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ADHD researchers:
elimination diet has
dramatic results

highly restricted diet

can cause rapid im-
provement in symptoms of
attention deficit hyperactivity
disorder (ADHD) in children,
according to a study by re-
searchers in the Netherlands.
In addition, they report, the
diet can markedly reduce
symptoms of oppositional
defiant disorder (ODD).

Lidy Pelsser and colleagues
selected study participants
from a consecutive series of
Dutch children referred to an
ADHD research center. The
27 children, who ranged in
age from 3 to 8, were divided
into an intervention group of
15 children and a waiting-list
group of 12 children. (One
child in the control group and
two in the intervention group
did not complete the study.)
The intervention group ate a
very restricted “elimination”
diet consisting of rice, tur-
key, lamb, vegetables, fruits,
margarine, vegetable oil, tea,
pear juice, and water, while
the control group ate a typi-
cal diet.

Both groups of children
underwent testing at three
points: at the beginning of
the study, after a two-week
baseline in which all chil-
dren ate a typical diet, and
after five weeks of the active
study condition. Parents and
teachers scored the children

continued on page 7

High lead levels in early years up risk for later criminality

H igh lead levels before birth
or in early childhood are a
strong risk factor for adult criminal
behavior, according to new findings
from a large-scale study. The re-
search is the first to directly measure
blood lead levels during prenatal
development and childhood and
correlate these levels with arrest
records in early adulthood.

The new study, by John Paul
Wright and colleagues, is part of a
long-term collaborative study on the
effects of lead. Between 1979 and
1984, researchers recruited preg-
nant women living in lower-income
Cincinnati neighborhoods with high
concentrations of lead-contaminated
housing. The researchers tested the
mothers’ blood levels before the
children’s birth and then tested the
children’s blood lead levels at regular
intervals through age 6. At the time of
the follow-up, Wright and colleagues
identified 250 of the 376 children
from the initial study and determined
the number of times these individuals
(who were between the ages of 19
and 24 at follow-up) were arrested
after they turned 18.

The researchers identified a total
of 800 arrests in the group, with
about 55 percent of subjects having
at least one arrest. Higher blood
lead levels before birth and at six
years of age were associated with a
greater number of adult arrests, and
high childhood blood lead levels
correlated with violent crime. For
every 5 micrograms-per-deciliter
increase in blood lead levels at six
years of age, the risk of being ar-
rested for a violent crime rose by
nearly 50 percent.

The researchers note that neuro-
logical and behavioral consequenc-
es of lead exposure include reduced
IQ, poor tolerance for frustration,
hyperactivity, attention deficits, and
weaknesses in executive control
(higher brain functions including
planning and impulse control). All
of these, they point out, “are potent
predictors of delinquent and crimi-
nal behaviors.”

The researchers say several
mechanisms could explain the link
between higher lead levels and
increased risk for criminality. “Lead

Wright et al. found that in
young inner-city adults, the risk
of being arrested for a violent
crime rose by nearly 50 percent
for each 5 micrograms-per-
deciliter increase in early child-
hood blood lead levels.

interferes with synapse formation,
disrupts dopamine systems, and
lowers serotonin levels,” they note.
“Lead exposure has been shown to
reduce MAOA (monoamine oxidase
A) activity, and low MAOA activity
has been associated with violent
and criminal behaviors. One con-
sequence of these alterations could
be neural dysfunction in areas of the
brain involved in arousal, emotion,
judgment, and behavioral inhibition

such as the prefrontal cortex.”
Commenting on the study, David
Bellinger of Harvard says that even
if high lead exposure contributes
in only a small way to criminality,
continued on page 2



High androgen activity linked to violent criminal behavior

gene variant that affects the

activity of androgens (male
hormones) may play a role in violent
criminal behavior, according to a
new study.

The androgen receptor (AR) gene
codes for a protein that allows cells
to respond to androgens. One seg-
ment of this gene (CAG) varies in
length depending on the number of
“repeats” it contains. A shorter CAG
region leads to increased androgen
activity, while a longer CAG region
results in lower activity.

Singh Rajender and colleagues
took blood samples from 374 male
prisoners convicted of antisocial
acts. Of the group, 241 were con-
victed of rape, 107 of murder, and
26 of both rape and murder. Foren-
sic evidence had confirmed the guilt
of each of the men. The researchers
compared the violent prisoners,
who ranged in age from 16 to 58
years at the times of their crimes and
came from three major population
groups, to a control group of non-
criminal men of similar ages and
ethnicities.

Analysis showed that murderers
and rapists had significantly shorter
CAG repeats than control subjects.
Criminals convicted of both rape
and murder had far shorter repeats
in comparison to either controls or
men who committed only one of
these crimes.

“In short,” the researchers say,
“our study suggests that the reduced
CAG repeats in the AR gene are as-
sociated with criminal behavior.”
They note that while theirs is the
first study to analyze CAG length in
rapists, previous research suggests
a correlation between increased
signaling through androgen recep-
tors and a higher risk for antisocial
or criminal behavior.

“Reduced CAG repeats length in
androgen receptor gene is associated
with violent criminal behavior,” Singh
Rajender, Guguluth Pandu, J. D. Sharma,
K. P. C. Gandhi, Lalji Singh, and Kuma-
rasamy Thangaraj, International Journal
of Legal Medicine, March 26, 2008
(epub ahead of print publication). Ad-
dress: Kumarasamy Thangaraj, thangs@
ccmb.res.in.

Brain differences detected

omparing persistent violent
male offenders to nonviolent
men, researchers in Finland say they
have detected significant differences in
brain structure between the groups.
Jari Tiihonen and colleagues
conducted an MRI study of the brain
volume of 26 persistently violent
men and 25 nonviolent controls.
They report, “The violent offenders,
as compared with the healthy men,
had markedly larger white matter vol-
umes, bilaterally, in the occipital and
parietal lobes, and in the left cerebel-
lum, and larger gray matter volume in
the right cerebellum.” In contrast, the
researchers detected areas of atrophy

in chronic violent offenders

in the postcentral gyri, frontopolar
cortex, and orbitofrontal cortex in the
offenders. Offenders with psychopa-
thy exhibited the greatest atrophy in
these areas.

The researchers conclude that these
differences in brain structure “may
reflect atypical neurodevelopmental
processes that underlie early-onset
persistent antisocial and aggressive
behavior.”

“Brain anatomy of persistent violent of-
fenders: More rather than less,” J. Tilhonen
et al., Psychiatry Research, July 26, 2008
(epub ahead of print publication). Address:
J. Tiihonen, Niuvanniemi Hospital, Univer-
sity of Kuopio, Kuopio, Finland.

Early lead exposure
implicated in criminality
(continued from page 1)

the finding is important because “in
contrast to most other known risk
factors for criminality, we know full
well how to prevent it.” He adds that
reduced 1Q “is clearly only the tip of
the iceberg” when it comes to the
damaging effects of high lead levels
in childhood.

The findings of the new study are
consistent with earlier research by
Herbert Needleman and colleagues,
whose data strongly linked elevated
lead levels to a heightened risk for
delinquency One study by Needle-
man et al. evaluated 216 delinquents
and 201 non-delinquents and found
that convicted juveniles were nearly
twice as likely as control subjects to
have high bone lead levels (see Crime
Times Vol. 6, 2000).

Commenting on the new study’s
findings, Wright says, “I did not ex-
pect we would see an effect, much
less a substantive effect and even less
likely a highly resilient effect. The
fact that we are able to detect the ef-
fects from childhood exposures now
into adulthood stands as a testament
to lead’s power to influence behav-
ior over a long period of time.”

“Association of prenatal and child-
hood blood lead concentrations with
criminal arrests in early adulthood,” John
Paul Wright, Kim N. Dietrich, M. Douglas
Ris, Richard W. Hornung, Stephanie D.
Wessel, Bruce P. Lanphear, Mona Ho, and
Mary N. Rae, PLoS Medicine, Vol. 5, No.
5, 2008. Address: kim.dietrich@uc.edu.

—and—

“Childhood lead exposure linked to
criminal behavior in adulthood,” Sci-
ence Daily, May 28, 2008.

—and—

“Childhood lead exposure is associ-
ated with increased risk of criminal ar-
rest in adulthood,” news release, Public
Library of Science, May 27, 2008.
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Neglectful mouse moms: altered dopamine could be culprit

urturing and neglectful

mouse mothers may offer
insights as to why some human
mothers fail to care properly for
their children, a new study sug-
gests.

Stephen Gammie and colleagues
studied a specific strain of mice in
which 17 percent of the females in
each generation neglect their off-
spring. The researchers identified
a set of risk factors, including poor
grooming and increased swimming in
a water maze test (a possible indica-
tion of hyperactivity), that predicted
neglectful behavior in the mice.

Once the mice gave birth, the
researchers switched the pups of
the neglectful and nurturing moth-
ers. When raised by the neglectful
“foster mothers,” the pups born to
nurturing mothers grew up to exhibit
hyperactivity and low body weight,
and some became neglectful mothers
themselves.

An even more interesting finding,
however, was that the initially nurtur-
ing mothers often rejected the pups
of the neglectful mothers. “In some
instances, previously nurturing mice
actively scattered the pups from pre-
viously neglectful [mice] and did not
give them the chance to nurse or de-
velop,” the researchers say, “suggest-
ing a negative cue or lack of a positive
cue is provided by these pups.” They
note, “Most studies of neglect exam-
ine the mother; however, the current
data indicate that the pup’s behavior
can itself elicit neglect.”

Examining brain activity in the
nurturing and neglectful mice, the
researchers found strong evidence
in the neglectful mothers of altered
dopamine signaling in areas of the
brain associated with maternal
behavior or responsiveness to re-
wards. This suggests, they say, that
“atypical dopamine activity within

the maternal brain, especially
within regions involved in reward,
is involved in naturally occurring
neglect.”

“Altered dopamine signaling in
naturally occurring maternal neglect,”
Stephen C. Gammie, Michelle N. Edel-
mann, Caleigh Mandel-Brehm, Kimberly
L. D’Anna, Anthony P. Auger, and Sharon
A. Stevenson, PLoS ONE, Vol. 3, No.
4, April 9, 2008, €1974 (online). Ad-
dress: Stephen Gammie, scgammie@
wisc.edu.

Quotable....

//When we seek to un-
derstand the origins of
disturbed behavior we must forget
the idea that it makes psychological
‘sense.” For it is this assumption that
underlies all schools of psychothera-
py, and it is this assumption that has
proved fruitless in helping us to un-
derstand abnormal behavior as well

as fruitless in helping us to treat it.”
—George Watson, in Nutrition and
Your Mind, 1972

//The goals of science and of
law are different. Howev-
er, important legal questions such as
moral blameworthiness, culpability,
responsibility, and the likelihood of
recidivism depend to some degree
on improved understandings of hu-
man behavior. Therefore, biological
advances in understanding human
brain architecture and function may
overlap in important ways with
legal inquiries. New studies of the
criminal brain are likely to shape
moral views on responsibility and
free will, with possible impacts on
how legal systems punish and treat

criminals.”
—Dean Mobbs and colleagues, in
“Law, responsibility, and the brain,”
PLoS Biology, April 2007

Amygdala response may
point to neural anomaly
in males with pedophilia

he amygdala—a brain struc-

ture that plays a key role in
emotion and arousal—may work
very differently in male pedophiles
than it does in men who aren’t sexu-
ally attracted to children, according
to a new study from Germany.

Alexander Sartorius and col-
leagues investigated amygdala
activity in 10 male pedophiles
(all attracted to boys) and 10 het-
erosexual males who were not
pedophiles. While undergoing
functional magnetic resonance
imaging (fMRI), participants per-
formed a task that involved iden-
tifying specific geometric shapes.
The shapes were interspersed with
non-targeted shapes and sexu-
ally non-explicit images of men,
women, boys, or girls.

“While controls activated sig-
nificantly less to pictures of children
compared to adults,” the researchers
say, “the activation profile was re-
versed in subjects with pedophilia,
who exhibited significantly more
activation to children than adults.”
Based on these findings, the re-
searchers offer “the provocative
hypothesis that a normally present
mechanism for reduced emotional
arousal for children relative to adults
is reversed in pedophilia, suggesting
a neural substrate associated with
deviant sexual preference in this
condition.”

“Abnormal amygdala activation
profile in pedophilia,” A. Sartorius, M.
Ruf, C. Kief, T. Demirakca, J. Bailer, G.
Ende, F. A. Henn, A. Meyer-Lindenberg,
and H. Dressing, European Archives of
Psychiatry and Clinical Neuroscience,
May 26, 2008 (epub ahead of print pub-
lication). Address: A. Sartorius, Central
Institute of Mental Health, ]J5, 68159,
Mannheim, Germany.
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Can mothers’ cell phone use in pregnancy increase children’s risk for behavior problems?

Pregnant women who use
cell phones may put their
children at higher risk for behavior
problems, according to a recent
study. The study, headed by Hozefa
Divan, was co-authored by Leeka
Kheifets—a researcher who had pre-
viously expressed public skepticism
about the possible health risks of cell
phone use.

The researchers tabulated data
from more than 13,000 women en-
rolled in the Danish National Birth
Cohort database during early preg-
nancy. At the time of the study, the
women’s children were seven years
of age. The women answered ques-
tions both about their own cell phone
use during pregnancy and about their
children’s exposure to cell phones. In
addition, the researchers collected

information about the children’s
behavior and health.

After adjusting for other factors,
the researchers found that children
exposed both before and after birth
to cell phones were nearly twice as
likely as other children to exhibit
behavior problems such as hyperac-
tivity or emotional disorders. The as-
sociation was strongest for children
whose mothers used cell phones
during pregnancy.

The researchers caution that their
data are preliminary and the asso-
ciation may be due to other factors.
However, they say, “If real, [the
findings] would be of public health
concern given the widespread use
of this technology.” Their evidence
is consistent with a recent paper by
Michael Persinger and colleagues

showing that rats exposed before birth
to weak magnetic field pulses exhib-
ited biochemical abnormalities and
structural changes in the hippocampal
area—changes that could possibly af-
fect development and behavior.

“Prenatal and postnatal exposure to
cell phone use and behavioral problems
in children,” H. A. Divan, L. Kheifets, C.
Obel, and J. Olsen, Epidemiology, May
7, 2008 (epub ahead of print publica-
tion). Address: Leeka Kheifets, kheifets@
ucla.com.

—and—

“Altered blood chemistry and hip-
pocampal histomorphology in adult
rats following prenatal exposure to
physiologically-patterned, weak (50-500
nanoTesla range) magnetic fields,” L. S.
St-Pierre, A. Mazzuchin, and M. A. Pers-
inger, International Journal of Radiation
Biology, Vol. 84, No. 4, 2008, 325-35.

Low iron levels in infancy may have long-term impact on social, emotional development

Low iron levels during the first
year of life may cause social
and emotional impairment even in
children who are not anemic, a new
study reports.

Betsy Lozoff and colleagues
evaluated the social and emotional
behavior of 77 healthy infants,
all African-American and all nine
months old at the outset of the study.
Twenty-eight of the children had
iron deficiency anemia, 28 were
deficient but not anemic, and 21
had adequate iron levels. All of the
children received three months of
iron supplementation, regardless of
their initial iron status, and were re-
evaluated at 12 months of age.

The researchers found that even
after supplementation, the children
who initially had iron deficiency
were more shy, less likely to be in
tune with their surroundings and
other people, less likely to exhibit a
positive mood, and harder to soothe

than the children with normal iron
levels at the study’s outset. This was
true even for iron-deficient children
who did not have anemia (in which
low iron stores reduce hemoglobin
levels and impair the red blood cells’
ability to carry oxygen).

The findings of the study are con-
sistent with earlier research by Lozoff
and colleagues showing that chil-
dren with iron deficiency in infancy
exhibited learning and behavior
problems as teenagers, even though
their original deficiency had been
corrected. When the children in
that study reached their teens, they
displayed problems with arithmetic
and writing and had elevated levels
of anxiety and depression.

Lozoff and colleagues note that
“iron deficiency during the brain
growth spurt [which occurs in the
last trimester of prenatal growth and
the first two years after birth] alters
metabolism and neurotransmission,

myelination, and gene and protein
profiles.” They also note, “Infant
social-emotional behavior can pro-
foundly influence the care-giving
environment, with repercussions for
overall development.”

I[ron deficiency is a widespread
problem, the researchers say, espe-
cially in developing countries.

“Dose-response relationships be-
tween iron deficiency with or without
anemia and infant social-emotional
behavior,” B. Lozoff, K. M. Clark, Y. Jing,
R. Armony-Sivan, M. L. Angelilli, and S.
W. Jacobson, Journal of Pediatrics, Vol.
152, No. 5, May 2008, 696-702. Ad-
dress: Betsy Lozoff, Center for Human
Growth and Development, University of
Michigan, Ann Arbor, MI 48109-5406,
blozoff@umich.edu.

—and—

“Iron deficiency and child develop-
ment, B. Lozoff, Food and Nutrition
Bulletin, Vol. 28, No. 4 (Supplement),
December 2007, S560-71. See address
above.
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Gene variant may play important role in selfish behavior

Ruthless behavior may stem
at least in part from genetic
influences, according to a new study
by Israeli researchers.

Richard Ebstein and colleagues
took DNA samples from 203 male
and female student volunteers and
then asked the students to partici-
pate in a game in which they divid-
ed into two groups. The researchers
called the groups “A” and “B,” but
unbeknownst to the students they
actually represented “dictators” and
“receivers.” Players in the “dictator”
group received 50 shekels each (the
equivalent of about $14 in U.S.
money) and were free to share as
much or as little of this as they chose
with the receivers, whom they knew
they would not meet.

A third of the dictators gave half
of their money to the receivers, while
6 percent gave all of the money
away. But about 18 percent of the
dictators kept the entire amount for
themselves.

The gender of the players did
not influence how generous they
were with their money. However,
there was a strong link between the
length of a specific gene (AVPR1a)
and how ruthless players were. The
shorter this gene, the more likely
people were to keep most or all
of the money for themselves. Self-

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

reports filled out by participants
also showed a link between altru-
istic behavior and greater AVPRTa
length.

The AVPRT1a gene codes for
receptors that detect vasopres-
sin, a hormone known to exert a
powerful influence on affiliative
behavior in some mammals such
as the vole. Ebstein and colleagues
say, “The finding that the same gene
contributing to social bonding in
lower animals also appears to op-
erate similarly in human behavior
suggests a common evolutionary
mechanism.”

Rather than influencing the
number of vasopressin receptors in
the brain, the length of the AVPR1Ta
gene may affect where these recep-
tors are distributed. According to
the researchers, the vasopressin
receptors in the brains of people
with the shorter versions of the
gene may be distributed in a way
that makes these people less likely
to feel rewarded when they make
generous choices.

“Individual differences in allocation
of funds in the dictator game associated
with length of the arginine vasopressin
1a receptor RS3 promoter region and
correlation between RS3 length and
hippocampal mRNA,” A. Knafo, S.
Israel, A. Darvasi, R. Bachner-Melman,
F. Uzefovsky, L. Cohen, E. Feldman, E.
Lerer, E. Laiba, Y. Raz, L. Nemanov, I.
Gritsenko, C. Dina, G. Agam, B. Dean,
G. Bornstein, and R. P. Ebstein, Genes,
Brain and Behavior, Vol. 7, No. 3, April
2008, 266-75. Address: R. P. Ebstein,
Psychology Department, Hebrew Uni-
versity, Jerusalem, Israel, ebstein@mscc.
huji.ac.il.

—and—

“‘Ruthlessness gene’ discovered:
Dictatorial behavior may be partly ge-
netic, study suggests,” Michael Hopkin,
NatureNews, April 4, 2008.
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Moms’ high omega-3 intake may lower hyperactivity risk

regnant women who include

foods high in omega-3 fatty
acids in their diets may significantly
reduce the risk of their children de-
veloping hyperactivity, according to
a new study.

Catharine Gale and colleagues
assessed behavior problems and
intelligence in 217 nine-year-old
children whose mothers participated
in a study of the effects of prenatal
nutrition on child development.
The researchers also examined the
mothers’ consumption of fish, and
particularly oily fish, during preg-
nancy. Fish is a primary source of
omega-3 fatty acids, and the highest
levels of these nutrients are found in
oily fish such as salmon or mackerel.
Omega-3 fatty acids are known to
play an integral role in brain and eye
development.

The researchers report, “Children
whose mothers had eaten oily fish
in early pregnancy had a reduced
risk of hyperactivity compared to
those whose mothers did not eat oily
fish.”Additionally, children whose
mothers ate either oily or non-oily
fish in late pregnancy had verbal
IQ scores an average of 7.55 points
higher than those whose mothers
ate no fish. However, fish intake in
pregnancy did not correlate with
other behavioral problems or with
full-scale or performance 1Q.

Gale and colleagues note that
several studies show lower blood
concentrations of the omega-3 fatty
acid docosahexaenoic acid (DHA) in
children or adults with attention defi-
cit hyperactivity disorder (ADHD).
In addition, they say, “[Tlhere is
some evidence from randomized
controlled trials that supplementing
children’s diet with omega-3 fatty
acids may alleviate the symptoms
of the condition, at least in the short
term.”

There is also some support, they
say, for the idea that low prenatal
levels of DHA increase the risk for
ADHD. They note that people with
ADHD exhibit deficits in frontal
cortical dopamine synthesis and me-
tabolism, and that deficits in dopa-
mine concentration in this region are
seen in rats with inadequate levels
of brain DHA during development.
Moreover, they cite studies show-
ing that very young children whose
mothers had lower blood DHA levels
at delivery show poorer attention
and greater distractibility.

Gale et al. note that an earlier
study (the British ALSPAC study)
found an association between sea-
food consumption during late preg-
nancy and higher verbal 1Q. That
study did not detect a link between
fish consumption and hyperactivity,
possibly because it did not include
data relating to early pregnancy.

The researchers say, “The finding in
our study that children whose mothers
ate oily fish during pregnancy had a
reduced risk of hyperactivity provides
further evidence that prenatal DHA
availability may play a part in the
pathogenesis of this condition.”

The researchers also report that
while there is concern over levels
of mercury and other toxins in fish,
they saw no evidence that children
of mothers who ate fish at least once
a week had an increased risk of any
neurodevelopmental problems.

“QOily fish intake during pregnancy—as-
sociation with lower hyperactivity but not
with higher full-scale IQ in offspring,” C.
R. Gale, S. M. Robinson, K. M. Godfrey, C.
M. Law, W. Schlotz, and F.J. O’Callaghan,
Journal of Child Psychology and Psychia-
try, April 15, 2008 (epub ahead of print
publication). Address: Catharine R. Gale,
MRC Epidemiology Resource Centre
(University of Southampton), Southampton
General Hospital, Southampton, SO16
6YD, UK.

High omega-3 intake may
boost 1Q scores in girls

Girls who eat plenty of foods
rich in omega-3 fatty acids

may have higher 1Qs than those
whose diets are high in omega-6 fatty
acids, according to new findings.

Earlier research by William Lassek
and Steven Gaulin found that wom-
en who accumulate more fat on their
hips than in their abdomens score
higher on cognitive tests—as do their
children. The researchers suggest
that this is because these women
have greater stores of omega-3 fatty
acids, which are necessary for brain
and eye development. Fat stored
on the hips and thighs has higher
levels of omega-3 fatty acids than
abdominal fat.

In a new study, Lassek and Gaulin
analyzed dietary information for
4,000 girls and boys between the ages
of 6 and 16 who participated in the
Third National Health and Nutrition
Examination Study (NHANES). After
controlling for age, race, number
of siblings, blood lead levels, and
parental education and income,
the researchers found that girls who
ate large amounts of foods high in
omega-3 fatty acids had higher scores
on four cognitive tests including an
IQ test. Girls who ate higher levels
of omega-b6 fatty acids, on the other
hand, did more poorly on the tests.

Boys who ate high levels of ome-
ga-3 fatty acids also showed an ad-
vantage, but the difference was twice
as large for girls (possibly because
girls store more omega-3 fats on
their lower bodies). The researchers
say dietary omega-3 accounted for

continued on page 7
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Elimination diet dramatically reduces attention problems, hyperactivity, ODD symptoms

on the Abbreviated Conners Scale
(ACS) and the ADHD-DSM-IV Rating
Scale (ARS).

The researchers report, "At the
end of the trial the mean scores in the
intervention group showed a 62.6
percent improvement on the ACS
and a 70.3 percent improvement
on the ARS number of ADHD crite-
ria.” The control group, in contrast,
showed no improvement. Children
in the treatment group exhibited both
improved attention and reduced hy-
peractivity and impulsivity.

“According to the parent ratings,”
the researchers say, “11 of 13 children
(85 percent) in the intervention group
who completed the study showed an
improvement of 50 percent or more.”
These responders, Pelsser and col-
leagues say, no longer met criteria
for ADHD. Teachers scored 7 of 10

Can high omega-3 intake

increase 1Q scores in girls?
(continued from page 6)

about one percent of the difference
in girls” test scores, or about the same
percentage as lead exposure.

Discussing the study with Sci-
ence reporter Ann Gibbons, Joseph
Hibbeln—who has studied omega-
3 fatty acids intensively—com-
mented, “The big change in the
Western diet of the past 100 years
is a massive increase in the dietary
intake of omega-6 fatty acids.” He
notes that diets deficient in omega-
3 acids are associated with a higher
risk of violence, depression, sui-
cide, and bipolar disorder.

“Smart girls eat fish,” Ann Gibbons,
ScienceNOW Daily News, June 20,
2008. Lassek and Gaulin presented
their findings at the Human Behavior
and Evolution Society meeting in Kyoto,
Japan, in June 2008.

(continued from page 1)

children in the treatment group as re-
sponders (teacher ratings for the other
children were not available), while
they scored none of the control-group
children as responders.

According to Pelsser and col-
leagues, parents and teach-
ers rated the majority of the

ADHD children participating
in the elimination diet, but

none in the control group, as

greatly improved.

At the beginning of the trial, 12
of the children in the treatment
group and 10 in the control group
met criteria for ODD, a disorder
characterized by frequent temper
tantrums, anger, resentment, and
active defiance of adults. By the end
of the trial, only 4 of the children in
the intervention group met criteria
for ODD, while all of the 10 children
in the control group still did so.

The researchers say their results
are consistent with other studies,
noting, “All controlled trials on
ADHD and foods using a few foods
diet show a more or less beneficial

effect on the behavior of the sub-
jects.” They note that the extent of
the restrictions may play a significant
role in how effective this interven-
tion is for children with ADHD.

They also note the significance
of the surprising reduction in ODD,
saying, “We expected the children in
the intervention group to show dete-
rioration of their ODD behavior, op-
posing the dietary restrictions which
they surely would not like.”

Pelsser and colleagues note that
their study was limited by the impos-
sibility of keeping parents and teach-
ers uninformed as to which children
participated in the intervention. They
also acknowledge that the elimina-
tion diet may be hard for children to
follow, but they note that new foods
can be added to the diet gradually in
order to determine which foods cause
problems.

“Arandomised controlled trial into the
effects of food on ADHD,” Lidy M. J. Pelss-
er, Klaas Frankena, Jan Toorman, Huub F.
J. Savelkoul, Rob Rodrigues Pereira, and
Jan K. Buitelaar, European Child and Ado-
lescent Psychiatry, April 21, 2008 (epub
ahead of print publication). Address: Lidy
Pelsser, Imjpelsser@worldmail.nl.

Why Orime Times?

The more we learn about the brain dysfunction that underlies much
delinquency and criminal behavior, the more successful we will
be in truly rehabilitating offenders and preventing at-risk children
from turning to lives of crime. The purpose of Crime Times, a free
publication sponsored by the Wacker Foundation, is to foster this

effort by reporting state-of-the-art worldwide research on biological

causes and treatment of aberrant behavior. It is our hope that
physicians, researchers, educators, law enforcement professionals,
and parents can use the information in Crime Times to build a
better, safer future for at-risk children and for the communities in
which they live.
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Q UOTABLE “Personality and behavioral change

can be prominent in infections of the brain.... Violence,
theft, and antisocial behavior can be seen both in the
acute illness and as sequels to the disease, resulting in
incarceration. Some previously law-abiding patients
have been arrested because of criminal behavior. Other
patients have poor memory and an inability to organize
behavior, leading to a dependence on others for their
daily existence. Such patients have great difficulty in
securing and sustaining a job, leading to disability,
often when they are not obviously abnormal. Society’s
response to such compromised individuals should be
therapeutic, not punitive.”
—Alex Tselis and John Booss, in “Behavioral
consequences of infections of the central nervous system:

with emphasis on viral infections,” Journal of the American
Academy of Psychiatry and the Law, 2003
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