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Lead levels linked to 
antisocial behavior

 Dutch prison study: Nutrients reduce behavior problems

Young male adult offenders 
who received nutritional 

supplements committed significantly 
fewer incidents of aggression and 
rule-breaking than those taking a 
placebo, according to a new Dutch 
study.

In the randomized, double-blind, 
placebo-controlled study, Ap Zaal-
berg and colleagues evaluated more 
than 200 offenders between the ages 
of 18 and 25 who were incarcerated 
in eight Dutch prisons. Half of the 
group received a placebo, while the 
other half received supplements con-
taining 25 vitamins and minerals and 
several essential fatty acids. Partici-
pants who took the supplements or 
placebos for at least one full month 
were included in the results.

The researchers’ data showed 
a significant reduction in reported 
incidents among prisoners taking 
the supplements compared to those 
receiving the placebo. “When ex-
pressed in proportional differences, 
the decrease on this measure was 
impressive,” they say, “with a re-
duction of 34% in the experimental 
group against a 14% increase in 
the control group.” However, the 
researchers did not see differences 
between the active and placebo 
groups in measurements of aggres-
sion or psychiatric symptoms. 

The findings of Zaalberg and 
colleagues are consistent with an 
earlier report by Bernard Gesch and 
colleagues, who found that prisoners 
receiving nutritional supplements 
committed 26% fewer offences than 
those taking placebos. In Gesch’s 
study, prisoners taking supplements 
committed 37% fewer serious of-
fences compared to baseline levels. 

Like Zaalberg and colleagues, Gesch 
and colleagues did not detect chang-
es in the prisoners’ self-reported ag-
gression or psychological symptoms. 
Zaalberg comments that the actual 
count of incidents “may be a more 
‘concrete’ outcome measurement” 
than personal reports.

The researchers conclude that 
“the prospect of influencing aggres-
sion and rule-breaking behavior 
with nutrients in moderate doses is 

Zaalberg and colleagues say 
their data showed a 

reduction of 34% in acts of 
aggression or rule-breaking 
in the experimental group, 

compared to a 14% increase 
in the control group.

important enough to warrant future 
research.” They add, “This is particu-
larly true as adequate supplementa-
tion may also have beneficial effects 
on mental health and cognitive 
functioning.”

A third large-scale study, conduct-
ed by Oxford University researchers, 
is currently investigating the effects 
of nutritional supplements on 1,000 
prisoners in three facilities. The three-
year study will end in 2011.

—
“Effects of nutritional supplements on 

aggression, rule-breaking, and psycho-
pathology among young adult prison-
ers,” Ap Zaalberg, Henk Nijman, Erik 
Bulten, Luwe Stroosma, and Cees van 
der Staak, Aggressive Behavior, Vol. 
35, 2009, 1-10. Address: Ap Zaalberg, 
WODC, Ministry of Justice, P.O. Box 
20301, NL-2500, EH, The Hague, The 
Netherlands, a.zaalberg@minjus.nl.

Using tooth enamel to 
measure lead levels, 

a new Brazilian study adds 
to evidence linking elevated 
lead to antisocial behavior.

Kelly P. K. Olympio and 
colleagues studied 173 Brazil-
ian teenagers living in impov-
erished neighborhoods. The 
researchers asked the children 
to fill out the Self-Reported 
Delinquency (SRD) scale 
and asked their parents to 
complete the Child Behavior 
Checklist (CBCL).

The researchers report that 
after they adjusted for family 
and social variables, their data 
indicated that “high dental 
enamel lead level (DELL) is 
associated with increased risk 
of exceeding the clinical score 
for somatic complaints, social 
problems, rule-breaking be-
havior and externalizing prob-
lems.” However, DELL was not 
associated with SRD scores.

The researchers say their 
data “support the hypothesis 
that high-level lead exposure 
can trigger antisocial behavior,” 
adding that their findings sup-
port the need for public policies 
to prevent lead poisoning.

—
“Surface dental enamel lead 

levels and antisocial behavior in 
Brazilian adolescents,” Kelly P. 
K. Olympio, Pedro V. Oliveira, 
Juliana Naozuka, Maria R. A. Car-
doso, Antonio F. Marques, Wanda 
M. R. Günther, and Etelvino J. H. 
Bechara, Neurotoxicology and 
Teratology, December 18, 2009 
(epub prior to print publication). 
Address: Etelvino J. H. Bechara,  
ebechara@iq.usp.br.
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Female hormone may aid 
in healing after brain injury

Omega-3 fatty acids may reduce risk of psychotic disorders

Omega-3 fatty acids may help 
prevent psychotic disorders 

in high-risk teens and adults, accord-
ing to a recent study.

G. Paul Amminger and col-
leagues enrolled 81 individuals 
ranging in age from 13 to 25 in 
a randomized, double-blind, pla-
cebo-controlled study to test the 
efficacy of fish oil—which is high in 
omega-3 fatty acids—in preventing 
psychosis. The subjects in the study 
were considered to be at “ultra-
high” risk for psychosis because 
they had experienced transient 
psychotic episodes or exhibited 
low-level symptoms including de-
lusions and hallucinations. Some 
participants also had first-degree 
relatives with psychotic disorders.

The researchers randomly as-
signed participants to take either fish 
oil or a placebo for three months. 
The fish oil capsules contained 1.2 
grams per day of long-chain omega-
3 fatty acids. A year after the study 
began, the researchers determined 
which participants had been diag-
nosed with a psychotic disorder.

Only 76 participants completed 
the study, but all 81 were followed 
up. The researchers say that by the 
end of the study, “two of 41 indi-
viduals in the omega-3 group (4.9%) 
and 11 of 40 in the placebo group 
(27.5%) had transitioned to psychotic 
disorder.”  In addition, omega-3 
supplementation was significantly as-
sociated with improved function and 
decreases in positive, negative, and 
general symptoms of psychosis.

Amminger and colleagues con-
clude, “Long-chain omega-3 PUFAs 
[polyunsaturated fatty acids] reduce 
the risk of progression to psychotic 
disorder and may offer a safe and 
efficacious strategy for indicated 
prevention in young people with 
subthreshold psychotic states.”

—
“Long-chain omega-3 fatty acids 

for indicated prevention of psychotic 
disorders,” G. Paul Amminger, Miriam 
R. Schäfer, Konstantinos Papageorgiou, 
Claudia M. Klier, Sue M. Cotton, Susan 
M. Harrigan, Andrew Mackinnon, Pat-
rick D. McGorry, and Gregor E. Berger, 
Archives of General Psychiatry, Vol. 67, 
No. 2, February 2010, 146-154. Address: 
gpamminger@gmail.com.

Traumatic brain injury (TBI) can 
drastically alter personality 

and cognitive function, putting peo-
ple at risk for aberrant or criminal be-
havior. While current TBI treatments 
are of limited value, researchers are 
currently testing a new approach 
that holds promise: infusions of the 
hormone progesterone.

Progesterone, a “female” hor-
mone that plays a key role in preg-
nancy, is produced by both males 
and females and affects nervous sys-
tem function. Researchers became 
interested in progesterone’s effects 
on post-TBI healing when they 
noticed that female rats recovered 
better from head injuries than male 
rats did and that females with the 
highest cyclical levels of progester-
one did best. Since then, two small 
clinical trials have offered some 
evidence that progesterone can 
reduce the damage caused by TBI. 
While researchers aren’t sure why 
progesterone appears to aid healing 
after TBI, they note that its effects 
include suppressing inflammation 
and protecting injured neurons.

In the new study, researchers will 
test progesterone infusion on 1,140 
patients at 17 centers across the U.S. 
Patients will receive progesterone 
within four hours of injury, and treat-
ment will continue for four days. The 
project is headed by David Wright 
of the Emory University School of 
Medicine.

—
“A sexy new treatment for traumatic 

brain injury?” Greg Miller, Science, 
February 19, 2010.

MOVING?
Please let us know well ahead of 
time, so we can be sure your next 

issue reaches you!

A new study links the pesticide 
chlorpyrifos—banned for 

home use in the United States in 
2001, but still widely used in agricul-
ture—to childhood developmental 
delays.

Evaluating 266 children living in 
poor areas of New York City, Gina 
Lovasi and colleagues investigated 
the association between exposure 
to chlorpyrifos and physical or men-
tal impairments. The researchers 
measured chlorpyrifos levels in 
umbilical cord blood at the time 
of the children’s birth, controlling 
for gender, gestational age at birth, 
ethnicity, maternal education and IQ,  

Pesticide associated with childhood developmental delays
prenatal exposure to second-hand 
smoke, building dilapidation, and the 
number of community members living 
in poverty.

Results showed that high expo-
sure was associated with a 6.5-point 
decrease in the Psychomotor Devel-
opment Index score and a 3.3-point 
decrease in the Mental Development 
Index score in three-year-olds.  The 
findings were statistically significant 
and remained equal in magnitude 
after  the researchers accounted for 
housing and neighborhood charac-
teristics.

“This study helps to fill in the gaps 
continued on page 3
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Prenatal phthalate exposure linked to behavior problems

Phthalates are industrial chemi-
cals widely used as solvents 

and ingredients in plastics. Thou-
sands of household items, from 
shampoos to flooring products, 
contain phthalates—and according 
to one new study, these chemicals 
may be contributing to childhood 
conduct disorder and hyperactiv-
ity.

Stephanie Engel and colleagues 
studied the urinary phthalate levels 
of a group of pregnant women in 

New York City between 1998 and 
2002. The researchers assessed the 
cognitive and behavioral develop-
ment of 188 of the women’s children 
at the ages of four and nine years by 
having the mothers fill out the Be-
havior Rating Inventory of Executive 
Functioning (BRIEF), which assesses 
brain functions such as planning and  
emotional control, and the Behavior 
Assessment System for Children 
(BASC-PRS).

The researchers report that in-
creased concentrations of low-
molecular-weight phthalates were 
associated with poor scores on 
measures of aggression, conduct 
problems, attention problems, de-
pression, and overall externalizing 
problems on the BASC-PRS, as 
well as poor scores on the overall 
Behavioral Symptoms Index for this 
scale. In addition, higher phthalate 
concentrations were associated 
with poor scores on the emotional 
control scale of the BRIEF and the 

Engel and colleagues say their 
findings are consistent with a 

recent Korean study showing an 
association between childhood 
phthalate exposure and ADHD 

in schoolchildren.

overall Global Executive Composite 
score on this scale.

The researchers say that while 
few of the children in their study met 
full criteria for behavioral disorders, 
“behavioral domains adversely as-
sociated with prenatal exposure to 
low-molecular-weight phthalates 
in our study are commonly found 
to be affected in children clinically 
diagnosed with conduct or attention 
deficit hyperactivity disorders.” They 
note that their findings are consistent 
with a recent Korean study show-
ing an association between higher 
phthalate exposure in childhood and 
ADHD in children between the ages 
of 8 and 11.

—
“Prenatal phthalate exposure is as-

sociated with childhood behavior and 
executive functioning,” Stephanie M. En-
gel, Amir Miodovnik, Richard L. Canfield, 
Chenbo Zhu, Manori J. Silva, Antonia 
M. Calafat, and Mary S. Wolff, Environ-
mental Health Perspectives, January 8, 
2010 (epub prior to print publication). 
Address: Stephanie Engel, Department 
of Preventive Medicine, The Mount Sinai 
School of Medicine, One Gustave L. Levy 
Place, Box 1057, New York, NY 10029, 
Stephanie.Engel@mssm.edu. Free full text 
available at the website of Environmental 
Health Perspectives, http://ehp03.niehs.
nih.gov/home.action.

about what is known about the effect 
of the pesticide chlorpyrifos on the de-
velopment of young children by show-
ing that there is a clear-cut association 
between this chemical and delayed 
mental and motor skill development 
in children, even when there are other 
potentially harmful environmental fac-
tors present,” Lovasi says.

—
“Chlorpyrifos exposure and urban 

residential environment characteristics as 

determinants of early childhood neuro-
development,” G. S. Lovasi, J. W. Quinn, 
V. A. Rauh, F. P. Perera, H. F. Andrews, 
R. Garfinkel, L. Hoepner, R. Whyatt, and 
A. Rundie, American Journal of Public 
Health, March 18, 2010 (epub prior to 
print publication). Address: Gina Lovasi, 
gl2225@columbia.edu.

—
“Pesticide chlorpyrifos is linked to 

childhood developmental delays,” news 
release, Columbia University, March 
18, 2010.

Chlorpyrifos linked to childhood developmental delays 
(continued from page 2)

Children with low zinc and 
iron levels may be at in-

creased risk for attention deficit 
hyperactivity disorder (ADHD), ac-
cording to a new study.

Ozgur Oner and colleagues 
studied 118 children diagnosed 
with ADHD, ranging in age from 7 
to 14. The study included 97 boys 
and 21 girls, none of whom had 
taken medication for ADHD. The 
researchers measured the children’s 
ferritin (iron) levels, zinc levels, he-
moglobin, mean corpuscular volume 
(MCV), and reticulocyte distribution 
width (RDW). They measured MCV 
and RDW, they say, because “iron 
deficiency is usually defined by low 
serum ferritin levels or low MCV 
and high RDW values.” Parents and 
teachers rated the children’s behav-
ior using the Conners rating scales.

“The results of the present study 
were consistent with previous stud-
ies, including our group’s, showing 
that low ferritin level was associated 
with higher hyperactivity scores,” 
the researchers say. “However, in the 
present study we have found that low 
zinc level was also associated with 
high Conners Parent Rating Scale 

Low levels of zinc, iron   
associated with ADHD

continued on page 6
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People with psychopathic traits are wired to seek rewards despite risks, new study finds

PAGE 4 

Adding DHA to kids’ diets may increase cortical activation

Psychopaths are neurologi-
cally wired to keep seeking 

rewards in spite of the cost, a new 
study indicates.

Joshua Buckholtz and colleagues 
studied 30 healthy adults between 
the ages of 18 and 35, using the Psy-
chopathic Personality Inventory (PPI) 
to determine which participants had 
the highest levels of psychopathic 
traits. These traits include manipu-
lativeness, egocentricity, aggression, 
and risk-taking.

In the first phase of the experi-
ment, the researchers gave par-
ticipants an amphetamine drug and 
used positron emission tomography 
(PET) to determine how their brains 
released dopamine in response to 
the drug. “Our hypothesis was that 
psychopathic traits are also linked 
to dysfunction in dopamine reward 
circuitry,” Buckholtz says. “Consis-
tent with what we thought, we found 

people with high levels of psycho-
pathic traits had almost four times 
the amount of dopamine released in 
response to amphetamine.”

Next, subjects participated in a 
task in which they were told they 
would receive a financial reward. 
During the task, they underwent 
functional magnetic resonance 
imaging (fMRI) scans. The research-
ers found that the nucleus accum-
bens—a reward-related region of 
the brain—was much more active 

Supplementing children’s diets 
with docosahexaenoic acid 

(DHA) increases activation of the 
prefrontal cortex during tasks that 
demand sustained attention, accord-
ing to a new study.

Robert McNamara and colleagues 
evaluated 33 healthy boys between 
8 and 10 years of age. The research-
ers randomly assigned the boys to 
receive high-dose DHA (1200 mg 
per day), low-dose DHA (400 mg per 
day), or a placebo for eight weeks.

At the end of the period, the boys 
receiving DHA had significantly 
higher levels of DHA in their red 
blood cell membranes than children 
taking the placebo. Tests showed 
a two-fold increase in erythrocyte 
DHA composition in the low-dose 
group and a three-fold increase in 
the high-dose group.

During a test measuring sustained 
attention, both the high-dose and low-
dose groups showed greater increases 
in activation of the dorsolateral pre-
frontal cortex than the placebo group 
did. They also showed decreased 
activity in the occipital cortex (low-
dose group) and the cerebellar cortex 
(high-dose group). In addition, higher 
DHA composition in red blood cells 
correlated with faster reaction times 
on the attention task.

The researchers conclude, “The 
present findings add to an emerging 
body of evidence from preclinical 
and clinical imaging studies that 
suggest that dietary DHA intake is 
a robust modulator of functional 
cortical activity.” They note that 
deficits in erythrocyte and plasma 
DHA and reductions in prefrontal 

in participants with high psychopa-
thy scores when they anticipated 
rewards than it was in people with 
low psychopathy scores. Buckholtz 
says, “It may be that because of these 
exaggerated dopamine responses, 
once they focus on the chance to get 
a reward, psychopaths are unable 
to alter their attention until they get 
what they’re after.”

Study coauthor David Zald adds, 
“There has been a long tradition of 
research on psychopathy that has 
focused on the lack of sensitivity to 
punishment and a lack of fear, but 
those traits are not particularly good 
predictors of violence or criminal 
behavior. Our data is suggesting that 
something might be happening on 
the other side of things. These indi-
viduals appear to have such a strong 
draw to reward—to the carrot—that 
it overwhelms the sense of risk or 
concern about the stick.”

Buckholtz says the findings high-
light the importance of neurological 
research into behavior. He con-
cludes, “These findings may help us 
find new ways to intervene before a 
personality trait becomes antisocial 
behavior.”

—
“Mesolimbic dopamine reward 

system hypersensitivity in individu-
als with psychopathic traits,” Joshua 
W. Buckholtz, Michael T. Treadway, 
Ronald L. Cowan, Neil D. Woodward, 
Stephen D. Benning, Rui Li, M. Sib 
Ansari, Ronald M. Baldwin, Ashley N. 
Schwartzman, Evan S. Shelby, Clar-
ence E. Smith, David Cole, Robert M. 
Kessler, and David H. Zald, Nature 
Neuroscience, March 14, 2010 (epub 
prior to print publication). Address: 
Joshua W. Buckholtz, joshua.buck-
holtz@vanderbilt.edu.

—and—
“Psychopaths’ brains wired to seek 

rewards, no matter the consequences,” 
news release, Vanderbilt University, 
March 14, 2010.

Buckholtz says, “It may be that 
because of [their] exaggerated 

dopamine responses, once they 
focus on the chance to get a 

reward, psychopaths are unable 
to alter their attention until they 

get what they’re after.”

continued on page 7
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Quotes from 
THE NDD BOOK

by William Sears, M.D.:

Book Review: 
THE NDD Book

by William Sears, M.D.
Little, Brown and Company, 2009

Paperback, 212 pages

NDD, the focus of this book, 
stands for “nutrition deficit dis-
order”—a medical problem that 
noted physician William Sears calls 
an epidemic in America today.

Sears, the author of more than 
30 books on childcare including 
the bestseller The Baby Book, is an 
associate clinical professor of pedi-
atrics at the University of California 
Irvine School of Medicine. In his 
new book, he investigates the link 
between poor nutrition and what 
he calls the “Ds”: ADD, ADHD, 
BPD, OCD, and other behavioral 
disorders that now affect millions 
of children.

Sears, who has been a practicing 
pediatrician for 36 years, says that 
during his career, “I have never 
before seen such an epidemic of 
nutrition related illnesses.” He 
offers a simple explanation for 
why kids are, as he puts it, getting 
sicker, sadder, and fatter: “You 
put junk food into a child’s brain, 
you get back junk behavior and 
learning.”

In The NDD Book, Sears describes 
why “fake food” causes a wide range 
of behavior and learning problems 
and offers a seven-step plan for 
getting children to eat foods that en-
hance learning, behavior, and physi-
cal health. Parents seeking a practical 
approach for reducing children’s 
behavior problems—or seeking ways 
to prevent these problems—will 
find this book, which is written for 
a lay audience, invaluable. We also 
recommend the book highly to phy-
sicians, nutritionists, and educators 
interested in motivating families to 
make dietary changes.

“Parents, we have an epidemic of 
Ds: attention deficit disorder (ADD), 
obsessive compulsive disorder 
(COD), autism spectrum disorder 
(ASD), bipolar disorder (BPD), op-
positional defiant disorder (ODD), 
depression, and the biggest D of the 
decade, diabetes. To treat these Ds, 
children are taking more prescription 
drugs than ever before. While these 
disorders do exist and drugs are often 
necessary, they can be made worse 
and even triggered by nutrition defi-
cit disorder.”

—
“Infants are born with most of the 

brain cells they’re going to have, but 
it’s the connections between brain 
cells that account for brain growth. 
Simply put, real food helps the de-
veloping brain make connections.”

—
“Some children—I call them 

‘quirky’ kids—think, act, and learn 
differently because their brains are 
wired differently. Their brain cells 
are more vulnerable to the effects 
of junk food than those of other 
children, so they are more vulner-
able to quirky learning, mood, and 
behavior issues.”

—
“While a steady supply of good 

carbs gives steady moods, junky 
carbs give junky moods, junky 
behavior, and junky learning—and 
the child gets labeled with more 
Ds, such as ADD, OCD, learning 
disabilities, and depression.”

—
“Academically, schools are only 

as good as the parents behind them. 
This is also true of the foods schools 
serve. You have both a right and an 
obligation to insist that the school 
not pollute your child.”
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Attention deficit hyperactivity disorder linked to higher rate of young adult criminality

Children with attention defi-
cit hyperactivity disorder 

(ADHD) at are heightened risk for 
criminality as adults, a new study 
shows.

Jason Fletcher and Barbara Wolfe 
evaluated data on nearly 14,000 in-
dividuals participating in the Nation-
al Longitudinal Study of Adolescent 
Health (Add Health). Add Health 
first collected data on students when 
they were in grades 7 through 12, 
conducting follow-up interviews one 
year and six years later. 

The study collected information 
from the students, parents, siblings, fel-
low students, and school administra-
tors, and ADHD was identified based 
on participants’ retrospective reporting 
of symptoms during childhood. The 
researchers divided participants with 
childhood ADHD into three categories 
depending on whether they exhibited 
primarily inattention, primarily hyper-
activity, or a combination.

The researchers say their data 
showed that participants who re-
ported having ADHD symptoms 
between 5 and 12 years of age were 
far more likely to report participating 
in criminal activities as young adults 
than their peers without ADHD—a 
finding that was true for all three types 
of ADHD. The results remained valid 
when the researchers controlled for 
a wide range of demographic and 
socioeconomic factors.

Fletcher and Wolfe found that 
individuals with the inattentive 
type of ADHD were 6.5% more 
likely to commit a crime than their 
non-ADHD peers, while those with 
impulsive symptoms were 11% more 
likely and those with a combination 
of both inattention and hyperactivity 
were 5% more likely.

Individuals with the inattentive 
subtype of ADHD, the researchers 
report, had an elevated rate of all 

types of crimes except robbery. In 
particular, they committed crimes 
that required planning, such as sell-
ing drugs. “Individuals with impulsive 
symptoms had the highest increase in 
criminal activities of all the ADHD 
subtypes,” they say, “and were more 
likely to be arrested and convicted 
of a crime. The impulsive nature of 
their disorder seemed to lead them 
to engage in more impulsive crimes 
such as theft and robbery.” 

The researchers conducted an 
analysis of the economic costs of 
ADHD-linked crime and say, “A 
rough estimate of this cost to victims 
is between 50 and 170 million dol-

lars per year and our estimate of the 
total cost to society is between 2 
and 4 billion dollars per year, a very 
sizeable cost to society.” They con-
clude that development of effective 
interventions for ADHD “could be 
dollars well spent in terms of crime 
and drug abuse averted.”

—
“Long-term consequences of child-

hood ADHD on criminal activities,” Ja-
son Fletcher and Barbara Wolfe, Journal 
of Mental Health Policy and Economics, 
Vol. 12, 2009, 119-38. Address: Jason 
Fletcher, Yale University, School of 
Public Health, 60 College Street #303, 
New Haven, CT 06520, jason.fletcher@
yale.edu.

(CPRS) hyperactivity score as well as 
high CPRS anxiety, conduct problems, 
and total scores. That was also consis-
tent with previous studies indicating 
higher scores in patients with low 
zinc levels.” Teacher ratings were not 
significantly associated with zinc or 
ferritin levels, but high RDW, indicat-
ing iron deficiency, was associated 
with teacher-reported symptoms.

The researchers say their findings 
suggest that children with both low 
zinc and low iron levels had the high-
est level of hyperactivity symptoms ac-
cording to parents. However, zinc and 
ferritin levels did not correlate with 
learning problems. This suggests, Oner 
and colleagues say, that deficiencies 
affect the hyperactivity/impulsivity 
component of ADHD rather than the 
inattention component.

The researchers point out that 
both zinc and iron powerfully affect 
the dopamine system. They note, 
“Neuroimaging, genetics, and ani-
mal studies have suggested that do-
paminergic transmission is impaired 
in subjects with ADHD.”

—
“Effects of zinc and ferritin levels on 

parent and teacher reported symptom 
scores in attention deficit hyperactivity 
disorder,” Ozgur Oner, Pinar Oner, Ozlem 
Hekim Bozkurt, Elif Odabas, Nilufer Ke-
ser, Hasan Karadag, and Murat Kizilgün, 
Child Psychiatry and Human Develop-
ment, March 18, 2010 (epub prior to print 
publication). Address: Ozgur Oner, Child 
Psychiatry Department, Dr Sami Ulus 
Children’s Hospital, Telsizler, Altindag, 
Ankara, Turkey, ozgur.oner@yahoo.com.

Low levels of zinc, iron associated with childhood hyperactivity
(continued from page 3)

“Poor diet is without a doubt 
one of the major reasons we’re see-
ing such an incredible spike in the 
number of kids diagnosed with and 
medicated for mental and emotional 
disorders. Even drugs can’t help our 
kids when they are quite literally 
being starved of their mental and 
emotional health.”

Scott M. Shannon and Emily 
Heckman, in Please Don’t Label 

My Child

Quotable....
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DHA supplementation 
(continued from page 4)

Children with ADHD have low blood levels of key nutrients

Children with attention defi-
cit hyperactivity disorder 

(ADHD) are more likely than other 
children to be deficient in zinc 
and copper, according to a recent 
report.

Joy Kiddie and colleagues studied 
44 children with ADHD between 
the ages of 6 and 12. Of this group, 
17 were not taking medications, 18 
were taking stimulant drugs, and 
nine were taking atomoxetine. The 
researchers asked parents to keep 
three-day records of the children’s 
meals and also asked them daily by 
phone to recall what the children 
ate. They used the data to estimate 
the children’s intake of nutrients 
and “junk” food. In addition, they 
tested the children’s blood for levels 
of nutrients.

Lab tests showed that 45% of 
the children were deficient in zinc 
and 35% were deficient in cop-
per. Most of the children also had 
low blood levels of iron. All three 
nutrients are essential for proper 
brain function.

The researchers say the diets of 
the children with ADHD were com-
parable in protein, carbohydrates, 
and fats to the diets of their non-
ADHD peers. However, the children 
with ADHD ate less meat.

“There is a commonly held belief 
that children with ADHD eat more 
junk food than other children, but 
this study did not confirm this view, 
said study coauthor Margaret Weiss. 
“However, our data suggest children 
with ADHD are nutritionally different 
from the rest of the population in that 
they eat less meat, fish, and poultry 
and have low levels of related micro-
nutrients that are essential cofactors for 
the body’s manufacture of dopamine, 
norepinephrine, and melatonin.” (See 
related article on p. 3.)

—
“Children with ADHD at risk for 

zinc and copper deficiency,” Caroline 
Cassels, Medscape Medical News, No-
vember 3, 2009. Kiddie and colleagues 
presented their findings at the 2009 an-
nual meeting of the American Academy 
of Child & Adolescent Psychiatry in 
Honolulu, Hawaii.

Adding to research on the 
benefits of omega-3 fatty ac-

ids, a new study indicates that they 
may reduce behavior problems in 
children.

A. Kirby and colleagues took 
cheek cell samples from 411 school 
children and analyzed them for 
levels of PUFA (polyunsaturated 
fatty acids), including omega-3 fatty 
acids. In addition, they administered 
cognitive performance tests and col-
lected data from parents and teach-
ers regarding the attention skills and 
behavior of the children. 

“Measures of reading, spelling 
and intelligence did not show any 
association with PUFA levels,” the 
researchers report, “but some as-
sociations were noted with the level 
of omega-3 fatty acids and teacher 
and parental reports of behavior, 
with some evidence that higher 
omega-3 levels were associated with 
decreased levels of inattention, hy-
peractivity, emotional and conduct 
difficulties and increased levels of 
prosocial behavior.” 

The researchers note that previ-
ous research has suggested that chil-
dren with ADHD may have lower 
concentrations of polyunsaturated 
fatty acids (PUFAs), and particularly 
omega-3 fatty acids, in their red 
blood cells and plasma. Earlier 
studies have also shown that supple-
mentation with omega-3 fatty acids 
may reduce behavioral problems in 
children with ADHD.

—
“Children’s learning and behaviour 

and the association with cheek cell 
polyunsaturated fatty acid levels,” A. 
Kirby, A. Woodward, S. Jackson, Y. 
Wang, and M. A. Crawford, Research 
in Developmental Disabilities, February 
19, 2010 (epub prior to print publica-
tion. Address: Sarah.Jackson@newport.
ac.uk.

Omega-3s may reduce 
kids’ behavior problems

cortical blood flow have been 
reported in attention deficit hy-
peractivity disorder (ADHD), and 
that patients with major depression 
exhibit both red blood cell DHA 
deficits and cortical pathology.

—
“Docosahexaenoic acid supplemen-

tation increases prefrontal cortex activa-
tion during sustained attention in healthy 
boys: a placebo-controlled, dose-rang-
ing, functional magnetic resonance 
imaging study,” Robert K. McNamara, 
Jessica Able, Ronald Jandacek, Therese 
Rider, Patrick Tso, James C. Eliassen, 
David Alfieri, Wade Weber, Kelly Jarvis, 
Melissa P. DelBello, Stephen M. Stra-
kowski, and Caleb M. Adler, American 
Journal of Clinical Nutrition, February 
3, 2010 (epub prior to print publica-

tion). Address: Robert K. McNamara, 
Department of Psychiatry, University of 
Cincinnati, College of Medicine, 260 
Stetson Street, Cincinnati, OH 45219-
0516, robert.mcnamara@uc.edu.

Quotable....
“By focusing almost exclusively 

on presumed psychological causes, 
well-intentioned counselors, doctors, 
teachers, and social workers ignore 
a vast and growing body of scientific 
evidence showing that the problems 
of difficult or dangerous people stem 
largely, and perhaps in many cases 
totally, from biological malfunctions 
of their brains.”

Bernard Rimland, Ph.D., in 
Dyslogic Syndrome
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QUOTABLE “The goals of science and of law 
are different. However, important legal questions such as 
moral blameworthiness, culpability, responsibility, and 
the likelihood of recidivism depend to some degree on 
improved understandings of human behaviour. There-
fore, 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 et al.,  “Law, 
responsibility, and the brain,” 

PLos Biology,  2007
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