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Evidence mounts for link between diet, children’s behavior

Liu and Raine say 
malnutrition could 

affect behavior 
directly—by altering 
brain cell growth and 

development, changing 
neurochemistry, or 

increasing vulnerability 
to the effects of 

toxins—or indirectly, 
by causing IQ 

reductions that are 
associated with 

behavior problems. 

In 1990, two researchers 
—Michael Gottfredson 

and Travis Hirschi—proposed 
a “general theory of crime” 
that is now widely accepted. 
According to this theory, low 
self-control is the primary 
cause of crime and related be-
haviors. Moreover, the theory 
states, adults’ levels of self-
control depend on the quality 
of parenting they received in 
early childhood.

Sociological studies offer 
evidence seeming to sup-
port both parts of this theory, 
solidifying its popularity. But 
John Paul Wright and Kevin 
Beaver argue that while low 
self-control indeed plays a 
key role in criminality, stud-
ies that blame parents for 
this trait in their children are 
fatally flawed because they 
are poorly designed and fail to 
consider the effects of genes.

Gottfredson and Hirschi 
claimed that “the magnitude 
of the ‘genetic effect’ is near 
zero,” but Wright and Beaver 
counter that “a large body of 
literature… has arrived at a 
very different conclusion.” 
Research, they say, shows that 
impulsivity and attention defi-
cit hyperactivity disorder—
both of which are aspects of 
low self-control—are highly 
heritable. For example, they 
note, one study by Spencer et 
al. found that “the mean heri-
tability of ADHD… is approxi-

When it comes to 
crime—how much do 
parents matter? Prenatal or childhood mal-

nourishment may lead to bad 
behavior as well as poor health, ac-
cording to a new research review.

Jianghong Liu and Adrian Raine 
examined clinical, laboratory, and 
epidemiological studies, and say, 
“Different lines of evidence support 
the view that poor nutri-
tion contributes to the 
development of child 
behavior problems.” 
Among the research 
they cite:

• Children who ex-
perience “protein-en-
ergy malnutrition” in 
infancy have significant 
attention deficits, and 
those with deficiencies 
of protein, zinc, and 
iron at three years of 
age exhibit more “ex-
ternalizing” behaviors 
(such as aggression) in childhood 
and adolescence.

• Studies link iron deficiency, 
which affects up to half of children 
worldwide, to both aggression and 
conduct disorder.

• Rats deprived of zinc during 
prenatal development are more ag-
gressive than controls, and human 
studies show a link between zinc 
deficiency and hyperactivity.

• Research indicates that defi-
ciencies of “micronutrients” can 
interact with exposure to heavy met-
als to increase the risk of antisocial 
behavior.

• Although findings are not con-
sistent, several animal and human 
studies indicate that low levels of 
omega-3 fatty acids can increase 
aggression.

Liu and Raine say there is evi-
dence that cognitive impairments 
due to prenatal or early-childhood 
malnutrition may be at least partially 
reversible. Their own research, they 
note, shows that enrichment pro-
grams that include better nutrition 
can significantly reduce conduct dis-

order and early-adult 
criminal behavior. 
They also cite the work 
of Bernard Gesch (see 
Crime Times Volume 
8, Number 3, 2002, 
page 1), who found 
that dietary supple-
ments can dramatically 
reduce antisocial acts 
in a prison population. 
In addition, they point 
to a study by Stephen 
Schoenthaler and I. D. 
Bier, in which school-
children who received 

a vitamin-mineral supplement for 
four months showed a 47% reduc-
tion in antisocial behavior compared 
to children who received a placebo.

Liu and Raine say malnutrition 
could affect behavior directly—by 
altering brain cell growth and de-
velopment, changing neurochem-
istry, or increasing vulnerability to 
the effects of toxins—or indirectly, 
by causing IQ reductions that in 
turn are associated with behavior 
problems. 

—
“The effect of childhood malnutrition 

on externalizing behavior,” Jianghong 
Liu and Adrian Raine, Current Opinion 
in Pediatrics, Vol. 18, 2006, 565-70. 
Address: Jianghong Liu, Department 
of Psychology, University of Southern 
California, Los Angeles, CA 90089-0375, 
jianghol@usc.edu.continued on page 3
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The eyes may offer a window into the origins of psychopathy

Psychopaths, who are among 
the most dangerous of crimi-

nals, have little or no empathy for the 
people they hurt. A new study, which 
investigates how psychopaths look 
at faces, provides a clue about this 
callousness and suggests a possible 
early intervention as well.

Impaired fear recognition occurs 
both in psychopaths and in people 
who suffer damage to a brain area 
called the amygdala. Some research 
also links amygdala dysfunction to 
psychopathic behavior. 

A recent study found that patients 
with amygdala dysfunction miss 
signs of fear because they fail to 
pay attention to other people’s eyes. 
Scientists successfully corrected this 
behavioral deficit by instructing 
patients to focus on the eyes when 
interacting with others.

To see if a similar anomaly in 
visual behavior occurs in psycho-
paths, Mark Dadds and colleagues 
organized a two-part study involving 
33 schoolboys in the first phase and 
65 boys in the second phase. The 
age range for the combined groups 
was 8 to 17 years.

The researchers measured an-
tisocial and callous-unemotional 
traits in the children and then 
analyzed the the ability of three dif-
ferent groups—antisocial, callous, 
or typical children—to recognize 
emotions. Initially, the students 
received no instruction as they 
viewed pictures of faces displaying 
happiness, sadness, anger, disgust, 
fear, or a neutral expression. Next, 
the researchers specifically asked 
the children to look into the eyes of 
the people in the images. Last, par-
ticipants were asked to look at the 
mouths of subjects in the photos.

The researchers found that:
—Children who exhibited antiso-

cial behavior tended to see neutral 

faces as angry, which is consistent 
with other studies.

—Children with callous-unemo-
tional behavior (typical of psycho-
paths) exhibited a very different im-
pairment, commonly identifying fear-
ful faces as neutral or disgusted.

—When participants looked 
directly at the eyes of the people 
in the photos, children with cal-
lous-unemotional traits recognized 

fear as efficiently as other children. 
Their fear-recognition deficit re-
turned when the researchers asked 
them to look at the mouths of the 
people in the photos rather than at 
their eyes.

The researchers say their find-
ings “show that antisocial behavior 
and callous-unemotional traits 
are associated with very different 
emotion recognition problems in 
young males” and further implicate 
amygdala dysfunction as a culprit in 
psychopathy. 

Moreover, they say, the fact that 
callous-unemotional children im-
proved in their ability to recognize 
fear when they looked at the sub-
jects’ eyes “may have wide-reach-
ing implications for understanding 
and intervening with high-risk 
children at developmentally sen-
sitive periods.” The findings hint 
that helping young at-risk children 

Is psychopathy a learn-
ing disability? A series of 

studies by Joseph Newman 
suggests that psychopaths 
have an “informational pro-
cessing deficit” that makes 
them oblivious to environ-
mental cues, such as another 
person’s fear or discomfort, 
when they are focused on an 
action that promises instant 
reward.

Newman tested this theory 
in several prison populations 
by recording the time it took 
for psychopaths and non-
psychopaths to name the 
images they saw in a series 
of mislabeled pictures—for 
instance, a drawing of a pig 
with the word “dog” super-
imposed on it. 

Psychopaths consistently 
named the images quickly, 
while non-psychopaths took 
longer because they paid 
more attention to the periph-
eral clue of the written word. 
“People think (psychopaths) 
are just callous and without 
fear,” Newman says, “but 
there is definitely something 
more going on. When emo-
tions are their primary focus, 
we’ve seen that psychopathic 
individuals show a normal 
response. But when focused 
on something else, they be-
come insensitive to emotions 
entirely.”

—
“Psychologist adds scientific 

insight to loaded label of ‘psycho-
path,’” news release, University 
of Wisconsin-Madison, June 30, 
2006.

 

Are psychopaths evil— 
or learning disabled?

continued on page 4

Dadds et al. say the fact that 
callous-unemotional children 

improved in their ability to 
recognize fear when they 

looked at subjects’ eyes “may 
have wide-reaching implica-
tions for understanding and 
intervening with high-risk 

children at developmentally 
sensitive periods.” 
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Children whose mothers drink 
heavily during pregnancy 

can suffer from Fetal Alcohol Spec-
trum Disorders (FASD) that put them 
at high risk for serious behavioral 
problems and criminality. Unfor-
tunately, identifying children with 
FASD in time to provide effective 
early intervention is difficult, since 
many of them do not exhibit clearcut 
physical anomalies. New research 
suggests, however, that a simple, 
safe, and inexpensive ultrasound test 
can identify many infants with FASD 
in the first few weeks of life.

Noting that teens and adults 
with FASD exhibit abnormalities 
in a brain region called the corpus 
callosum, Fred Bookstein and col-
leagues used neonatal ultrasound 
to measure this area in 7 children 
of heavy drinkers and 11 children 
of mothers who drank minimally or 
not at all during pregnancy. All ba-
bies were 17 weeks old or younger. 
Using a system called “unwarped 

image averaging,” the researchers 
identified the results of 4 children in 
the exposed group as being clearly 
different from those of all 11 unex-
posed children. 

A larger replication study is 
currently underway. If the findings 
prove to be valid, Bookstein and 
colleagues say, pediatric ultrasound 
could be used to detect FASD soon 
after birth in children of heavy drink-
ers. Currently, most individuals with 
FASD are not diagnosed until late 
childhood, if at all.

—
“Preliminary evidence that prenatal 

alcohol damage may be visible in aver-
aged ultrasound images of the neonatal 
human corpus callosum,” Fred Book-
stein, Paul Connor, Kristi Covell, Helen 
Barr, Christine Gleason, Raymond Sze, 
Jenny McBroom, and Ann Streissguth, 
Alcohol, Vol. 36, 2005, 151-60. Ad-
dress: Fred L. Bookstein, Fetal Alcohol 
and Drug Unit, 180 Nickerson Street, 
Suite 309, Seattle, WA 98109, flb@stat.
washington.edu.

Ultrasound offers possibility of early help for FASD children

mately 0.75, which means that about 
75% of the etiological contribution 
to this disorder is genetic.”

This raises an obvious question: 
why do sociological studies consis-
tently support the “bad parenting” 
theory? To find out, Wright and 
Beaver used data from 1,000 chil-
dren participating in a Department 
of Education study. The information 
allowed the researchers to determine 
the children’s levels of self-control, 
as well as their parents’ styles of 
childrearing. Because 310 of the 
children were identical or fraternal 
twins, the researchers could also 
analyze gene effects (since identical 
twins share all of their genes, and 
fraternal twins share half).

First, Wright and Beaver ana-
lyzed their data using techniques 
common to sociological studies 
and ignoring genetic effects. Their 
findings consistently revealed a 
significant effect for several aspects 
of parenting.

Next, the researchers factored in 
the role of genes, also using what they 
say is a more rigorous study design. 
When they re-analyzed the data, they 
found that “parenting measures have 
a weak and inconsistent effect” on 
children’s self-control. In fact, when 
the researchers used data solely from 
teachers’ measurements of children’s 
self-control, the effects of parenting 
nearly disappeared. 

Wright and Beaver say this 

doesn’t mean that parents don’t 
matter. Instead, they say, “Parents 
likely influence their children in 
ways that are more complicated 
than is typically assumed. Parents 
may moderate the influence of 
specific child traits, or the traits 
of parents may interact in unique 
ways with the traits of each of their 
children.” They note, too, that the 
genetically determined traits of a 
child are likely to influence how a 
parent treats the child.

The researchers conclude that 
“for self-control theory to be a valid 
theory of crime it must incorporate 
a more sophisticated understanding 
of the origins of self-control.”

Editor’s note: In a separate study 
involving the same 310 twins as 
the first study, Wright and Beaver 
analyzed the relationship between 
self-control and birth complications. 
They found that anoxia (oxygen 
deprivation) plays a strong role in 
impaired self-regulation in children. 
In contrast, they say, the effects of pa-
rental involvement (the only aspect 
of parenting linked to self-control in 
the second study) were “marginal in 
magnitude.”

—
“Do parents matter in creating self-

control in their children? A geneti-
cally informed test of Gottfredson and 
Hirschi’s theory of low self-control,” 
John Paul Wright and Kevin M. Beaver, 
Criminology, Vol. 43, No. 4, 2005, 1169-
1202; and “Evaluating the effects of birth 
complications on low self-control in a 
sample of twins,” Kevin M. Beaver and 
John Paul Wright, International Journal 
of Offender Therapy and Comparative 
Criminology, Vol. 49, No. 4, 2005, 
450-71. Address for either: John Paul 
Wright, Division of Criminal Justice, 
600 Dyer Hall, MI 0389, University 
of Cincinnati, Cincinnati, OH 45221, 
john.wright@uc.edu.

Study: parents’ role in children’s poor self-control overrated, powerful gene effects ignored
(continued from page 1)
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Shampoo ingredient could impair fetal brain development Binge drinking ups risk for 
psychiatric problems even 
in ‘non-disabled’ offspring

QUOTABLE

“Having a bad diet is now a 
better predictor of future violence 
than past violent behavior. In fact, 
predicting future criminal behavior 
from a criminal past has statistically 
little better than a random chance of 
being correct. Likewise, a diagnosis 
of psychopathy, generally perceived 
as being a better predictor than a 
criminal past, is still miles behind 
what you can predict just from look-
ing at what a person eats.”

Researcher Bernard Gesch, author 
of a landmark study on diet and crimi-
nal behavior, quoted by Pat Thomas in 

The Ecologist, April 2006

A common ingredient in sham-
poos can interfere with brain 

development in mice when applied 
to the skin of their mothers during 
pregnancy, a new study reports. The 
study’s authors say the chemical 
DEA (diethanolamine) inhibits cell 
growth and increases cell death in 
the hippocampus, a brain region 
involved in memory and emotion. 

The study’s lead author, Steven 
Zeisel, notes that the amounts of 
DEA used in the study were at least 
10 times higher than typical expo-
sure from shampooing. “But it would 
probably be prudent to look at labels 
and try to limit exposure until we 
know more,” he says. 

DEA is also used as a wetting or 
thickening agent in hand soaps, sun-
screens, and hairsprays. More than 
100,000 tons of the substance are 
sold in the U.S. each year. 

Zeisel and colleagues say DEA ap-
pears to impair absorption of choline, 
a nutrient needed for normal fetal de-
velopment. “It appears that pregnant 
mice are especially sensitive to these 

to pay attention to other people’s 
eyes could make these children 
more responsive to others and help 
to modify psychopathic traits.

The researchers also say that an 
inability to recognize fear in other 
people may be a marker for prob-
lems in developing a “theory of 
mind”—that is, the awareness that 
other people have thoughts and feel-
ings. This skill, they say, is crucial to 
the development of empathy.

Editor’s note: These findings are 
particularly interesting in light of 
educational interventions now used 
for autistic children, who have an 
aversion to making eye contact and 

Do the eyes offer glimpse into the origins of psychopathy?
(continued from page 2)

are impaired in developing a “theory 
of mind.” These interventions, which 
typically start with intensive efforts  
to teach children to look into other 
peoples’ eyes, are often remarkably 
successful in ameliorating the social 
deficits seen in autism.

—
“Attention to the eyes and fear-recogni-

tion deficits in child psychopathy,” Mark 
R. Dadds, Yael Perry, David J. Hawes, 
Sabine Merz, Alison C. Riddell, Damien J. 
Haines, Emel Solak, and Amali I. Abeygu-
nawardane, British Journal of Psychiatry, 
Vol. 189, 2006, 280-1. Address: Mark R. 
Dadds, School of Psychology, University 
of New South Wales, Sydney, NSW 2052, 
Australia, m.dadds@unsw.edu.au.

effects of DEA treatment,” they say, 
“as the decreases in liver concentra-
tions of choline and its metabolites 
were greater than those we earlier 
reported to occur in DEA-treated 
mice that were not pregnant.”

The researchers plan to study 
lower doses of DEA to see if they 
cause effects similar to those seen 
with higher doses.

Editor’s note: For a list of prod-
ucts containing DEA, see http://
householdproducts.nlm.nih.gov/
index.htm.

 —
“Diethanolamine alters neurogen-

esis and induces apoptosis in fetal 
mouse hippocampus,” Corneliu N. 
Craciunescu, Renan Wu and Steven H. 
Zeisel, FASEB Journal, Vol. 20, No. 10, 
August 2006, 1635-40. Address: Steven 
H. Zeisel, CB#7461, 2115A Michael 
Hooker Research Center, University of 
North Carolina at Chapel Hill, Chapel 
Hill, NC 27599-7461, steven_zeisel@
unc.edu.

—and—
“Ingredient commonly found in sham-

poos may inhibit brain development,” 
news release, University of North Caro-
lina at Chapel Hill, August 3, 2006.

Binge drinking during preg-
nancy can cause Fetal Alcohol 

Spectrum Disorders (FASD), but most 
children of drinkers do not suffer 
from this disorder. A new study, 
however, adds to evidence that even 
offspring who appear to suffer no ill 
effects after heavy prenatal exposure 
to alcohol are at risk for behavior 
disorders that increase their odds of 
life failure or criminality.

Helen Barr and colleagues stud-
ied 400 adults (average age 25.7) 
whose mothers originally partici-
pated in a study between 1974 
and 1975. The  mothers’ alcohol 
consumption during pregnancy was 
assessed, including whether or not 
they engaged in “binge drinking” 
(consuming five or more drinks on 
at least one occasion).

In their follow-up, Barr and col-
leagues assessed the subjects for the 
presence or absence of psychiatric 
disorders and traits. After control-

continued on page 5
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Recently, Jeffrey Halperin and 
colleagues set out to find the 

answer to a puzzling question: why 
don’t aggressive youths, like their 
adult counterparts, commonly ex-
hibit low activity of the brain “mes-
senger chemical” serotonin? 

In adults, they note, the associa-
tion between low serotonin function 
and aggressive behavior is “among 
the most consistently replicated 
findings in biological psychiatry, 
at least in males.” Yet only one of  
several studies has found low sero-
tonin activity in aggressive children, 
and some studies even report high 
activity. 

To explore this inconsistency, 
Halperin and colleagues studied 33 
boys with disruptive behavior disor-
ders whose serotonin function was 
originally measured between 1990 
and 1994. At the time of the initial 
study, the researchers categorized 
the boys—who ranged in age from 
7 to 11—as physically aggressive 
or non-aggressive, after controlling 
for a variety of potentially con-
founding factors (age, IQ, reading 
scores, socioeconomic status, use 
of medications, race, and attention 
problems/hyperactivity). 

In the initial study, researchers 
used a test called a fenfluramine 
challenge to measure serotonin 
function. Fenfluramine causes an 
increase in serotonin in the synapses, 
which in turn causes a rise in plasma 
prolactin. The magnitude of the 
prolactin response is considered to 
reflect overall serotonin function in 
the hypothalamic-pituitary axis. 

At follow-up, the researchers 
evaluated the boys (now around 
15 years of age) using interviews 
and rating scales that focus on ag-
gression, antisocial behavior, and 
substance use. Their data, Halperin 
and colleagues say, show that among 

youth designated as aggressive dur-
ing the early study, the magnitude of 
prolactin response “accounted for 
50% of the variance in adolescent 
aggression and 35% of the variance 
in adolescent antisocial behavior.” 
No association with substance abuse 
was seen. 

“[I]rrespective of group place-
ment,” Halperin and colleagues say, 
“no child with elevated serotonin 
function was highly aggressive 7 
years later, suggesting that high sero-
tonin may be protective against the 
development of aggression.”

The association between low 
early serotonin levels and teen ag-
gression occurred only in youths 
originally classified as aggressive. 
“Thus,” the researchers say, “al-
though low serotonin function is 
associated with persistence and es-
calation of aggression and antisocial 
behavior in aggressive children, it 
is not sufficient to fully explain the 
development of aggression.”

The researchers point out that 
fighting is common among young 
boys but rarely continues or es-
calates in later life. Noting the 
relationship between genes and 
environment (see related article on 
page 6), Halperin and colleagues 
suggest that while environmental 
factors may cause increased aggres-
sion in early life, “these effects are 
more transient in those with higher 
serotonin function.”

—
“Elevated childhood serotonergic func-

tion protects against adolescent aggression 
in disruptive boys,” Jeffrey M. Halperin, 
Jessica H. Kalmar, Kurt P. Schulz, David 
J. Marks, Vanshdeep Sharma, and Jeffrey 
H. Newcorn, Journal of the American 
Academy of Child and Adolescent Psy-
chiatry, Vol. 45, No. 7, July 2006, 833-40. 
Address: Jeffrey M. Halperin, Psychology 
Department, Queens College, 65-30 Kis-
sena Blvd., Flushing, NY 11367, Jeffrey.
halperin@qc.cuny.edu.

High early serotonin activity may guard against teen aggression 

ling for a wide range of potentially 
confounding factors, they found 
that compared to other subjects, 
participants whose mothers engaged 
in binge-drinking at least once dur-
ing pregnancy had more than twice 
the risk of being diagnosed with a 
substance dependence or abuse 
disorder, passive-aggressive person-
ality disorder or traits, or antisocial 
personality disorder or traits.

The researchers conclude, “Pre-
natal exposure to alcohol may be a 
risk factor for specific psychiatric dis-
orders and traits in early adulthood, 
even in a non-clinical group.”

—
“Binge drinking during pregnancy as 

a predictor of psychiatric disorders on the 
Structured Clinical Interview for DSM-IV 
in young adult offspring,” Helen M. Barr, 
Fred L. Bookstein, Kieran D. O’Malley, 
Paul D. Connor, Janet E. Huggins, and 
Ann P. Streissguth, American Journal of 
Psychiatry, Vol. 163, No. 6, June 2006, 
1061-5. Address: Helen M. Barr, Fetal 
Alcohol and Drug Unit, University of 
Washington Medical School, 180 Nicker-
son Street, Suite 309, Seattle, WA 98109-
1631, hbarr@u.washington.edu.

Binge drinking ups risk for 
psychiatric problems

(continued from page 4)

QUOTABLE

“Persons with ADHD often lack 
organization skills, fail to keep 
appointments, and procrastinate 
chronically..... They seem unable 
to set priorities, leading to a lack 
of achievement and productivity.... 
They can appear indifferent to 
requirements and rules placed on 
them by their parents or teachers or 
by police, attorneys, parole officers, 
or judges.”

— ADHD and the Criminal Justice 
System—Spinning Out of Control by 

Patrick J. Hurley and Robert Eme, 2004



as well for as a broader range of 
problems that, the researchers say, 
“together signal the beginning of a 
maladaptive trajectory toward the 
development of antisocial behav-
ior.” Because this study involved 
young children rather than adults, 
the researchers say it indicates that 
low MAOA activity can influence 
responses to stressful events early 
in life.

“Eventually,” they say, “such 
evidence can inform not only what 
treatments might help prevent psy-
chopathology in physically mal-
treated children but also when 
such intervention might be most 
successful.”

Interestingly, non-abused children 
with the high-activity variant of the 
MAOA gene had slightly elevated 
levels of overall mental health prob-
lems, antisocial behavior, and atten-
tion deficits or hyperactivity com-
pared to non-abused boys with the 
low-activity gene variant—a finding 
consistent with several other stud-
ies. This suggests that high MAOA 
activity affects behavior in varying 
ways, depending on environmental 
factors.

Noting that attempts to repli-
cate their initial findings have had 
mixed results, the researchers next 
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Two-pronged study again links gene to abused children’s risk of becoming antisocial adults

In 2002, researchers reported 
that abused children have far 

less risk of “going wrong” in adult-
hood if they possess a high-activity 
variant of a particular gene. A new 
study by the same authors supports 
and extends this finding.

In their initial paper (see Crime 
Times Volume 8, Number 4, 2002, 
page 1), Avshalom Caspi and col-

leagues reported that males with a 
high-activity variant of a gene af-
fecting levels of the enzyme mono-
amine oxidase A (MAOA) rarely 
developed antisocial behavior, even 
if severely abused as children. In 
contrast, 85% of severely abused 
males with a low-activity variant of 
the gene developed some form of 
antisocial behavior. Terrie Moffitt, a 
coauthor of the paper, concluded, 
“The combination of the low-activ-
ity MAOA genotype and maltreat-
ment predicts antisocial behaviors 
as well as high cholesterol predicts 
heart disease.”

In the new study, the same re-
search team (this time headed by 
Julia Kim-Cohen) evaluated 975 
seven-year-old boys. They report, 
“Among children who were exposed 
to physical maltreatment, boys with 
the low-activity MAOA allele had 
mental health problem scores that 
were half a standard deviation higher 
than boys with the high-activity al-
lele.” The low-activity gene appears 
to increase maltreated children’s 
risk for ADHD-related symptoms 

performed a meta-analysis—that is, 
an examination of combined data 
from several related studies. This 
method can detect trends that are 
not obvious in individual studies. 
“Pooling estimates from five stud-
ies,” they say, “we found that the 
association between early familial 
adversity and mental health was sig-
nificantly stronger in the low-activity 
MAOA vs. the high-activity MAOA 
groups.”

MAOA is an enzyme that metabo-
lizes the neurotransmitters serotonin, 
dopamine, and norepinephrine. Be-
cause these chemicals are involved 
in multiple brain functions involving 
reactions to stress, the researchers 
say that MAOA function “is likely 
to be one of myriad factors involved 
in the development of biological 
sensitivity to stress and the social 
context.”

—
“MAOA, maltreatment, and gene-

environment interaction predicting 
children’s mental health: new evidence 
and a meta-analysis,” J. Kim-Cohen, A. 
Caspi, A. Taylor, B. Williams, R. New-
combe, I. W. Craig and T.E. Moffitt, 
Molecular Psychiatry, Vol. 11, 2006, 
903-13. Address: J. Kim-Cohen, Depart-
ment of Psychology, Yale University, P.O. 
Box 208205, New Haven, CT 06520, 
julia.kim-cohen@yale.edu.

Julia Kim-Cohen and 
colleagues say that MAOA 

function “is likely to be one of 
myriad factors involved in the 
development of biological sen-
sitivity to stress and the social 

context.”

Why Crime 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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Fish oil improves behavior of severely troubled schoolboys
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Prenatal tobacco exposure, elevated lead linked to ADHD
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Severely troubled boys im-
proved dramatically when 

given fish oil, according to a small 
informal study conducted recently in 
Britain. The findings are consistent 
with those of recent larger-scale 
studies reporting improvements in 
hyperactivity and learning problems 
in children taking omega-3 fatty 
acids (see Crime Times Volume 12, 
Number 2, 2006, page 2; Volume 
12, Number 1, 2006, page 1; and 
Volume 11, Number 3, 2005, page 
1). Fish is high in these essential 
fatty acids.

Jackie Stordy, a nutritionist at 
a residential school for boys with 

problems so severe that their families 
and regular schools cannot deal with 
them, administered fish oil to 19 stu-
dents and evaluated their behavior 
before and during treatment. She 
found that after 20 weeks of treat-
ment, the number of times children 
needed restraint dropped by 46%, 
the length of time they required 
restraint dropped by 42%, and their 
scores for impulsiveness and hyper-
activity improved by 20%. Three 
children improved to the degree 
that their behavioral scores moved 
into the normal range, which Stordy 
says is “remarkable” for this popu-
lation.

Andrew Thomas, head of the 
school, comments, “Fish oil supple-
ments seem to be making a genuine 
difference to the rollercoaster of emo-
tions [the students] face every day.”

—
“Severely troubled boys ‘soothed by 

fish oils,’” Felicity Lawrence, The Guard-
ian, Thursday, October 12, 2006.

High lead levels and prenatal 
exposure to tobacco mark-

edly increase children’s risk for at-
tention deficit hyperactivity disorder 
(ADHD), according to a new study 
that confirms previous findings (see 
Crime Times Volume 2, Number 
4, 1996, and Volume 12, Number 
3, 2006). ADHD, in turn, is a sig-
nificant risk factor for academic and 
career problems, antisocial behavior, 
and substance abuse.

Joe Braun and colleagues ana-
lyzed data from more than 4,000 
children participating in the National 
Health and Nutrition Examination 
Survey (NHANES) for 1999-2002. 
Of these children, 4.2% were diag-
nosed with ADHD and were taking 
stimulant medications. The research-

ers’ analysis showed that “prenatal 
tobacco exposure and blood lead con-
centration were significant predictors 
of ADHD,” while postnatal tobacco 
exposure had no detectable effect.

The researchers found that the 
effects of prenatal tobacco exposure 
were more pronounced for girls than 
for boys, with the risk doubling for 
males but more than quadrupling for 
females. While boys are normally at 
much higher risk for ADHD than girls, 
Braun et al. say, “When females are 
exposed to prenatal tobacco smoke, 
their risk of ADHD becomes equiva-
lent to that of unexposed males.”

The researchers also detected a 
significant dose-response relation-
ship between blood lead levels and 
ADHD, even at low lead levels. They 

note, “This result is consistent with 
previous studies that have found 
cognitive deficits in children with 
blood lead levels below 10 micro-
grams per deciliter [the currently 
accepted safety threshold].”

Their data, the researchers say, 
“suggest that prenatal tobacco ex-
posure accounts for 270,000 excess 
cases of ADHD and lead exposure 
accounts for 290,000 excess cases 
of ADHD in U.S. children.”

—
“Exposures to environmental toxicants 

and attention deficit hyperactivity disor-
der in U.S. children,” Joe Braun, Robert 
S. Kahn, Tanya Froehlich, Peggy Auinger, 
and Bruce P. Lanphear, Environmental 
Health Perspectives, online publication, 
September 19, 2006. Address: Bruce 
Lanphear, Mail Location 7035, 2800 
Winslow Avenue, Cincinnati, OH 45206, 
bruce.lanphear@cchmc.org.
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“The neurological disorder caused 
by mothers drinking during pregnancy, although well 
hidden, is not a rare occurrence. In fact, one out of 
every hundred children is born with enough brain dam-
age from prenatal alcohol exposure to cause problems 
that will interfere with the child’s ability to function 
successfully in life. The neurological problems of these 
children include attention deficits, thought processing 
difficulties, memory deficits, poor impulse control, hy-
peractivity, poor judgment, and the ability to function at 
a level about half the child’s chronological age. These 
children have trouble learning from the consequences 
of their behaviors; therefore repeated punishment is not 
an effective deterrent….

“It is said that a civilized society can be judged by 
how it treats its children. While we incarcerate and ex-
ecute more of our young, we expand our prison system, 
while decreasing spending on education and prevention 
programs. If a major contributing factor to the problem 
of juvenile crime can be traced to brain damage caused 
by prenatal exposure to alcohol, then the solution is 
clear. Prevention lies in providing intervention services 
and structured support systems for these children before 
they are led into a life of crime.”

Christopher Kellerman, “Children Behind Bars,” 
FAS*STAR website


