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Hong Kong study:
Mercury levels higher
in ADHD children

hildren with attention

deficit hyperactivity
disorder (ADHD) have higher
mercury levels than their non-
ADHD peers, according to a
new study by researchers in
Hong Kong.

D. K. L. Cheuk and Vir-
ginia Wong evaluated the
blood mercury levels of 52
children with ADHD and 59
non-ADHD controls, control-
ling for a variety of variables
including age and gender,
parents’ occupational status,
family history of ADHD, and
parental tobacco or alcohol
use during the children’s
prenatal development. The
researchers report, “The geo-
metric mean blood mercury
levels were 18.2 nmol/L in
the ADHD group and 11.6
nmol/L in the control group,
with a difference of 6.6 nmol/
L.” Children whose primary
symptoms involved inatten-
tion and those with a com-
bination of hyperactive and
inattentive symptoms had
significantly higher mercury
levels than controls, while
children whose primary

continued on page 3

Are toxic industrial chemicals causing an epidemic of
behavioral and developmental illnesses in U.S. children?

hemicals that damage or destroy
brain cells may be causing a
“silent pandemic” of behavioral and
developmental disorders, according to a
report by Philippe Grandjean and Philip
Landrigan.
Grandjean and Landrigan used the
Hazardous Substances Data Bank and
other data sources

note, involve the nervous system. They
also cite a report of an expert com-
mittee of the U.S. National Research
Council, which concluded that 3% of
developmental disabilities stem directly
from environmental exposure to toxins
and another 25% arise from interac-
tions between genetic susceptibility and
environmental fac-

to identify 202 in-
dustrial chemicals

tors. Yet, they note,
“Of the thousands

known to be neuro-
toxic to adults and
currently in use. Of
these, about half are
used very often.
The researchers
note that overall,
more than 1,000 in-
dustrial chemicals

Grandjean and Landrigan note
that more than 1,000 industrial
chemicals show evidence of
neurotoxicity in animal tests.
Thus, they say, the industrial
chemicals currently known to
harm children’s brains should
be viewed as“the tip of a very
large iceberg.”

of chemicals used
in commerce, fewer
than half have been
subjected to even to-
ken laboratory test-
ing for toxicity.”
Grandjean and
Landrigan call for
accelerated testing of

show evidence of

industrial chemicals,

neurotoxicity in ani-
mal tests. “The few substances proven to
be toxic to human neurodevelopment,”
they say, “should therefore be viewed as
the tip of a very large iceberg.”

The researchers also analyzed how
scientists and government officials have
responded to the threat of neurotoxins
in the past, using lead, methylmercury,
arsenic, polychlorinated biphenyls
(PCBs), and toluene as examples.
These toxins’ devastating effects on
children, they found, were recognized
and addressed only after adult toxicities
became obvious, episodes of gross poi-
soning among children occurred, and
epidemiological studies finally revealed
that the toxins caused neurobehavioral
deficits in children at concentrations
too small to harm adults. Programs to
reduce children’s exposure to these tox-
ins, the researchers say, “were initiated
only after substantial delays.”

According to the Centers for Dis-
ease Control and Prevention (CDC),
one in six children is diagnosed with a
developmental disability. Most of these
disablities, Grandjean and Landrigan

and expansion of this
testing to evaluate neurobehavioral func-
tions. In addition, they say, large-scale
epidemiological studies are needed to
evaluate the effects of early toxic expo-
sure on the brain.

“The brains of our children are our
most precious economic resource,” says
Grandjean, “and we haven't recognized
how vulnerable they are. We must make
protection of the young brain a para-
mount goal of public health protection.
You have only one chance to develop
a brain.”

“Developmental neurotoxicity of indus-
trial chemicals,” Philippe Grandjean and
Philip Landrigan, The Lancet, November
8, 2006 (epub ahead of print publication).
Address: Philippe Grandjean, Department
of Environmental Health, Harvard School of
Public Health, Landmark Center 3E-110, 401
Park Drive, Boston, MA 02215, pgrand@
hsph.harvard.edu.

“A silent pandemic: Industrial chemicals
are impairing the brain development of
children worldwide,” news release, Har-
vard School of Public Health, November
7,2006.



Pesticide linked to ADHD, cognitive and motor delays

hildren exposed to large

amounts of the pesticide
chlorpyrifos before birth are at el-
evated risk for developmental delays
and symptoms of attention deficit
hyperactivity disorder (ADHD), ac-
cording to a new study.

Chlorpyrifos, once used heavily
in inner-city neighborhoods, is now
banned for residential use but is still
allowed for agriculture and business.
It remains one of the most widely
used pesticides in the world.

As part of an ongoing study of
inner-city minority children, Virginia
Rauh and colleagues administered
tests measuring cognitive and mo-
tor development to more than 200
children with varying degrees of
prenatal exposure to chlorpyrifos (as
measured by umbilical cord blood
samples). The researchers controlled
for a range of variables including
gender, ethnicity, gestational age at
birth, quality of the home environ-
ment, maternal educational level
and 1Q, and maternal smoking,

Rauh and colleagues report that
highly-exposed children were “sig-
nificantly more likely to experience
Psychomotor Development Index
and Mental Development Index
delays, attention problems, attention
deficit hyperactivity disorder prob-
lems, and pervasive developmental
disorder problems at three years of
age.” Heavily-exposed three-year-
olds scored an average of 6.5 points
lower on the Bayley Psychomotor
Development Index and 3.3 points
lower on the Bayley Mental Devel-
opment Index.

While the differences in motor
and mental development scores
appear small, the researchers say,
“the proportion of delayed chil-
dren in the high-exposure group,
compared with the low-exposure
group, was five times greater for the

Psychomotor Development Index
and 2.4 times greater for the Mental
Development Index, increasing the
number of children possibly needing
early intervention services.”

The researchers note that organo-
phosphate chemicals like chlorpyri-
fos cross the placenta, and that “the
window of vulnerability for organo-
phosphates is likely to extend from
the embryonic period into postnatal
life.” Studies hint that some effects of
prenatal organophosphate exposure
are delayed, with behavioral symp-
toms appearing well after exposure.
This is consistent with the current
study, in which tests at earlier ages
did not reveal mental or motor
delays.

A previous study by Elizabeth
Guillette and colleagues (see Crime
Times Volume 4, Number 3, 1998)
found that four- and five-year-old Ya-
qui Indian children exposed to high
levels of pesticides showed startling
impairments in memory and motor
skills and appeared less creative and
significantly more aggressive than
children with lower exposures. In a
more recent study (P.Z. Ruckartetal.,
2004), parents of children exposed
to the organophosphate pesticide
methyl-parathion reported more
behavioral and motor problems in
their children than did parents of
unexposed children.

“Impact of prenatal chlorpyrifos expo-
sure on neurodevelopment in the first 3
years of life among inner-city children,”
V. A. Rauh, R. Garfinkel, F. P. Perera, H.
F. Andrews, L. Hoepner, D. B. Barr, R.
Whitehead, D. Tang, and R. W. Whyatt,
Pediatrics, online publication, December
2006. Address: Virginia A. Rauh, Colum-
bia Center for Children’s Environmental
Health, Mailman School of Public Health,
Columbia University, 60 Haven Avenue,
B-109, New York, NY 10032, varl@
columbia.edu.

Call for Proposals

The Wacker Foundation is

interested in hearing from

researchers with proposals

for research projects.

Projects should concern
biological influences on
disordered, criminal, or
psychopathic behavior.

Proposals or letters of
inquiry can be sent to:
The Wacker Foundation
8523 Thackery, #1115
Dallas, TX 75225

WE’RE ON
THE NET!

All current and past issues of
Crime Times are posted on-
line on our Web page at:

http://www.CrimeTimes.org
Four separate indexes are
available so an article can be
located by issue, subject, title,
or author.

Although we can’t respond to
emails, we’d like to hear from
you. Email us at:
crimet@aol.com

If you’d like to be placed on
our emailing list, send your

email address to us at info@
CrimeTimes.org.

We will send you an email
when our website is updated
with each new issue.
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High mercury levels found
in children with ADHD

(continued from page 1)

symptoms were hyperactivity and
impulsiveness had nonsignificantly
higher levels.

Three children in the ADHD
group, but only one in the non-
ADHD group, had blood mercury
levels above 45 nmol/L (the level the
World Health Organization consid-
ers the threshold for excess expo-
sure). Children with ADHD were
more than twice as likely as controls
to have blood mercury levels above
29 nmol/L, the U.S. Environmental
Protection Agency’s threshold for
possible adverse effects. Children
with levels above the 29 nmol/L
cutoff had a 9.69 times higher risk of
having ADHD than other children.

The researchers note, “Subclini-
cal mercury poisoning can affect
cognitive functions and cause behav-
joral problems. Prenatal exposure to
methylmercury from contaminated
seafood has been associated with
childhood neurodevelopmental defi-
cits, and lower scores on measures
of attention.”

Interestingly, the researchers say,
the association of ADHD with el-
evated mercury levels in their study
was stronger for children without a
family history of the disorder, “indi-
cating that mercury may play a more
important role in those who did not
have a strong family background and
genetic predisposition for ADHD.”

“Attention deficit hyperactivity dis-
order and blood mercury level: A case-
control study in Chinese children,” D. K.
L. Cheuk and V. Wong, Neuropediatrics,
Vol. 37,2006, 234-40. Address: Virginia
Wong, Department of Pediatrics and
Adolescent Medicine, Queeen Mary
Hospital, University of Hong Kong,
121 Pokfulam Road, Hong Kong SAR,
People’s Republic of China, venwong@
hkucc.hku.hk.

Excess manganese implicated in youths” ADHD symptoms

hildren exposed to large

amounts of manganese
through drinking water may be more
likely to develop symptoms of atten-
tion deficit hyperactivity disorder,
according to a recent study.

Manganese is an essential mineral,
but high levels are linked to neuro-
logical, cognitive, and behavioral
problems. Researchers have raised
concerns about high manganese lev-
els in infant formula (see Crime Times
Vol. 5, Number 1, page 3), and some
research suggests a link between high
manganese exposure and violent
behavior (see Crime Times Volume
2, Number 2, page 3). Excess man-
ganese is linked to altered dopamine
and GABA function, which in turn is
implicated in ADHD.

In the new study, Maryse Bouchard
and colleagues compared 28 chil-
dren whose homes received water
from wells very high in manganese
to 18 children whose drinking wa-
ter contained lower amounts of the
mineral. Teachers and parents rated

the children’s symptoms of hyperac-
tivity, and the researchers measured
levels of manganese in the children’s
hair. The researchers controlled for
potential confounders including
income, age, and gender.

Bouchard and colleagues report
that children in the areas served by
the high-manganese wells had sig-
nificantly higher hair levels of man-
ganese. Levels of hair manganese,
in turn, correlated significantly with
increased hyperactive and opposi-
tional behavior in school (although
not at home).

“Itis notable,” the researchers say,
“that all of the children with elevated
scores for oppositional and hyper-
activity subscales [of the Revised
Conners’ Teachers Rating Scale| had
elevated hair manganese.”

The findings are consistent with
several other studies reporting learn-
ing or behavioral problems in children
exposed to high levels of manganese
in drinking water. Among them:

continued on page 4

In Memoriam
Bernard Rimland, Ph.D.

The Wacker Foundation mourns the loss of Dr. Bernard Rimland,
director of the world-renowned Autism Research Institute in
California and a long-time member and vice president of the

Wacker Foundation’s Professional Advisory Board.

Dr. Rimland was one of the first researchers to recognize the
biological roots of behavioral, psychiatric, and learning disorders,
as well as the powerful role that nutritional deficiencies and
toxins play in these disorders. His 1964 book Infantile Autism
was responsible for revolutionizing the world of autism research
by demonstrating that autism was a biological rather than a
psychogenic illness. In 1995 he began the Defeat Autism Now!
(DANY!) Project, a worldwide program to foster the development
and dissemination of state-of-the-art treatments for autism. His
leadership, innovative ideas, and deep concern for disabled or
troubled children will be deeply missed.
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Game offers clues about
the pychopathic brain

he “Prisoner’s Dilemma”

game, in which participants
decide whether to cooperate or be-
tray other players, offers interesting
insights into psychopathy, according
to a new study.

James K. Rilling et al. asked 30 uni-
versity students to play an extended
version of the game while undergoing
functional MRI scans. (Other play-
ers were outside the scanner.) Prior
to the game, participants answered
questions designed to measure their
psychopathic tendencies.

Not surprisingly, participants who
scored higher on psychopathy (par-
ticularly males) betrayed their fellow
players more often. As a result, they
received more “punishments” when
other players betrayed them in turn.

“After such outcomes,” the re-
searchers say, “subjects scoring high
in psychopathy showed less amyg-
dala activation, suggesting weaker
aversive conditioning to those out-
comes.” They also showed weaker
orbitofrontal cortical activation when
they chose to cooperate, and weaker
activation within dorsolateral pre-
frontal and rostral anterior cingulate
cortex when they chose to defect.

These findings, the researchers
say, “suggest that whereas subjects
scoring low on psychopathy have
emotional biases toward coopera-
tion that can only be overcome with
effortful cognitive control, subjects
scoring high on psychopathy have
an opposing bias toward defection
that likewise can only be overcome
with cognitive effort.”

“Neural correlates of social coopera-
tion and non-cooperation as a function of
psychopathy,” J. K. Rilling, A. L. Glenn,
M. R. Jairam, G. Pagnoni, D. R. Gold-
smith, H. A. Elfenbein, and S. O. Lilien-
feld, Biological Psychiatry, October 12,
2006, epub ahead of print publication.
Address: jrillin@emory.edu.

MRI hints at abnormality in psychopathic ADHD children

region of the brain associated

with motor control may be
abnormal in children with atten-
tion deficit hyperactivity disorder
(ADHD) and psychopathic traits,
according to a recent MRI study.

Tasha McMahon Wellington and
colleagues analyzed 24 archived
MRI scans, 12 from children with
no ADHD symptoms and 12 from
children with symptoms of “com-
bined” ADHD (involving both
inattention and hyperactivity). All
12 of the ADHD children also had
psychopathic traits, with about one-
third scoring in the mild to moderate
psychopathy range and two-thirds
scoring in the high range, although
only three met full criteria for psy-
chopathy. The researchers focused
on an area of the brain called the
putamen, which is part of the basal
ganglia. (Abnormalities of several
other basal ganglia structures, par-
ticularly the caudate, are already
implicated in ADHD.)

“Children in the ADHD group,”
the researchers report, “more often
had a larger right putamen than left,
whereas control children had larger
left putamen than right.”

This finding, they say, is indi-
rectly supported by an earlier study
(Teicher et al., 2000) that found de-
creased blood flow to the putamen
in ADHD, particularly on the left
side. “Teicher et al. found that mea-
sures of hyperactivity and inattention
could be accounted for by deficits in
blood flow to the putamen alone,”
Wellington and colleagues say,
“and the deficits in blood flow and
behavior were both attenuated by
methylphenidate [Ritalin, the most
common treatment for ADHD].” The
researchers note, too, that putamen
lesions caused by strokes or brain
injuries can lead to secondary atten-
tion deficit disorder.

Noting that their ADHD subjects
also had psychopathic traits, the
researchers say that their findings
may relate to the co-occurrence of
both disorders. It is likely, they say,
that children with both problems
have more brain abnormalities than
children with either disorder alone.

“Magnetic resonance imaging volumet-
ric analysis of the putamen in children with
ADHD: combined type versus control,” T.
M. Wellington, M. Semrud-Clikeman, A. L.
Gregory, ). M. Murphy, and J. L. Lancaster,
Journal of Attention Disorders, Vol. 10,
No. 2, November 2006, 171-80. Address:
Tasha McMahon Wellington, Department
of Psychology, University of Texas at Aus-
tin, Austin TX 78712, mcmahont@mail.

Is manganese a culprit in
childhood hyperactivity?

(continued from page 3)

—A Chinese study found that
children in areas contaminated by
large amounts of manganese from
sewage irrigation performed more
poorly on tests of manual dexterity
and speed, short term memory, and
visual identification than children
from other areas.

—A study in Bangladesh (see
Crime Times Volume 12, Number
1, 2006, page 4) found significant
reductions in verbal, performance,
and full-scale intelligence scores for
children with the highest intakes of
manganese, compared to those with
the lowest intakes.

“Hair manganese and hyperactive
behaviors: pilot study of school-age
children exposed through tap water,” M.
Bouchard, F. Laforest, L. Vandelac, D.
Bellinger, and D. Mergler, Environmental
Health Perspectives, online publica-
tion, October 3, 2006. Address: Donna
Mergler, CINBIOSE (SB-1983), 141 av.
President-Kennedy, Montreal, Quebec,
H2X 3Y7, mergler.donna@ugam.ca.
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Studies show that psychopaths’ brains respond in abnormal ways to facial emotion

Converging lines of evidence
suggest that psychopathy
involves impairment of the amygdala,
which plays a central role in process-
ing emotions. In particular, studies hint
that in psychopaths, this brain structure
reacts abnormally to vocal or facial
expressions of emotion—a finding
supported by two new studies.

The first study, by Quinton Dee-
ley and colleagues, compared psy-
chopathic men to normal males.
Deeley and colleagues asked six
men diagnosed as psychopathic,
and nine men who served as con-
trols, to view images of faces exhib-
iting happiness, fear, or a neutral
expression while undergoing func-
tional magnetic resonance imaging
(fMRI). All of the psychopaths were
repeat criminal offenders, with re-
cords including attempted murder,
manslaughter, rape, and other forms
of violent assault.

The researchers asked participants
to identify whether the faces they

viewed were male or female, but the
experiment actually focused on how
the men responded to the emotional
content of the pictures. The research-
ers found that:

—In normal males, as expected,
both happy and fearful faces pro-
voked a greater response than neu-
tral faces in brain areas known to
be involved in facial analysis (the
fusiform and extrastriate cortices).

—These areas were less active in
psychopaths than in controls when
the men viewed happy faces, but the
psychopaths’ response, while dimin-
ished, showed a normal pattern.

—Psychopaths, however, reacted
very differently from controls when
looking at fearful faces. While
normal males showed a greater re-
sponse to fearful faces than neutral
ones, psychopaths actually exhibited
less reaction in the fusiform gyrus.

“In healthy people, visual corti-
cal activation in response to fear-
ful faces is boosted by feedback

modulation from the amygdala,” the
researchers say. “Hence, reduced
rather than increased visual cortical
response to fearful faces compared
with neutral faces in psychopathy
may reflect differences in amygdala
function in people with this disorder.
This would support suggestions that
amygdala dysfunction underpins
selective deficits in processing fa-
cial expressions of distress in adults
with psychopathy and children with
psychopathic traits, including recog-
nition of fearful and sad faces, and
reduced autonomic responsiveness
to distress cues.”

In most people, a fearful response
from another person is aversive—in
other words, it acts much like a
“punishment”—and this natural
response conditions us not to harm
others. “Failure to recognize and
emotionally respond to facial and
other signals of distress,” Deeley and
colleagues say, “may underlie failure

continued on page 7

Psychopaths less influenced by emotional “distractors”

N ew clues about psychopathy

come from a study examin-
ing whether or not psychopaths, like
other people, can be “distracted” from
a task by emotion-laden stimuli.
Derek Mitchell and colleagues
asked 35 prisoners, 16 of them clas-
sified as psychopaths, to perform a
task in which they pressed a button
with their left or right index finger
depending on whether a circle or a
square appeared on a screen. Before
and after the shapes appeared, a
positive, negative, or neutral image
appeared briefly on the screen. The
researchers told participants not to
respond to the images, but to pay
attention to them because questions
might be asked about them later.
The researchers found that posi-

tive or negative images caused the
non-psychopaths to slow their re-
sponses on the circle/square task to
a greater degree than neutral images
did. The psychopaths, however, per-
formed just as well when emotional
images bracketed the circle/square
pictures as when neutral images ap-
peared. The non-psychopaths also
made greater errors when negative
images bracketed the circle/square
task, while the psychopaths did not.

The results are consistent with ear-
lier research suggesting that psychop-
athy involves dysfunction of a brain
region called the amygdala. Normally,
the amygdala cues us to give prefer-
ence to emotional over neutral stimuli
in the environment when we are busy
focusing on a task—something that

did not occur in the psychopaths in
this experiment.

However, the findings of Mitchell
and colleagues differ from several
other studies indicating that psycho-
paths have a specific impairment
in responding to fear. In this study,
psychopathic subjects showed an
abnormal reaction to both negative
and positive images.

“Emotion at the expense of cogni-
tion: psychopathic individuals outper-
form controls on an operant response
task,” Derek G. V. Mitchell, Alan
Leonard, Rebecca A. Richell, and R.
James R. Blair, Journal of Abnormal
Psychology, Vol. 115, No. 3, 2006,
559-66. Address: Derek Mitchell, De-
partment of Psychiatry, Schulich School
of Medicine and Dentistry, University of
Western Ontario, London, Ontario N6A
5A5, Canada.
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—BOOK REVIEW—

SNAKES IN SUITS:
When Psychopaths Go to Work

by Paul Babiak, Ph.D. and Robert D. Hare,
Ph.D.
Regan Books/HarperCollins, 2006

hile professionals who study or deal

with psychopaths will find little
new in this book, it is a valuable resource
for lay readers who may find themselves
working with, or for, “white collar psycho-
paths.”

In Snakes in Suits, coauthors Paul Babiak,
an industrial and organizational psycholo-
gist, and Robert Hare—an international
authority on psychopathy and the devel-
oper of the most widely recognized test for
identifying psychopaths, the Psychopathy
Checklist-Revised (PCL-R)—describe how
the superficial charms, manipulativeness,
and ruthless “leadership skills” of psycho-
paths often enable them to obtain and abuse
positions of power and authority. Worse, as
Babiak and Hare point out, psychopaths can
be extremely difficult to dislodge once they
gain a foothold in a corporation. The authors
note as well that today’s fast-paced, change-
oriented corporate world is a particularly
friendly environment for the white-collar
psychopath.

While Babiak and Hare do not focus
extensively on the causes of psychopathy,
saying that more research is needed on
the topic, they do offer lay readers a good
overview of some of the most intriguing
biological findings regarding psychopathy.
They also make it clear that current “talk
therapy” approaches to treating psychopathy
are useless at best.

Professionals with a good understanding
of psychopathy can skip this book, and lay
readers seeking general information about
psychopaths may find Hare’s earlier book,
Without Conscience, more valuable. How-
ever, Snakes in Suits would be a worthwhile
addition to the bookshelf of any corporate
hiring manager.

Additional information about Robert Hare’s
work is available at www.hare.org.

QUOTES FROM SNAKES IN SUITS
by Paul Babiak, Ph.D. and Robert Hare, Ph.D.

“One of the biggest and most painful mistakes we make is to
assume that everyone has much the same capacity as we do for
emotional experiences. Because we have little difficulty in putting
ourselves in the emotional shoes of another person, we are surprised
at the callous indifference some people appear to show to the pain
and suffering of others. What we often fail to realize is that there
are some individuals, including psychopaths, whose own emotional
life is so shallow that they cannot construct an accurate emotional
facsimile of those around them.”

“Evidence [of the strong influence of genes on psychopathy] does
not mean that the pathways to adult psychopathy are fixed and im-
mutable, but it does indicate that the social environment will have
a tough time in overcoming what nature has provided.”

“In [the evolutionary] model, psychopathy is a heritable, adaptive
life strategy in which the goal—reflected in the early emergence of
aggressive sexuality—is to provide genetic continuity.”

“In several functional magnetic resonance imaging (fMRI) brain
imaging studies, Hare and his associates found that emotional
words and unpleasant pictures did not produce in psychopaths the
increases in the activity of brain (limbic) regions normally associ-
ated with the processing of emotional material. Instead, activation
occurred in regions of the brain involved in the understanding and
production of language, as if the pscychopaths analyzed the mate-
rial in linguistic terms.”

“We have described the ‘emotional disconnect’ in psychopaths
as an inability to experience or express normal feelings concerning
the effects their actions have had on other people. Some of the most
dramatic examples come from those who have killed others.

“Six weeks after receiving parole for robbery and murder, Jack
Abbott killed a waiter who was a part-time actor. Abbott wondered
what all the fuss was about: ‘There was no pain, it was a clean
wound. He had no future as an actor—chances were he would
have gone into another line of work.””

“[Psychopaths] make effecitve use of the belief that everyone
is good at heart, only needs a chance, and is capable of genuine
reform. Perhaps this is why so many of those in the helping profes-
sions find themselves in big trouble by trying to help a psychopath.
As one psychopath put it, ‘I love do-gooders because they do me
such good.””

“The reality is that there is no evidence that psychopaths derive
any benefit from treatment or management programs.”
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Brainwave studies implicate abnormalities of paralimbic system in psychopathic behavior

sychopaths respond abnor-

mally to threatening images,
fearful facial expressions (see related
articles in this issue), and emotional
words and sounds, suggesting ab-
normalities in brain processes that
underlie attention. A new study of-
fers evidence that such abnormalities
may stem from dysfunction of brain
structures in the paralimbic system.

After testing 80 male maximum-
security prisoners for psychopathic
traits, Kent Kiehl and colleagues
asked the prisoners to perform an
auditory “oddball” task. The task
involved responding to a target
sound, while ignoring standard and
random (oddball) non-target sounds.
While the participants performed
this task, the researchers recorded
their brainwave responses.

Compared to non-psychopathic
inmates, inmates whose test scores
indicated psychopathy exhibited
unusual brainwave patterns when
detecting the target sound. (Abnor-
malities included a large, late N550,
enlarged N2, and slightly decreased
fronto-central P3.)

These abnormalities, the re-
searchers say, are consistent with
the “overfocusing” hypothesis of
psychopathy, which suggests that
psychopaths allocate so much
attention to things of immediate
interest that they effectively ignore
other input. However, they say, their
experiment showed that the psycho-
paths allocated more attention than
non-psychopaths to processing both
target and “oddball” tones.

A different explanation for the
findings, Kiehl et al. say, is that they
may reflect structural or functional
abnormalities of the temporal lobe.
They suggest that psychopathy may
involve abnormalities of the paralim-
bic system, which includes the amyg-
dala (strongly linked by other studies

to psychopathy), the hippocampus,
anterior superior temporal gyrus,
cingulate cortex, and orbital frontal
cortex (also previously implicated in
psychopathy—see Crime Times Vol-
ume 1, Number 4, 1995).

The researchers say brainwave
abnormalities in their subjects re-
semble those of patients with tem-
poral lobe damage. They also cite
evidence that patients with temporal
lobe epilepsy have a higher than
average incidence of psychopathic
behavior, and that “removal of the
dysfunctional anterior temporal
lobe in these epilepsy patients ap-
pears to reduce hostility, increase

warmth and empathy in social
relationships, and decrease inappro-
priate sexual behavior.” In addition,
they say, psychopaths show defects
in processing emotional speech or
faces that are similar to defects in
patients with amygdala damage.

“Brain potentials implicate temporal
lobe abnormalities in criminal psycho-
paths,” Kent Kiehl, Kristin Laurens, Alan
Bates, Robert Hare, and Peter Liddle,
Journal of Abnormal Psychology, Vol.
115, No. 3, 2006, 443-53. Address: Kent
Kiehl, Clinical Cognitive Neuroscience
Laboratory, Olin Neuropsychiatry Re-
search Center, Institute of Living/Hartford
Hospital, 200 Retreat Avenue, Hartford,
CT 06106, kent.kiehl@yale.edu.

Psychopaths react differently to facial emotions (cont. from p. 5)

to inhibit behavior that engenders
distress in others during social inter-
action or, more generally, may un-
derlie the lack of emotional empathy
observed in this population.”

In a related study, Mairead Dolan
and Rachael Fullam compared 49
male criminals with antisocial per-
sonality disorder to 49 non-criminal
men matched for IQ. The researchers
measured the subjects’ ability to rec-
ognize facial expressions, and found
that the antisocial group showed
deficits in recognizing sad and
happy emotions, even when photos
expressed the emotions vividly. The
deficits did not stem from impulsive
responding, because the antisocial
group took longer to recognize all of
the tested emotions (anger, disgust,
fear, happiness, sadness, and sur-
prise) than did control subjects.

Moreover, the researchers found
that within the antisocial group,
those with the highest scores for
psychopathy were significantly
worse at recognizing sadness than
antisocial subjects who did not meet
the definition of psychopathy. (While

the two disorders are similar, less
than 20% of people with antisocial
personality disorder meet the crite-
ria for psychopathy.) However, the
psychopaths did not have difficulty
recognizing happy faces

The researchers say their find-
ings suggest that due to amygdala
deficits, antisocial individuals (and
psychopaths in particular) fail to as-
sociate expressions of sadness and
fear with their actions, leading to
poor socialization.

“Facial emotion processing in crimi-
nal psychopathy,” Q. Deeley, E. Daley,
S. Surguladze, N. Tunstall, G. Mezey, D.
Beer, A. Ambikapathy, D. Robertson, V.
Giampietro, M. J. Brammer, A. Clarke, J.
Dowsett, T. Fahy, M. L. Phillips, and D.
G. Murphy, British Journal of Psychiatry,
Vol. 189, 2006, 533-39. Address: Declan
Murphy, D.Murphy@iop.kcl.ac.uk.

—and—

“Face affect recognition deficits in
personality-disordered offenders: as-
sociation with psychopathy,” Mairead
Dolan and Rachael Fullam, Psychologi-
cal Medicine, Vol. 36, 2006, 1563-69.
Address: mairead.dolan@bstmht.nhs.
uk.
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QUOTABLE “Most state parole boards do not

use... recognized tests to determine if an inmate is a
psychopath before they vote to release an offender. [FBI
special agent Mary Ellen] O’Toole says it's only a matter
of time until a psychopath commits a new crime.

“It's a very short period of time before he or she will
re-offend and re-offend in a violent way. Some of the
current research indicates that psychopathic sex offend-
ers who undergo prison treatment programs are actually
worse when they are released,” she says.

“Psychopaths can learn how to perfect their crimes
from prison therapy programs, says O'Toole. ‘Psychopa-
thy is a personality disorder. It does not lend itself to
treatment or to rehabilitation. So if you think you can
help someone become a non-psychopath that's very
naive.”

CBS 11 News, Dallas, in a June 2006 interview
with O’Toole, who is an expert on psychopathy
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