to violence
truly has the capacity to create a healthier future. We can seize the day,
change tomorrow, and create a safer world for the next generation. An
open and honest dialogue on the issues raised here will prepare the
public for future developments—whatever they may be—and help
facilitate future success in violence prevention.

When we finally get to 2034, will it be utopia or dystopia? You may
think that the future landscape I have painted has an Orwellian echo—
but it need not have a bleak Orwellian ending. You may recall the chant
from Orwell’s Animal Farm of “Four legs good, two legs better,” as the
privileged pigs tottered around their underling animals on two trotters.
Their propaganda had closed down the minds of their comrades and
created a class-based, inequitable society. Winston Smith in the end of
1984 was reduced to doublethink—believing in two contradictory
views. Perhaps the government’s LOMBROSO program, which would
tell us we can protect society and rehabilitate offenders at the same
time is a similar contradictory double message. Yet if we retain an
open dialogue on these issues we can prise apart doublethink and both
keep our cake and eat it too.

I do believe that in tomorrow’s world we can rise above our feelings
of retribution, reach out for rehabilitation, and engage in a more
humane discourse on the causes of violence. After all, while we may
disagree on the finer points, I believe we can all agree on our priority of
preventing future violence. We can have a braver new world where
sunshine replaces shadows. You can either stay where you are in the
dark with our retributivist perspective, as I myself have been, or you
can move ahead into a new day. We do have a choice—and you can
choose.

We cannot continue to maintain an uncompromising mind-set, where
one perspective—social or biological—dominates the other in a
stranglehold over who calls the shots in curbing violence. Amy



Gutmann and Dennis Thompson in The Spirit of Compromise argue that
in the polarized political arena, all sides need to give up ground in a
mutual sacrifice for sound governance, adjusting long-cherished
principles for the greater good.86 Achieving this in academic
criminology is an enormous challenge, requiring traditional social
scientists to reverse-thrust on their long-held beliefs and embrace the
anatomy of violence—a new body of knowledge that can be suffocating
to some in its sophistication. Yet standing steadfast on social principles
can equally stifle progress. It is up to you the reader today to help us
scientists surface for air, and with your civic perspective move us
forward in reevaluating where we should stand tomorrow on the
seething hotbeds of violence prevention.

In the final analysis, you may decide to stand your ground and turn a
blind eye to the science this book has summarized and the societal
issues I have raised. You may want to believe that a biological basis to
violence does not exist, or it’s going to be explained away in some
manner. Like an ostrich evading the hunter, you may decide to bury
your head in the sand. But if we do not make a move and act on the
anatomy of violence, I believe this cancer will continue. And you had
better watch out—the ostrich may get shot.

My sincere hope is that you will not turn a blind eye to the science—
I want those ostriches to be alive and well. Nevertheless, you may be
completely convinced that the fundamental message of the anatomy of
violence is profoundly misguided. But if you happen to be a Christian,
consider the words of Oliver Cromwell when he spoke to the Church of
Scotland against its intended alliance with King Charles II:

I beseech you, in the bowels of Christ, think it possible that you
might be mistaken.87

And if you are not a Christian, I beseech you in your own bowels—or
any other part of your anatomy that you choose—to consider that we all
have the capacity to be wrong. In dissecting the anatomy of violence, I
have that capacity—don’t you too? More important than persuasion and



conviction is open discussion, laying forth scientific reality, and
allowing society to judiciously choose how to act in the ensuing light.
My sincere hope is that our discussion will continue in the forthcoming
decades and move us all into a safer and more humane society.
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Illustrations

FIGURE 3.1: Positron-emission tomography (PET) scans showing a bird’s-eye view of reduced prefrontal

functioning in murderers (top of scan) compared with controls. Red and yellow indicate higher brain

functioning.



FIGURE 3.2: Bird’s-eye view of PET scans showing reduced orbitofrontal activation (very top of scan) in the

impulsive murderer Antonio Bustamante compared with a normal control



FIGURE 3.3: Bird’s-eye view of functional brain scans (PET scans) of a normal control (bottom left), serial

killer Randy Kraft (middle), a onetime impulsive murderer (right), and the author (top)



FIGURE 3.4: Bird’s-eye view showing reduced prefrontal functioning (top of PET scan), specifically in a

reactive murderer compared with a proactive murderer and a normal control. Red and yellow indicate

higher brain functioning.



FIGURE 3.5: Side view (top), head-on view (middle), and bird’s-eye view (bottom) of MRI slices showing

brain regions associated only with moral decision-making (green), only with violence (red), and areas

associated with both violence and moral decision-making (yellow)



FIGURE 5.1: Structural MRI scan exposing the prefrontal cortex (right), and on the left a prefrontal head-on

slice showing separation of neuronal matter (green) from axonal white matter



FIGURE 5.4: Head-on view of the brain showing segmentation of the prefrontal cortex into gyral sectors to

calculate brain volumes in those with antisocial personality disorder



FIGURE 8.4: Bird’s-eye view of PET scans showing reduced prefrontal functioning (top of scan) in

murderers from good homes. Red and yellow indicate higher brain functioning.



FIGURE 10.1: PET scans showing reduced ventral prefrontal functioning in the murderer Donta Page

compared with normal controls. The right column shows a bird’s-eye view. In the left column, you are

looking head-on and slightly up at the brain.
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