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The Mission of The Vermont Center for
Children, Youth, and Families (VCCYF).

= We wish to contribute to the celebration of a
child’s strengths. In order to meet this goal
we have developed strategies to promote
good family health, prevent the development
of emotional problems and when present,
treat emotional behavioral problems using a
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Vermont Center for Children, Youth and Families
Clinical Team

Jim Hudziak, M.D. David Rettew, M.D. John Koutras, M.D. Rob Althoff, M.D,, Allison Hall, M.D.
Director of Division Director of Pediatric Ph.D.
Psychiatry Clinic

Laura Wainer, APRN Eliza Pillard, LICSW Cynthia LaRiviere, Ph.D. Jim Tallmadge, Ph.D.
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Vermont Center for Children, Youth and
Families Research Team

Stephanie #2-
Tom Achenbach  McConaughy Leslie Rescorla Masha Ivanova Valerie Harder
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VCCYF Research Collaborators

be

vrije Universiteit amsterdam

Stare University
of New York

UPSTATE

MEDICAL UNIVERSITY

Steve Faraone Frank Middleton
Yanli Zhang-James

Averari

Research Institute

Frank Verhulst Henning
Gareth Davies Erik Ehli  Jan van der Ende Tiemeier
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(Goals of Presentation:

Discuss why we are here — bridge the gap
between neuroscience and genetics research
In developmental psychopathology and
CLINICAL PRACTICE.

Discuss principles of genetics and
developmental neurobiology and
psychopathology.

Describe our Genetically Informed Family
Based WELLNESS Approach inspired by
current (and past) research.
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Developmental
Psychopathology
and Wellness

Genetic and Environmental Influences

EDITED BY
James J. Hudziak, M.D.
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CHILD AND

~ Ny ADOLESCENT
< o PSYCHIATRIC CLINICS
Ek‘gg}il; Child Adolesc Psychiatric Clin N Am  OF NORTH AMERICA

16 (2007) 323-339

Genetically Informative Designs in the
Study of Resilience in Developmental
Psychopathology
Meike Bartels, PhD™*, James J. Hudziak, MD""¢

“Department of Biological Psychology, Vrije Universiteit, van der Boechorststraat 1,

1681 BT, Amsterdam, The Netherlands

YDepartment of Psychiatry, University of Vermont, College of Medicine,
Given B229, Burlington, VT (05405, USA

“Department of Medicine, University of Vermont, College of Medicine,
Given B229, Burlington, VT (15405, USA

4 Department of Psychiatry, Dartmouth-Hitcheock Medical Center,
1 Medical Center Drive, Lebanon, NH (03756, USA

Some children apparently suffer from emotional or behavioral problems,
beginning with conception and continuing their entire life, whereas other
children are aflected at times and are well at other times. Epidemiologic
studies show that the majority of the children are free of emotional/
behavioral problems at any given time. Emerging evidence from longitudi-
nal studies suggests that within this group of well children, many have
always been well, whereas others may have been ill at one point but are rel-
atively well at others. It 1s not clear what factors influence the shift from ill-
ness to wellness or why some children recover from illness and remain well.
The study of resilience, defined here as the ability to recover from a prior
illness or the capacity to remain well in the face of extraordinary genetic
or environmental risk factors, is the focus of this article.

We believe that to study resilience in the domain of developmental psy-
chopathology it is necessary to use genetically informative strategies. In
this era of genomic medicine, it is important to accept that genetic and
environmental factors place children at risk for developmental

This work was supported by the National Institute of Mental Health (NIMH, ROI,
MH58799-03) and The Netherlands Organization for Scientific Research (NWO 575-25-006,
NWO/SPI 56-464-14192, and NWO 463-06-001). Dr Bartels is financially supported by NWO
(VENI: 451-04-034).

* Corresponding author.

E-mail address: m.bartels@psy.vu.nl (M. Bartels).

1056-4993/
doi:10.1016/

§ - see front matter © 2007 Elsevier Inc. All rights reserved.
che.2006.12.008 childpsych.theclinics.com
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Why the Family Based Approach?

All (yes all) of the child psychopathologies:

Q

Q
Q
Q

Are influenced by genetic factors
Are influenced by environmental factors
Are probably influenced by their interaction

Run in families, e.g. parents of children with
emotional behavioral iliness are more likely to have
emotional behavioral iliness (correlated with or in
association to the burden of suffering).

Parental psychopathology can affect the
environment that the child comes up in.

Changing genetic expression is (probably possible)
through treating the environment a child is raised in.

Thus the Family Based (G-E) Approach.

~ Vermont Family Based Approach



‘ Family-Based Approach: The Argument

A/D

ADHD

V4 A/D & ADHD

If Mother suffers from
Anxious Depression
(50/50),

If Father suffers from
ADHD (70/30),

Then the child is at
increased risk for both.
Should he/she have either:

Vermont Center for
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o

daily hassles

stressful life
ATANES

PARENTAL
PSYCHOPA -
THOLOGY

absence of
social support

PARENTING

child
development
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(Goals of Presentation:

Discuss why we are here — bridge the gap
between neuroscience and genetics research
In developmental psychopathology and
CLINICAL PRACTICE.

Discuss principles of genetics and
developmental neurobiology and
psychopathology.

Describe our Genetically Informed Family
Based WELLNESS Approach inspired by
current (and past) research.
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‘The White House -
June 26, 2000
T

DECODING THE |

BooK OF LIFE

. .
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The News........

The Genome Is sequenced
Genetic Iteration in diagnoses
Genomics and Society

Vermont Family Based Approach



How can we use the new genetics 1n
psychiatry?

First — what is the “New Genetics” versus the
“Old Genetics™?
Discuss the Human Genome project

How might genetics change psychiatry and
socletal views.




The Human Genome Project

The human genome consists of about 3.15
billion chemical bases

It would fill 150,000 telephone book pages
with A’s, C’s, G'sand T's

Disease Is often caused by a single variation
In the three billion bases - one letter in the

150,000 pages
Our challenge is partly one of scale

< = Vermont Family Based Approach



Images in Neuroscience

Carol A. Tamminga, M.D., Editor

The Human Genome

7 T gt T i

GCAAGA GAT AAT TGT., . Protein Products

Person 1 e e
Ala 5 Arg - Asn  Cys .

i i 1 2 3 4 5
T - ] i

Let)

TR D
GCG AGA GAT AAT TGT.

"Ala JArg JESE Asn Cys .
2 3 4 5

Person 2

1
GCA AAA GAT AAT TGT.

CAla | Lys - Asn | Cys .
L

1 2

Person 3

The image shows how DNA sequence variation in a gene can change the protein produced by the genetic code. The nucleotide triplet cadon
at position 1 in the gene depicted is different in person 1 and person 2, but the codon difference does not change the amino acid sequence.
In person 3, the nucleotide triplet codon at position 2 1s different from that in person 1 and person 2, and the codon change results in produc-
tion of a different amino acid at position 2 in person 3.
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Midbrain dopamine and netroscience
prefrontal function in humans:

Interaction and modulation by
COMT genotype

Andreas Mever-Lindenberg'?, Philip D Kohn'=,
Bhaskar Kolachana®, Shane Kippenhan'<,
Aildeen I'»-chnErnE}f-I_EuJ, Robert Nussbaum?,
Daniel R Weinberger® & Karen Faith Berman'+<

Using multimodal neuroimaging in humans, we demonstrate
specific interactions between prefrontal activity and midbrain
dopaminergic synthesis. A common V(108/158)}M substitution
in the gene for catecholamine-O-methyltransferase (COMT),
an important enzyme regulating prefrontal dopamine tumaover,
predicted reduced dopamine synthesis in midbrain and
qualitatively affected the interaction with prefrontal cortex.
These data implicate a dopaminergic tuning mechanism in
prefrontal cortex and suggest a systems-level mechanism for
cognitive and neuropsychiatric associations with COMT.

VOLUME 8 | NUMBER 5 | MAY 2005 NATURE NEUROSCIENCE
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Figure 2 Interactions of cortical rCEF with midbrain dopamine. Significant
(P = 0.001, uncorrected; P « 0.05, corrected, cluster-level) comelations
of O-back blead flow with midbrain F-DOPA uptake K, by COMT genatype
(contrasting valine carriers with methionine homozygotes) were observed.
See Supplementary Table 4 online for coordinates and region labels.

VOLUME 8 | NUMBER 5 | MAY 2005 NATURE NEUROSCIENCE
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ORIGINAL ARTICLE

Catechol O-Methyltranslerase Gene Variant
and Birth Weight Predict Early-Onset
Antisocial Behavior in Children With
Attention-Delicit/Hyperactivity Disorder

Anita Thapar, MD; Kate Langley, BA; Tom Fowler, PhD); Frances Rice, PhD; Darko Turic, BSc;
Naureen Whittinger, B5c; John Aggleton, PhD; Marianne Van den Bree, PhD;
Michael Owen, MD; Michael O'Donovan, MD

~ Vermont Center for
N Children Youth & Families
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Context: Early-onset antisocial behavior accompanied
by attention-delicivhyvperactivity disorder is a clinically
severe variant of antisocial behavior that is associated with
a particularly poor outcome. ldentifying early predic-
tors is thus important. Genetic and prenatal environ-
mental risk factors and prefrontal cortical function are
thought to contribute. Recent evidence suggests that pre-
frontal cortical function is influenced by a valine/
methionine variant in the catechol O-methyltransferase
(COMT) gene.

Objective: To test the a priori hvpothesis that this ge-
netic variant predicts early-onset antisocial behavior in
a high-risk sample and further examine the effects of birth
weight, an environmentally influenced index of prena-
tal adversity previously linked to childhood disruptive
behaviors and genotvpe > birth weight interaction.

Design, Setling, and Parhicipants: A family-based
genetic study was undertaken between 1997 and 2003,
Participants were prospectively recruited from child and
adolescent psvchiatry and child health clinics in the United
Kingdom and included 240 clinic children who met di-

agnostic criteria for attention-deficithy peractivity dis-
order or hvperkinetic disorder. Participants underwent
comprehensive standardized assessments including mea-
sures of antisocial behavior and 10},

Main Ovlcome Measvre: DSM-IV svmptoms of child-
hood-onset conduct disorder rated by trained interview-
ers using a standard diagnostic interview.

Reswlis: The results show main effects of the COMT gene
variant (P=.002), birth weight (P=.002), and a signifi-
cant gene X environment (COMT X birth weight] inter-
action (P=.006).

Conclusions: Earlv-onset antisocial behavior ina high-
risk clinical group is predicted by a specific COMT gene
variant previously linked with prefrontal cortical func-
tion and birth weight, and those possessing the val/val
genotype are more susceptible to the adverse effects of
prenatal risk as indexed by lower birth weight.

Arch Gen Psychiatry. 2005;62:1275-1278
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Figure. Mean number of D801 conduct symptoms by ganctype and birth

weight. Azsociation with eatechal J-methyltransferase (COMT) genatype

uzing eategorical by defined low birth weight (birth weight <2500 g): normal

Birth weight, valine (val)/methianing (met) and metmet, n=161; valisal,

n=44; p=0.099; {=1.4; P=16 and clinically defined low birth rate, val/met

and metmet, n=26; valfval, n=7; p=0.24; =2.0; P= .05,
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Moderation of the Effect of Adolescent-Onset Cannabis
Use on Adult Psychosis by a Functional Polymorphism
in the Catechol-O-Methyltransferase Gene:
Longitudinal Evidence of a Gene X Environment
Interaction

Avshalom Caspi, Terrie E. Moffitt, Mary Cannon, Joseph McClay, Robin Murray, Honalee Harrington,
Alan Taylor, Louise Arseneault, Ben Williams, Antony Braithwaite, Richie Poulton, and lan W. Craig

Background: Kecent evidence documents that cannabis wse by young people is a modest statistical risk_factor for psychotic symptonis
in adultbood, such as ballucinations and delusions, as well as clinically significant schizopbrenia. The vast majority of cannabis users
da not develop psychosis, however, prompting us to hypotbesize that some peaple are genetically vulnerable to the deleterious effects of
cannabis.

Methods: In a longitudinal study of a representative birth cobort followed to adultbood, we tested why cannabis use is associated with
the emergence of psychosis in a minority of users, but nat in others,

Results: A functional polymorpbism in the catechol-O-methyliransferase (COMT) gene moderated the influence of adolescent
cannabis use on developing adult psychosis. Carviers of the COMT valine’™ allele were most likely to exhibit psychotic symptoms and
to develop schizopbreniform disorder if they used cannabis. Cannabis use bad no such adverse influence on individuals with fuwo
copies of the methionine allele.

Conclusions: These findings provide evidence of a gene X environment interaction and suggest that a role of some susceptibility genes
is to dnfluence vilnerability to environmental pathogens.

Key Words: Cannabis, catechol-O-methyltransferase, gene-envi- HI{:}_L FFT L‘_HIATR‘T IEI::'[:I:'.:?' 7111 _]' 127
ronment interaction, psychosis @ 2005 Societv of Biological Psvchiatry
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Caspi et al. Nature Reviews Neuroscience 7, 583-590 (July 2006) | doi:10.1038/nrn1925

nature
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‘ Principles of Developmental
Neurobiology and Psychopathology.

The brain is changing.....
..... and so Is behavior.

B Vermont Center for
K" \/ " Ny Children Youth & Families
/./ Z
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‘ In Utero Maps of Development
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Il - In vivo fetal MRI

Robust automatic method to measure fetal brain growth
Measure fetal brain development in 2"9/3" trimester

Acquisition: time, quality (Jiang et al., 2007)

Maternal/fetal motion impact on image reconstruction (Rousseau et
al., 2006)

Brain orientation and extraction
3D and inter-slice intensity inhomogeneity (Guizard et al., 2008)

sagittal

O — ey e
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Thompson et al., 2000; Nature 484:190-193

Local growth
-20% 0% +20% +40%-62% 1+ 80%

?‘EEI'E"

Figure 1 Growth patterns in the developing human brain detected at ages 3—15 years.
A rostro-caudal wave of peak growth rates is detected in young normal subjects scanned
repeatedly across time spans of up to four years. Between ages 3 and 6 years, peak
growth rates {red colours; 60—B0% locally} were detected in the frontal circuits of the
corpus callosum, which sustain mental vigilance and regulate the planning of new actions.
Older children displayed fastest growth at the callosal isthmus, which innervates temporo-
parietal systems supporting spatial association and language function. Between ages
11-15 years, growth rates still peak at the isthmus, but are attenuated.

Vermont Center for

Children Youth & Families
Vermont Family Based Approach



Cerebellar Development for 145 Children & Adolescents
(Ages 4-22) Based on 243 Brain MRI Scans

110%

90%

115% -

ﬁntal H\
105% - * ~
100% -

95% -

Temporal

Total Brain

Cerebellum

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Age (in years)
Total Brain=-—=Cerebellun ** — Peak
Frontal Temporal Cerebellum vs. Other Peaks:
Parietal * <.002, ** <.0001

Castellanos et al, 2004

Vermont Family Based Approach



Developmental Mapping of the Child

Cortex

Image courtesy of Paul Thompson, 2007
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Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara
Parker-Pope, Jon Huang, and Mike Mason/The New York Times

EARLY DEVELOPMENT
In the first few years of life, areas of
the brain devoted to basic function

i Brain Maturity
change al a rapid pace. By age 4 S
primary senses and basic motor Loer More
skills are almost fully developed Mestura Mtira

The child can walk, hold a crayon
and feed himself

SENSATION

Areas respansible for sensations
like touch are almaost as developed
as they ever will be

VISION
The part of the brain governing
vision has already matured.

{lop view)

4 years old

Vermont Center for

Children Youth & Families
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LANGUAGE

The area of the brain governing
languape is immature, as indicated
in orange, but continues to develop
rapidly in children through age 10.
The brain already has bagun a
"pruning” process, eliminating
redundant neural links. This will
accelerate in later years, one reason
why leamning a new language is
easy for children and virtually
impossible for many adults

Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara

Parker-Pope, Jon Huang, and Mike Mason/The New York Times

6 years old

flop view)

REASON

The dappled yellow and red areas
of the prefrontal cortex indicate that
this part of the brain, which affects
abstract thinking, reasoning skills
and emotional maturity, has yet to
develop. This lack of maturity is
one reason young children can't
juggle a lot of information and
throw tantrums when presenled
with too many choices

Gofto A ge 9

Vermont Center for

Children Youth & Families
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Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara
Parker-Pope, Jon Huang, and Mike Mason/The New York Times

FINE MOTOR SKILLS MATHEMATICS

While basic motor skills are well By the age of 9, the parietal lobes

developed by age 5, children Front are beginning to mature

EF’DEFIEE:GE ayt:-ugrsl of fine motar-skill _E"'" “—mm Development here allows children

:JE:;.rEL':n ment between ages 8 and 9 to acquire math and geometry
pe g 3 Less More S e : gt

helping to explain gains in the ability Mature Maturs skills. The pace of learning at this

age is fast and can be enhanced
with flashcards and math drills

lo use scissors, write neatly or in
cursive, and manipulate models and
craft projects.

l
Basal ganglia
not visible

{top view)

9 years old

-

Vermont Center for

Children Youth & Families
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JUDGMENT

The prefrontal cortex is among the
last areas to mature. Until it does
children lack the ahility o adeguately
|udge risk or make long-term plans
Ask kids at this age what they want
to be when they grow up, and the
answer Is likely to change often.

Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara
Parker-Pope, Jon Huang, and Mike Mason/The New York Times

EMOTION

Deep in the limbic system, a
capadity for creating emotian

Brain Matu
— _I'W increases. As yet, this capacity Is
e More unrestrained by the prefrontal
Mature Mzturs cortex, which lags behind. That's

why some teens can seem

emotionally out of contral

LOGIC

The parietal lobes are developing
rapidly at this age, as shown here in
blue. The child's intelligence and
analytical abiliies are expanding

oD view)

13 years old

—

Vermont Center for

Children Youth & Families
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SPECIALIZATION

In the teen years, an abundance of
neural links continue to be
discarded. Underused conneclions
will die to help more active
connections thrive. As a resull the
child's brain will become more
specialized and efficiant

Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara
Parker-Pope, Jon Huang, and Mike Mason/The New York Times

Brain Maturity
N

Less More
Mature Mature

fop view)

15 years old

Go to Age 17

Vermont Center for

Children Youth & Families
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ABSTRACT THOUGHT

The deep blue and purple of the
maturing prefrontal cortex shows
why the brains of older teenagers
are capable of dealing with far mare
complexity than younger children
This development leads to a burst of
sacial interactions and emotions
among older teens. Planning, risk-
taking and self-control become
possible

Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara
Parker-Pope, Jon Huang, and Mike Mason/The New York Times

17 years old

Go o Age 21

Vermont Center for

Children Youth & Families
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EXECUTIVE FUNCTIONS
Although the brain appeared to be
almast fully developed by the teen
years, the deepening blue and
purple areas here show that
remendous gains in emotional
maturity, impulse control and
decision-making continue to occur
into early adulthood

Brain images courtesy of Dr. Paul Thompson, University of California, Los Angeles. Source
information provided by Dr. Jay Giedd, National Institutes of Mental Health. Produced by Tara
Parker-Pope, Jon Huang, and Mike Mason/The New York Times

MATURATION
The 21-year-old brain |s mostly
ature, b e areas of green
s P e e
N s feapbsiipt o xd
s More legal adulthood, there is still room
Mzture Msture for increases in emotional maturity

and decision-making skills, which
will come in the next few years

fop view)

21 years old

Retumn to Age 4

Vermont Center for

Children Youth & Families
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Cerebellar Development for 145 Children & Adolescents
(Ages 4-22) Based on 243 Brain MRI Scans

115% -

110% -
ﬁ)ntal \
o # | \

Temporal

0/ -
100% Total Brain

Cerebellum
959%

107 < EEEEEE—————
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Age (in years)

Total Brain=——Ceorebellun ** = Peak
Frontal Temporal Cerebellum vs. Other Peaks:
Parietal *<.002, ** <.0001

Castellanos et al, 2004
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So what evidence is there that the
environment affects the genes.....

And brain development.....

= < Vermont Family Based Approach



ORIGINAL ARTICLE

Molecular Psychiatry (2007) 12, 1089-1102 @
@ 2007 Nature Publishing Group  All rights reserved 1359-4184/07 530.00

www.nature.com/mp

Stress-induced changes in primate prefrontal profiles

of gene expression

AM Karssen'¢, S Her'®7, JZ Li2, PD Patel®, F Meng®, WE Bunney Jr*, EG Jones®, SJ Watson?,

H Akil®, RM Myers?, AF Schatzberg' and DM Lyons'

'Department of Psychiatry and Behavioral Sciences, Stanford University, Stanford, CA, USA; 2Stanford Human Genome
Center and the Department of Genetics, Stanford University, Stanford, CA, USA; *Molecular and Behavioral Neuroscience
Institute and the Department of Psychiatry, University of Michigan, MI, USA; *Department of Psychiatry and Human Behavior,
University of California, Irvine, CA, USA and °Center for Neuroscience, University of California, Davis, CA, USA

Stressful experiences that consistently increase cortisol levels appear to alter the expression
of hundreds of genes in prefrontal limbic brain regions. Here, we investigate this hypothesis
in monkeys exposed to intermittent social stress-induced episodes of hypercortisolism or a
no-stress control condition. Prefrontal profiles of gene expression compiled from Affymetrix
microarray data for monkeys randomized to the no-stress condition were consistent with
microarray results published for healthy humans. In monkeys exposed to intermittent social
stress, more genes than expected by chance appeared to be differentially expressed in
ventromedial prefrontal cortex compared to monkeys not exposed to adult social stress. Most
of these stress responsive candidate genes were modestly downregulated, including ubiquitin
conjugation enzymes and ligases involved in synaptic plasticity, cell cycle progression and
nuclear receptor signaling. Social stress did not affect gene expression beyond that expected
by chance in dorsolateral prefrontal cortex or prefrontal white matter. Thirty four of 48
comparisons chosen for verification by quantitative real-time polymerase chain reaction
(qPCR) were consistent with the microarray-predicted result. Furthermore, qPCR and
microarray data were highly correlated. These results provide new insights on the regulation
of gene expression in a prefrontal corticolimbic region involved in the pathophysiology of
stress and major depression. Comparisons between these data from monkeys and those for
ventromedial prefrontal cortex in humans with a history of major depression may help to
distinguish the molecular signature of stress from other confounding factors in human
postmortem brain research.

Molecular Psychiatry (2007) 12, 1089—1102; doi:10.1038/sj.mp.4002095; published online 25 September 2007

Keywords: mood disorders; cortisol; hypothalamic-pituitary-adrenal axis; oligonucleotide micro-
array; squirrel monkey
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Figure 2 Prefrontal regions on serial sections from the left
cerebral hemisphere ol a hemisected squirrel monkey brain.
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o Secial stress affects gene expression
AM Kargsen of af

1034 Table 1 Biological, cellular and molecular GO terms identified in both RMA and dChip data as overrepresented in
ntr pared to dorsolateral prof | cortex
Class Family Gene set GO lerm Number RMA, dChip,
of genes  P-value  P-value
Biological Synapse GORD043062 Extracellular structure a8 0.004 L0000
process organization and biogenesis
GOO048169 Regulation long-term neuronal 8 0.002 0.000
synaplic plasticity
GO0030198 Ex llular matrix organization 38 0.004 0,000
and biogenesis
GOas168 Regulation of neuronal synaptic 14 0.000 0011
plasticity
GO005080:3 Regulation of synapse structure 25 0,000 0038
and function
GORDO07416 Synaplogenesis 14 0.046 nola
GOoas489 Synaptic vesicle transport 27 0.037 0018
A g GO )2 Callular morphogenesis 223 0.000 0.009
GCO:0048468 Cell development 154 0.027 0.014
G N i 1449 0,000 [IXITHTV]
Gronan1az Neuron differentiation 1m 0.010 0.002
GO0048666 Neuron development 105 0,026 0.009
CO007417 Central nervous svstem 102 n.022 0oz
development
GO004866T Neuron morphogenesis during 85 0,030 0,020
differentiation
GORON31175 Neurite morphogenesis 85 0,030 noz2o
GODON7409 AXOnogenesis 72 0.043 0004
GOoo7420 Brain development 52 0.025 0020
GURDMARTS Axon extension a 0,045 0016
Cell growth GO0000002 Cellular morphogenesis 223 0,000 0,000
GO:0040007 Growth 110 0,000 [IXITHTV]
GOR0M0008 Regulation of growth a5 0.000 (L0000
GO0008361 Regulation of cell size 79 0,008 0.004
GCO006049 Cell growth 78 0.008 0.004
GO0001558 Regulation of cell growth 67 0.000 0.004
Other GO:0007599 Hemostasis 36 0,000 0.020
GO00506878 Regulation of body Muids 45 0.000 (L0000
GO0 E47T Cell migration 120 0.030 0.009
GOennn Ch in modifi 79 0.5 nnza
GO0006338 Chromatin remodeling 27 0.033 0.047
GOR0007 186 G-protein coupled receptor 225 0.028 0.045
protein signaling
GO0 5698 Inorganic anion transport a7 0.033 [IXI%3]
GO0007 269 Neurotransmilter secretion 35 n.0z1 0019
GO0046576 Regulation of Ras protein signal 10 0,018 0,029
transduction
GO:0051046 Regulation of secrelion 20 0.038 0.000
GEROM 2060 Wound healing a7 0.011 0.008
Cellular Membrane GO0mas9s Extrinsic to membrane 31 0.025 L00E
component GORDO1aRe7 Exirinsic to plasma membrane 27 0.026 0022
Other GODONSA34 Heterotrimeric G-protein 18 0.020 0018
complex
Molecular Binding GOROIDB0AZ Cyloskeletal protein binding 188 0.000 0.014
function GO0042802 Protein self binding 76 0,000 0.007
COO003682 Chromatin binding 51 0.021 001z
GOwoos201 Heparin binding 38 0.040 0014
GO0051015 Actin filament binding 16 0,049 0,045
Transcriptional GO + Transcriptional rep activily 111 0.026 0023
repression GO0003714 Transcriplion corepressor 64 0.045 0.016
activity

Abbreviations: GO, gene ontology; RMA, robust multiarmy averge.
All 6450 genes called present on at least one array are included in the analysis. The number of genes for each GO term is
provided. and GO terms grouped into families are part of the same GO tree.

Meolecular Psychiatry
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Study Links Depression to Thinning of Brain’s Cortex

Dr. Bradley S. Peterson/Columbia University

Images of the right and left hemispheres of the brain, as viewed from the side. The colors represent the
differences in cortical thickness between the high-risk group, which has a family history of depression,
and the low-risk group, which has no known risk. Blue and purple represent the thinning of the cortex,
with purple regions having the greatest thinning. Green areas show no significant differences between

the two groups.
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Epigenetic regulation of the glucocorticoid receptor
In human brain associates with childhood abuse

Patrick O McGowan!2, Aya Sasakil?, Ana C D’Alessio’, Sergiy Dymov?, Benoit Labonté!4, Moshe Szyf??,
Gustavo Turecki®® & Michael ] Meaney">>

Maternal care influences hypothalamic-pituitary-adrenal (HPA) function in the rat through epigenetic programming of
glucocorticoid receptor expression. In humans, childhood abuse alters HPA stress responses and increases the risk of suicide.

We examined epigenetic differences in a neuron-specific glucocorticoid receptor (NR3C1) promoter between postmortem
hippocampus obtained from suicide victims with a history of childhood abuse and those from either suicide victims with no
childhood abuse or controls. We found decreased levels of glucocorticoid receptor mRNA, as well as mRNA transcripts bearing the
glucocorticoid receptor 1 splice variant and increased cytosine methylation of an NR3C1 promoter. Patch-methylated NR3C1
promoter constructs that mimicked the methylation state in samples from abused suicide victims showed decreased NGFI-A
transcription factor binding and NGFI-A-inducible gene transcription. These findings translate previous results from rat to humans
and suggest a common effect of parental care on the epigenetic regulation of hippocampal glucocorticoid receptor expression.
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Figure 2 Methylation of the NR3CI promoter in the hippocampus. Twenty clones were sequenced for each subject for methylation mapping. (a) Mean = s.e.m.
percentage of methylated clones for suicide victims with a history of childhood abuse (n = 12), suicide victims without a history of childhood abuse (n= 12)
and contrals (n = 12). The methylation percentage was calculated as the number of clones with at least one methylated CpG site divided by the total

number of clones (* indicates P < 0.05; n.s. indicates not statistically significant). (b) Methylation of the NR3CI promoter region, showing the frequency

of methylation observed at each CpG site for suicide victims with a history of childhood abuse, suicide victims with no history of childhood abuse and

control subjects (*P < 0.05, **P < 0.001, abused suicides versus controls; &p - 0.05, ¥pP = 0.001, non-abused suicides versus controls; *P < 0.05,
##P < 0.001, abused suicides versus non-abused suicides; Bonferroni post hoc comparisons).
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‘ So we know the bad, what about the
good news.....
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The Journal of Neurosdence, March 11, 2009 - 20(10):3019 3025 - 2019

Development/Plasticity/Repair

Musical Training Shapes Structural Brain Development

Krista L. Hyde,' Jason Lerch,” Andrea Norton,! Marie Forgeard,’ Ellen Winner,* Alan C. Evans,' and Gottfried Schlaug’
'McConnell Brain Imaging Center, Montreal Neurological [nstitute, McGill University, Montreal, Quebec, Canada H3A 2B4, *Mouse Imaging Centre,
Hospital for Sick Children, Toronto, Ontario, Canada M5T 3H7, *Department of Psychology, Boston College, Chestnut Hill, Massachusetts 02467, and
*Music and Neuroimaging Laboratory, Department of Neurology, Beth Israel Deaconess Medical Center and Harvard Medical School, Boston,
Massachusetts 02215

Thehuman brain has the remarkable capacity to alter in response to environmental demands. Training-induced structural brain changes
have been demonstrated in the healthy adult human brain. However, no study has yet directly related structural brain changes to
behavioral changes in the developing brain, addressing the question of whether structural brain differences seen in adults (comparing
experts with matched controls) are a product of “nature” (via biological brain predispositions) or “nurture” (via early training). Long-
term instrumental music training is an intense, multisensory, and motor experience and offers an ideal opportunity to study structural
brain plasticity in the developing brain in correlation with behavioral changes induced by training. Here we demonstrate structural brain
changes after only 15 months of musical training in early childhood, which were correlated with improvements in musically relevant
motor and auditory skills. These findings shed light on brain plasticity and suggest that structural brain differences in adult experts
(whether musicians or experts in other areas) are likely due to training-induced brain plasticity.
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Hyde et al. » Musical Brain Development

Primary motor area
(Instrument > Controls)

Right precentral gyrus
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Relative voxel size
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34 59

Relative voxel size

r=0.45, P=0.02

A Motor task-Left hand

Figure 1.  Longitudinal group brain deformation differences and brain— behavioral correlations in primary motor area. The
brainimage (a horizontal slice) shows areas of significant difference in relative voxel size over 15 months ininstrumental (n = 15)
versus control (n = 16) children in terms of a t-sfatistical color map of the significant dusters superimposed on an average MR
image of all children (n = 31). The yellow arrow points to the primary motor area (right precentral gyrus). Toillustrate the group
differences, the relative voxel size (expressed as the mean by the horizontal dark black line, 25% and 75% quartiles by the top and
bottom lines of the box, SDs by the errors bars, and outliers by circles) is plotted for each group at the most significant (peak) voxel
in the right precentral gyrus (x = 40,y = —7,z = 57;1 = 4.2, p << 0.05 at whole-brain cluster threshold) (a). A voxel with a
relative voxel size of 1indicates no brain deformation change from time 1, values =1 indicate voxel expansion, and values <1
indicate voxel contraction. For example, a value of 1.1 at voxel X indicates a 10% expansion from time 1, whereas 0.9 indicates a
10% contraction (this also applies to Figs. 2, 3). The significant positive correlation of relative voxel size with behavioral difference
scores (from time 1 to time 2) of each child on the left-hand motor test that was found at the peak voxel in the right precentral
gyrusis shown in b.
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Hyde et al. = Musical Brain Development

Corpus callosum
(Instrument > Controls)
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Figure 2.  Longitudinal group brain deformation differences and brain— behavioral correlations in the corpus callosum. The
brain image (a sagittal slice) shows areas of significant difference in relative voxel size over 15 months in instrumental (n = 15)
versus control (n = 16) children in terms of a -statistical color map of the significant clusters superimposed on an average MR
image of all children (n = 31). The yellow arrow points to the corpus callosum. To illustrate the group differences, the relative
voxel size is plotted for each group at the most significant (peak) voxel in the corpus callosum (x = 14,y = — 24,7 =30, = 5.2,
p << 0.05atwhole-brain cluster threshold) (a). The significant positive correlation of relative voxel size with behavioral difference
scores (from time 1 to time 2} of each child is shown for the left-hand motor test at the peak voxel in the corpus callosum (b).
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Primary auditory area
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Figure3. Longitudinal group brain deformation differences and brain— behavioral correlations in right primary auditory area.
The brainimage (a horizontal slice) shows areas of significant difference in relative voxel size over 15 monthsininstrumental (n =
15) versus control (n = 16) children in terms of a t-statistical color map of the significant clusters superimposed on an average MR
image of all children (n = 31). The yellow arrow points to the right primary auditory region (lateral aspect of Heschl's gyrus). To
illustrate the group differences, the relative voxel size is plotted for each group at the most significant (peak) voxel in the right
primary auditory region (x = 55,y = —8,z = 10; t = 4.9, p < 0.1 at a priori dluster threshold) (a). The significant positive
correlations of relative voxel size with behavioral difference scores (from time 1 to time 2) of each child is shown for the melody/
rhythm test at the peak voxel in the right primary auditory area (b).
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Does Singing Promote Well-Being?:
An Empirical Study of Professional and Amateur
Singers during a Singing Lesson

CHRiSTINA GRAPE, 12 MaRIA SANDGREN,?
Lars-OLor HanssoN,* MaTs Ericson,’
AND ToORES THEORELL!-2

'National Institute for Psychosocial Factors and Health
Division for Psychosocial Factors and Health, Department of Public Health Sciences,
Karolinska Institutet
3Department of Psychology, Stockholm University
4Department of Clinical Chemistry, Karolinska Hospital
SDepartment of Industrial Economics, Royal Institute of Technology, Stockholm, Sweden

This study explored the possible beneficial effects of singing on well-being during a sing-
ing lesson. Eight amateur (2m, 6f, age 28-53 yrs) and eight professional (4m, 4f, age 26—
49 yrs) singers who had been attending singing lessons for at least six months were
included. Continuous ECG was recorded and computerized spectral analysis was per-
formed. Serum concentrations of TNF-alpha, prolactin, cortisol, and oxytocin were mea-
sured before and 30 min after the lesson. Five visual analogue scales (VAS, sad-joyful,
anxious-calm, worried-elated, listless-energetic, and tense-relaxed) were scored before and
after the lesson. In addition, a semi-structured interview was performed.

Heart rate variability analyses showed significant changes over time in the two groups
for total power, and low and high frequency power. Power increased during singing in
professionals, whereas there were no changes in amateurs. This indicates an ability to
retain more “heart-brain connection,” i.e., more cardio-physiological fitness for singing in
professional singers, compared to amateur singers. Serum concentration of TNF-alpha
increased in professionals after the singing lesson, whereas the concentration in amateurs
decreased. Serum concentrations of prolactin and cortisol increased after the lesson in the
group of men and vice versa for women. Oxylocin concentrations increased significantly in
both groups after the singing lesson. Amateurs reported increasing joy and elatedness
(VAS), whereas professionals did not. However, both groups felt more energetic and
relaxed after the singing lesson. The interviews showed that the professionals were clearly
achievement-oriented, with focus on singing technique, vocal apparatus and body during
the lesson. The amateurs used the singing lessons as a means of self-actualization and self- GRAPE ET AL'
expression as a way to release emotional tensions. In summary, in this study, singing
during a singing lesson scemed to promote more well-being and less arousal for amateurs
compared to professional singers, who seemed to experience less well-being and more

Integrative Physiological & Behavioral Science, Jannary—March 2003, Vol. 38, No. 1, 65-74.
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Amateur singers:

“l feel happy when I sing. In the beginning of the lesson, I feel blue. Then it changes,
quite dramatically.”

“Singing lessons are a necessity for me, they make me feel like a whole person.”

“l want to feel who I am in a way. My voice is a vital part of me, and I want to
express myself as much as possible by means of it.”

Conclusions

The results indicated marked differences between professionals and amateurs with re-
gard to physiological and emotional states. The professionals were more physiologically fit
for singing, but did not experience the same well-being as amateurs seemed to do. The
amateurs experienced more well-being and were clearly more enthusiastic. They also
reported increased joy after the lesson, which the professionals did not.
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Dyslexia: A New Synergy Between
Education and Cognitive Neuroscience

John D. E. Gabneli

Reading is essential in modern societies, but many children have dyslexia, a difficulty in learning
to read. Dyslexia often arises from impaired phonological awareness, the auditory analysis of
spoken language that relates the sounds of language to print. Behavioral remediation, especially
at a young age, is effective for many, but not all, children. Neuroimaging in children with
dyslexia has revealed reduced engagement of the left temporo-parietal cortex for phonological
processing of print, altered white-matter connectivity, and functional plasticity associated with
effective intervention. Behavioral and brain measures identify infants and young children at risk
for dyslexia, and preventive intervention is often effective. A combination of evidence-based
teaching practices and cognitive neuroscience measures could prevent dyslexia from occurring in

the majority of children who would otherwise develop dyslexia.

17 JULY 2009 WVOL 325 SCIENCE www.sciencemag.org

B Vermont Center for
9 \/ " N Children Youth & Families
> ol Vermont Family Based Approach



Typically reading Children with dyslexia Children with dyslexia
children before remediation after remediation

Fig. 1. Brain activation differences in dyslexia and its treatment [from (36)]. Functional magnetic resonance imaging
activations shown on the left hemisphere for phonological processing in typically developing readers (left), age-
matched dyslexic readers (middle), and the difference before and after remediation in the same dyslexic readers
(right). Red circles identify the frontal region, and blue circles identify the temporo-parietal region of the brain. Both
regions are hypoactivated in dyslexia and become more activated after remediation.
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The 3 R's? A Fourth Is Crucial, Too: Recess

Stuart Bradford

The best way to improve children’s performance in the classroom may be to take them
out of it.

New research suggests that play and down time may be as important to a child’s
academic experience as reading, science and math, and that regular recess, fitness or
nature time can influence behavior, concentration and even grades.
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School Recess Improves Behavior

Children at the International Community School in Decatur, Ga.,
playing kickball during recess. (Nicole Bengiveno/The New York Times)

Children who misbehave at school are often punished by having to stay inside at
recess. But new research shows that qiving children recess actually helps solve
behavioral problems in class.
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Summary: Debunking and
Demystitying Misconceptions

Brain development can now be studied and it is
clear that the structure and function of the brain
changes with development.

Brain anatomy and physiology can be modified
by genetic and environmental stresses.

How to study genetic and environmental
stressors in childhood behavior: the need for
a family based developmental approach.

< = Vermont Family Based Approach



ESCAP 2009

“It Is time for us to admit that although we do
not know exactly how, we do have evidence
that genes and environment do work

together”.
Sir Professor Michael Rutter
ESCAP Opening Lecture, 2009

& i Vermont Family Based Approach



How Have We Contributed to This
Knowledge?

= Twin Studies

= Family Studies

= Molecular Genetic Studies
= Taxonomic Studies

Vermont Center for

S R Children Youth & Families
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The Classical Twin Design

FRATERNAL TWINS

Are products of TWO different eggs
fertilized by TWOQ different sperms

»m@ C.v/

They have different genes and may
develop in different ways, usually—
but not always — having separate
placentas and separate fetal sacs

IDENTICAL TWINS
Are products of

A single and A single

sperm eqg
‘ﬂ@

In an early stage
the ombryo divides
on to become

separate \[
individuals O O

The halves go

/

Also, as they are totally different in

Usually — but not always — identical ivil
twins share the same placenta and drvicunls, thay may be
fetal sac

| I\ = r°‘ !
Both
of the Two boys
But regardless of how Ihey cle ]np same sex
they carry the same gene
therefore
. . —or two girls

Always of the same sex — two boys

The difference In relatedness between MZ and DZ twm

pairs gives information about the strength of the genetic
and environmental influences

. Vermont Center for
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Why Are Twins Different? Genes?

Environmental Factors? Or their interaction?

Vermont Center for
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"Birth™ > 30,000 pairs, born after 1986
- Motor development, parental smoking, growth

- CBCL both parents

- DCB both parents

- CBCL/TRF/Connors parents & teachers
- CBCL/TRF/Connors parents &
teachers

NAgeIATEI8I VSR & DHBQ
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P A A '

Vermont Famiiy Based Approach




Developmentally Sensitive Analysis
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Figure 1 Growth patterns in the developing human brain detected at ages 3—15 years.
A rostro-caudal wave of peak growth rates is detected in young normal subjects scanned
repeatedly across time spans of up to four years. Between ages 3 and € years, peak
growth rates {red colours; 60—B0% locally) were detected in the frontal circuits of the
corpus callosum, which sustain mental vigilance and regulate the planning of new actions.
Older children displayed fastest growth at the callosal isthmus, which innervates temporo-
parietal systems supporting spatial association and language function. Between ages
1115 years, growth rates still peak at the isthmus, but are attenuated.

Thompson et al., 2000; Nature 484:190-193
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Developmentally Sensitive Analysis
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Developmentally Sensitive Analysis
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Age 3 Age 7 Age 10

Vermont Center for

Children Youth & Families
Vermont Family Based Approach




Developmentally Sensitive Analysis

|AGG | |AGG |

Age 3 Age 7 Age 10 Age 12
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Summary of our genetic studies of ADHD,
OCD, Anxiety, Depression, Aggression, and
Bipolar Illness

We have shown that all emotional
disorders are influenced by both genetic
and environmental influences.

We should search for genes and risk and
protective factors that may put individuals

at risk for or protect them from psychiatric
disorders.

We are now doing these studies.

:
K7 Children Youth & Families
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Moving to Wellness and The Business
of Environment

= How to measure it?
= What Is It?
= Why do we care?

. Vermont Center for
P 7 — N - Children Youth & Families
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"Wellness"

Wellhess

-

Normal
Behavior

65%

Problem
Behavior

35%

25%

40%

35%

Children Youth & Families
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The Dutch Health and Behavior
Questionnaire (DHBQ)

familieonderzoek

naar L
gedrag . leefgewoonten

in de adolescentie
Happiness (Lyobomirsky & Lepper, 1999) 42 >

Life satisfaction (Horley, 1984 )
Self-esteem (Kajita et al., 2002)

Sports participation/physical activity (Babyak, 2000)
Diet/eating habits (Stokes & Frederick-Recascino, 2003)
Academic performance and leisure time (Wilens et al., 2002)

Reliogiosity

Vermont Center for

X S S Children Youth & Families
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“Environmental” Measures
The Dutch Health and Behavior
Questionnaire (DHBQ)
Zipcode/SES

Medication

familieonderzoek

Peer smoking/drinking naar e
gedra_g Ieefgewoo_nten
Family Relation (Family Assesment Device) 0 deadaetlll

2 &

Family Conflict (Gezinsklimaatschaal)
Living situation (with both parents?)

Family size

Family situation (divorce/parental death)

Life events

Vermont Center for
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The Role of Familial Conflict in Adolescent AGG:
Preliminary Results from the DHBQ

I. Are levels of AGG higher in adolescents from families with
moderate to high levels of Familial Conflict?

IT. Does the heritability of AGG vary by the level of Familial
Conflict =2 Is there evidence for a G-E interaction of Familial
Conflict and AGG?

_ Vermont Center for
N — Children Youth & Families
i Vermont Family Based Approach



Preliminary Results

|. Main effect of familial conflict on adolescent AGG:
significantly higher levels of AGG in families with high
family conflict than low family conflict (p= 0.00).

12

—— QOldest
-& Youngest
10 9

Moderate
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Preliminary Results

1. Different Heritabilities of AGG at Different Levels of
Family Conflict
vz I'nz Results

Low 52 17 Genetic

Moderate .43 .16 50/50
High 37 23 Environment

Evidence for GxE !

| | N T B & | = "
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Protective Factors: Sports Participation

69.9% of the adolescent girls participate in sports regularly.
These girls generally:

* report better general health (p=.000)

* have later onset of smoking (p=.010)

* smoke less (p=.000)

* show less use of soft drugs (p=.000)

* have less smoking (p=.020) and/or soft drugs using friends (p=.001)

* report less incidents of being drunk (p=.005)

* show less Rule-Breaking behavior (p=.000)

* are happier (p=.020)

* are more satisfied with their lives (p=.040

* report a higher quality of life (p=.018).

— - -
Voermmont (enter for
%_.\' ermont Len \‘?Q, i f’fj—' y
o
o A V" 'y ; Q. el frg
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Protective Factors: Sports Participation

76.6 % of the adolescent boys regularly participate in sports.

These boys generally:
* feel healthier (p=.000)
* feel happier (p=.020)
* report a higher quality of life (p=.006).
* trend towards a lower frequency of smoking (p=.063)

* trend towards less incidents of being drunk the last month (p=.094).

: Vermont Center for
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A ud o~ Vermont Family Based Approach



Preliminary Results of Adolescents Data
(The Dutch Health and Behavior Questionnaire)

Exercise Behavior and Psychopathology

Vermont Center for
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Preliminary Results of Adolescents Data
(The Dutch Health and Behavior Questionnaire)

Smoking Behavior and Psychopathology

ENO
[ VYES, a few

OVYES |
. : N

.(6

Vermont Center for

W%"‘ Children Youth & Families
Vermont Family Based Approach



‘ Preliminary Results of Adolescents Data
(The Dutch Health and Behavior Questionnaire)

Sleep and Psychopathology

M < 8 hours
O 8-9 hours

0> 9 hours
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The Harry Potter effect!

Harry Potter casts a spell on accident prone
children

Stephen Gwilym, Dominic P J Howard, Nev Davies and Keith Willett

BMJ 2005;331;1505-1506
doi:10.1136/bmj.331.7531.1505

100 What is already known on this topic

=
=
he L]
ﬁ 80 Traumatic childhood injuries are a serious source
§ of mortality and morbidity
s 60
E
E A0 There is a seasonal variation in the incidence of
b= injuries in muggle children, with the highest
‘E - o -
= 20 numbers occurting during periods of longest
= [] daylight, warm weather, and school holidays
".'u e -
@ m@ & @@ oS P What this study adds
S ‘:.*‘-* f*‘ 3& Sh h‘f’ W
435"3 fﬁ’ oo rf»‘_b 1-5‘" b :ha\% rLfb P Q"Q‘ Releasing Harry Potter books seems to reduce the
S

incidence of traumatic injuries in children
Hiote: Firebolt brooms indicate th fwo weskends whert the Iatest oy Bolter D00k W i |

Children attending emergency department with musculoskeletal
injuries on summer weekends 2003-5

o Vermont Center for
7‘@/ g Children Youth & Families
' & < £ Vermont Family Based Approach




The Harry Potter effect!

Vermont Center for

7‘\“/’ P Children Youth & Families
/./ =

ol Vermont Family Based Approach



Introduction: Leisure Time & Aggression

Journal of Adolescence 27 (2004) 5-22
The effects of violent video game habits on adolescent hostility,
aggressive behaviors, and school performance

Douglas A. Gentile™*, Paul J. Lynchh, Jennifer Ruh Linder®, David A. Walsh®

* National Institute on Media and the Family, 606 24th Avenue South, Suite 606, Minneapolis, MN 55454, USA
® University of Oklahoma Medical School, USA
“ Linfield College, USA

8t and 9t grade students

Violent -Physical fights
Videogame .
Exposure -Hostility

s Vermont Center for
7‘\-5/ > — Children Youth & Families
P

i Vermont Family Based Approach



Introduction: Leisure Time & Aggression

Pediatrics 2007;120;993-909

Violent Television Viewing During Preschool Is
Associated With Antisocial Behavior During

School Age

Dimittrl &. Christakls, MD, MPH, Frederick 1. Zimmierman, PhD

Department of Pediairics, Child Health Institute, Unkerstty of Washingion, Seattle, Washingior; Degartment of Health Serdces, Seattie, Washington; Seattle Childresrs

Resaznch Iretfute, Chikdren™s Hospital and Pegional Medical Canter, Seattle, Washington

Children 2- 5 yo

Children 7-10 yo

Violent TV Antisocial
viewing +r Behavior (CBCL)
» Vermont Center for
R Children Youth & Families
~ “ Vermont Family Based Approach



Introduction: Leisure Time & Aggression

CyBERPsYCcHOLOGY & BEHAVIOR
Volume 10, Number 2, 2007

Incidence and Correlates of Internet Usage Among
Adolescents in North Cyprus

FATIH BAYRAKTAR, M.A.' and ZUBEYIT GUN, M.A 2

'Department of Psychology, Ankara University, Sihhiye, Ankara, Turkey.
“Department of Psychology, Sorbonne University, Paris, France.

Elementary & High school students

bombing & fighting games +r

-Aggression towards self

. K — i Children Youth & Families
R A lid o Vermont Family Based Approach



Introduction: Leisure Time & Aggression

Personality and Individual Differences 42 (2007) 14531465

Evaluation of a Spanish version of the Buss and Perry
aggression questionnaire: Some personal and situational
factors related to the aggression scores of young subjects

Carmen Santisteban *, Jesus M. Alvarado, Patricia Recio

Instituto de Estudios Biofuncionales, Universidad Complutense de Madrid, Paseo Juan XXIII 1, 28040 Madrid, Spain

Adolescents 9-17yo

-Video Games S )
o +r -Aggression
-Television
-Anger
-Reading .
-l -Hostility

s > ) Children Youth & Families
X7 ; o Vermont Family Based Approach



Method: Sample & Measures

Measures: Longitudinal Survey Study

» How much time does the child spend O At home with friends
: . AT
in the following activities” 0 At friends home

dWatching Television/Video/DVD 0 On the street with friends
dComputergames/Gameboy

 In the sportsclub or with
dComputer/Internet scouts

dListening Music .
J Answer Cateqories (1-7):

AMusic instrument/Choir

OReading books every day, almost every day,

| | a couple of times a week,
Drawing/Sculpting once a week, less than once
dHandwork a week, once so far, never.

/oTrImMon

: = R Children Youth & Families
X7 ; / Vermont Family Based Approach



Results: Regression Analyses

BOYS GIRLS
Age Age
Tv Tv
Videogame Videogame
Computer Computer
Music Music
Listen Listen
Music Music
Lesson L esson
Reading Aggression Reading i Aggression
Drawing Drawing
Handwork Handwork
Friends Friends
At home At home
At friends At friends
home haome
Street Street
/ %
‘ Sports Sports Vermont Center for
P — Chitdren Youth & Families

i Vermont Family Based Approach



Results: Regression Analyses

BOYS GIRLS
Age Age \
Tv \ Tv
-09 - 11%
Videogame \ Videogame
Computer .03* Computer
Music \ I\/_Iusm
Listen [~ .06** Listen [~ 06+
Music | Music
|l essan -05* ressoh
Reading — - 10** Aggression Reading — - 09* ggression
Drawing Drawing //
-.09**
Handwork Handwork/ /
Friends 07+ Friends
At home | At home .08**
At friends At friends
home home /
Street (* 09" Street
Sports / Sports Vermont Center for

Children Youth & Fami

® .
P =
-

ies

Vermont Family Based Approach



Conclusions

1) Reading is significantly and negatively related to
aggression
2) Reading is partially heritable h?=.24

v Mostly explained by environmental factors shared
by family members

3) Aggression is mostly heritable h’=.64-.74

4) Relationship between Reading and Aggression is 40-
45% due to common genetics, and 60-55% due to

shared environment

X/ < Vermont Family Based Approach



Conclusions

5) The relation between reading and aggression is
causal at a genetic level:

v Reading moderates genetic and environmental
effects unique to aggression + r, correlation is low
and constant-> The results are likely to reflect a
process of Social Causation instead of a Selection
Process.

6) For boys, reading

v protects from the deleterious genetic influence
on aggression

v enhances positive shared environmental variation
for aggression

X/ < Vermont Family Based Approach



ESCAP 2009

“It 1s time for us to admit that, although we
do not know exactly how, we do have
evidence that genes and environment dO
work together.”

Sir Professor Michael Rutter
ESCAP 2009 Opening Lecture



Variance NOT
consiaered Iin
The DSM-IV

Quantitative
Development
Genaer
Informant
Ethnicity.

TEXT REVISION

AMERICAN PSYCHIATRIC ASSOCIATION

Children Youth & Families
Vermont Family Based Approach



International Journal of Methods in Psychiatric Research
Int. J. Methods Psychiatr. Res. 16(S1): 000-000 (2007)

Published online in Wiley InterScience i*.‘ y ?K‘;grsc ience®
(www.interscience.wiley.com) DOIL: 10.1002/mpr.217 W Siscovis ToneTAINe sAEny

A dimensional approach to
developmental psychopathology

JAMES ]. HUDZIAK,"” THOMAS M. ACHENBACH,' ROBERT R. ALTHOFF,! DANIEL S. PINE?

1 University of Vermont, Burlington, VT, USA
2 Vrije University, Amsterdam, The Netherlands
3 National Institute of Mental Health, Bethesda, MD, USA

Vermont Center for

ViAo ol Children Youth & Families
/R / & P - Vermont Family Based Approach



Please print. Be sure to answer all items.

Below is a list of items that describe children and youths. For each item that describes your child now or within the past 6 months,
please circle the 2 if the item is very true or often true of your child. Circle the 7 if the item is somewhat or sometimes true of
your child. If the item is not true of your child, circle the 0. Please answer all items as well as you can, even if some do not seem
to apply to your child.

o

Bragging, boasting

There is very little he/she enjoys
Bowel movements outside toilet :
Can't concentrate, can’t pay attention for long @

-

1 2 40. Hears sound or voices that aren't there
(describe):

o

0 = Not True (as far as you know) 1 = Somewhat or Sometimes True 2 = Very True or Often True
Ca 1 2 1. Acts too young for his/her age @ 1 2 32. Feels he/she has to be perfect
0 @ 2 2. Drinks alcohol without parents’ approval 0 1 @ 33. Feels or complains that no one loves him/her
describe):
( ) 0 1 34. Feels others are out to get him/her
0 1 35. Feels worthless or inferior
1 3. Argues a lot .
1 8 %4. Falls to finish things he/she starts Og ! ; zg ;’et‘: N ‘°:; 1‘?’"’3"""”"3
. Gets in many fights
; @ 3 y Tig
1 2 6 2 38. Gets teased a lot
2 39. Hangs around with others who get in trouble
2

e oG =o

9. Can't get his/her mind off certain thoughts;
obsessions (describe): _cm:‘.gxs_;_ 0 ®

10. ian't sit still, restless, or hyperactive

®
11. Clings to adults or too dependent @
0
©

]

41. Impulsive or acts without thinking

42. Would rather be alone than with others
43. Lying or cheating

-

~@

N

1 2 44. Bites fingernails
1 @ 45. Nervous, highstrung, or tense
2

-

12. Complains of loneliness

13. Confused or seems to be in a fog

14. Cries a lot 46. Nervous movements or twitching (describe):

15. Cruel to animals
16. Cruelty, bullying, or meanness to others

-90: :00

-

P@m M@@N N

1 2 47. Nightmares

Vermont Center for

H 7 7N _ Children Youth & Families

o Vermont Family Based Approach
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. Internakizing : Wes Externallzing
05— c
a0 1
. :
8 o £
8w L
R oy
R
b == —_—— — H
o
e R
53] A
& - L
Anzioue! Withelrawn/ Somatie Social Thought Allenlion Rule-Breaking A ppressive
Depressed Diep resced Complainix I'robl cms I'roble ms I'rablems lBehovior He hivior
Talul Score ! I 2 4 2 7 H 2
T Score 1] i 1] 6l 55 50 B THR-CC
Perventile =5l 1 79 BT 6o 1 =a7 57
0 M Cres 0 LEneyaliile I 4T.Mpubimarc 0 1 Deposdani 1 9 MEndOy Il ActaYoery 1 EAkabd 2 JAgsm
0 10 Feam 0 4ZPmkrdloms 1 48 Consiipate 1 12 Lonaly 0 1EHanSdF I 4 FRikTahRmsk 1 BSNeliuli I 1EMan
0 0 Fearfchenl 0 B5WaaiTalk 1 H.Diewy 1 15 NMetCaitlom 0 40 HewsThims I Bl ermicte I ZHEBEraksRidas I 1% DanAben
0 31 FeardleBad 0 B Secmive 0 . Tired 1 17 kenlann 0 dETerich 1 | D SaeSdl I 3 BEadFrends 1 20 Deestronpvam
0 32 Paduci 0 TEELy 1 femdichkas 1 4 OndToliai 1 SERckaSkin 1 13.Confumad 2 42 LisChet 1 21 Denbrory b
1 I3 Unlovad 0 102 LaclesBrergy 0 %&b Headachen 0 J6Sccidanin O 50 SexPartaP 1 1T.Dwypdrram I B2 ProferCider 1 12.DobH o
0 JIEWarikkem 1 102.5ad 1 Mz Nassm 0 JEToasd 0 &0 Sex Pardaid I Allmpubive 1 B Rankeay 1 23.DabSchoal
0 45 Marcoms 0 111 Wihdoees 0 S6d.EyaProb 0 4ENeotliked 0 66 Repemindcts I a1 Pacrfchoal 1 TZEanFins I ITFghi
0 30 Ryl 0 Sm SkinPreb 0 B Cherny O 70 e Thi g 1 TE Irmtiantiva 0 T2Sa:Probe I ST A#acks
0 R Luliy I %%iSienxh 0 EHPrforYosg 0 76 Heepalans 0 A S 1 El SembHome I SR Screwm
0 7l SliCons 0 Sy it 0 T0Spmschi'reh 0 21 Sl ip 1 EXSiebiui HEShusbors
0 0 TalkSacuda 0 24 Sirwas Bl I Ml Swers I ATl lamy
0 11 Woricn 0 2% Srwsaldeas 1 M ThnkeSex 1 2ESulks
0 91 SeepWall 1 09 Tobscos 1 30 Suspicious
O 100 SkepProblan I 10l Truant 1 94 Teomen
T 105 lsemDrgs I 9% Tanper
I 108 Yaudakam I 97.Thmakn
I 1.Lod
Coppight 2000 T Ackin bach & = Berderlme oftwloal rasger O = C0ioal roege Brokes fimes = Borderiise oisicw rasge

Vermont Center for
Children Youth & Families
Vermont Family Based Approach



Syndromes

Anxious/Depressed ~ DSM Anxiety Disorders
Withdrawn/Depressed

Somatic Complaints

Social Problems

Thought Problems

Attention Problems~DSM ADHD
Rule-Breaking Behavior

Aggressive Behavior~DSM ODD, CD, and SUD
Obsessive Compulsive Syndrome

Juvenile Bipolar Disorder

Vermont Family Based Approach



Forms Translated Into Over 90 Languages
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Societies Participating in ASEBA Multicultural
Studies




(Goals of Presentation:

Discuss why we are here — bridge the gap
between neuroscience and genetics research
In developmental psychopathology and
CLINICAL PRACTICE.

Discuss principles of genetics and
developmental neurobiology and
psychopathology.

Describe our Genetically Informed Family
Based WELLNESS Approach inspired by
current (and past) research.

gl - Vermont Family Based Approach



The Vermont Family Based Approach (VFBA)

Definition: a paradigm for promoting mental
health and wellness, preventing and treating
psychopathology that applies evidence-based
strategies from the family perspective.

Goal: using evidence based prevention and
Intervention strategies, to keep the well well,
protect those at risk from developing
psychopathology, and effectively treat those who
are suffering from it.

Vermont Family Based Approach



VEBA Foundations

All families deserve to have the knowledge and
skills to promote health in their children’s lives.

Lack of knowledge and resources can get in the
way of health promotion.

Emotional behavioral problems can get in the
way of health promotion.

New medical evidence provides us with the
motivation to use promotion and prevention
almed at emotional behavioral health to support
all health.

gl = Vermont Family Based Approach



Key Detinitions in the VEBA

Health — all health emerges from emotional
nehavioral health.

Promotion — Is more powerful than
orevention.

Prevention — is more powerful than
Intervention.

Intervention — should be family based.

< = Vermont Family Based Approach

Approac



‘ Taking the FBA to the REAL World:
Garfield School, Stoux Falls South Dakota

= Careful (
= Tailoreo
= Tailoreo
= Tailoreo

—amily Based Screening).
Health Promotion
Prevention

ntervention (that has benefitted from

Promotion and Prevention).

This work is done with the Avera Institute for Humman Behavioral Genetics,

In collaboration with Tim Soundy, M.D. and his team at South Dakota School
Of Medicine.

Vermont Center for
Children Youth & Families
Vermont Family Based Approach



‘ Family-Based Approach: The Argument

A/DY

V4 A/D & ADHD

If Mother suffers from
Anxious Depression
(50/50),

If Father suffers from
ADHD (70/30),

Then the child is at
increased risk for both.
Should he/she have either:

Vermont Center for

Children Youth & Families
Vermont Family Based Approach






Vermont Center for Children, Youth, and Families

) e

Vermont Center for
Childr Youth & Families
Vermont Family Based Approach

Family Wellness Coaching Training Outline

Course date: //2010 - //2010
Course location and time:
Contact Information:

Hudziak & Ivanova

Session #
(Date) Topic

Session 1 (1) Introduction to the Family Based Approach

(//2010) (2) Defining Family Wellness Coaching

Session 2 Elements of Family Wellness Coaching.

(//2010) I. Family-based assessment (the Achenbach System of
Empirically Based Assessment and the Vermont Health Behavior
Questionnaire).

Session 3 Elements of Family Wellness Coaching:

(//2010) IT. Motivational aspects of behavior change (Motivational
Interviewing and the Health Coaching Movement).

Session 4 Elements of Family Wellness Coaching:

(//2010) III. Family nutrition and exercise (the WE CAN/ National
Institutes of Health Program).
IV. Healthy activities and community involvement

Session 5 Elements of Family Wellness Coaching:

(//2010) V. Child Development: A primer.
VI. What is good parenting?

Session 6 Elements of Family Wellness Coaching:

(//2010) VII. Supperting good parenting: the prenatal, neonatal and
childhood periods.

Session 7 Elements of Family Wellness Coaching:

(//2010) VIII. Supporting good parenting: the adolescent and young
adulthood periods.

Session 8 Case illustrations and practicing

(//2010)

Vermont Center for

Children Youth & Families
Vermont Family Based Approach



Vermont Center for Children, Youth, and Families
Focused Family Coaching Training Outline

Course date: //2010 - //2010
Course location and time:
Contact Information:

Session #
(Date) Topic
Session 1 (1) Introduction to the Family Based Approach
(//2010) (2) Defining Focused Family Coaching
Session ¢ Elements of the Family Based Approach: Family-Based
(//2010) Assessment (the Achenbach System of Empirically Based
Assessment and the Vermont Health Behavior Questionnaire)
Session 3 Elements of the Family Based Approach: Family Wellness
(//2010) Coaching
Session 4 Focused Family Coaching Part I: Applying evidence-based
(//2010) psychotherapeutic treatments from the family perspective
Session 5 Focused Family Coaching Part I1: Cognitive behavioral
(//2010) psychotherapy
Session 6 Focused Family Coaching Part I111: Evidence based treatments of
(//2010) child and adolescent psychopathology
Session T Focused Family Coaching Part IV Evidence based treatments of
(//2010) adult psychopathology
Session 8 Case illustrations and practicing
(//2010)

Vermont

Children Youth & Families
Vermont Family Based Approach

enter

or
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Vermont Center for
Children Youth & Families

Vermonl Family Based Approach

Family Wellness Coaching Toolkit
(Draft date: 03-16-2010)

Domain Tools
I. Family-based I. Information about the Achenbach System of Empirically Based Assessment
assessment (ASEBA) can be found at: www.aseba.org

IT. A copy of the Vermeont Health Behavior Questionnaire (VHBQ) can be obtained at:
http://www.med.uvm.edu/veeyf/

II. Motivational
aspects of behavior
change

I. Motivational Interviewing (MI)

MI - a psychotherapeutic methed for enhancing motivation for change by exploring
and resolving ambivalence. Based on the Prochaska and DiClimente's Stages of Change
theory.

The official MI website: hitp:/motivationalinterview.org/index shrml

Vermont Center for

Children Youth & Families
Vermont Family Based Approach
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‘ Universal Screening

Vermont Center for

Children Youth & Families
Vermont Family Based Approach



i

Carmoarsfsnsive Proerein of Feirnily

rlezer) & Wellness:
A. Nutrition
B. Exercise and Healthy Activities
1. Intensive Music Training
2. Reading Program
3. Sports Program
4. Peer Support Program
C. Physical and Mental Health
D. Effective Parenting




‘ Musical Wellness Coach

Vermont Center for
Children Youth & Families
Vermont Family Based Approach



‘ Family Wellness Coach

Vermont Center for

Children Youth & Families
Vermont Family Based Approach



Evidence-based psychotherapeutic
Interventions delivered from the
family perspective.




Evidence-based
psychotherapeutic &
psychopharmacologic
interventions delivered from
the family perspective




Family Based Child Psychiatrist

Vermont Center for

W' \/ ; N Children Youth & Families
# ¥ 7 Vermon t Family Based Approach



‘ Director of School System

Vermont Center for

Children Youth & Families
Vermont Family Based Approach



Garfield Wellness Program

Vermont Center for

Children Youth & Families
Vermon t Family Based Approach



Garfield 50  May 2009

Vermont Family Based Approach



“Soon after my son began the program and started
making progress, the family coach thought my
other children could benefit as well. We soon
had the entire family undergoing treatment and
realized what an amazing effect it had on our
household dynamic and their futures. Thank
you so much for helping our family become
whole”.

Mother of one of the Garfield 50, May 2009

= Z Vermont Family Based Approach



‘ South Dakota Project: CBCL Data

FBA Schools Control School

N .
10 12 x
8 o
o 8/ § 10 17
(&) P o
;’ 7 - 8 g B
1
E ° P m Pre c% P _ ®Pre
CI) > A = Post : ° Post
m 4 4V 7\ O B
U 3 1 8 4 d
2 5 -
1 .
0 0 —
ER AD SCW S Att Agg ER AD SC W S Att Agg

Notes. ER = Emotionally Reactive, AD = Anxious/Depressed, SC = Somatic Complaints, W =
Withdrawn, S = Sleep Problems, Att = Attention Problems, Agg = Aggressive Behavior.
Npairwise comparisons = 79 Treatment, 39 Controls; * - p < .10, * - p < .05, ** - p <.01.
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‘ South Dakota Project: CBCL Data

FBA Schools
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Npairwise comparisons = 79 Treatment, 39 Controls; * - p < .10, * - p < .05.
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‘ South Dakota Project: CBCL Data

FBA Schools Control School
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Notes. Int = Internalizing, Ext = Externalizing, TP = Total Problems.
Npairwise comparisons = 79 Treatment, 39 Controls; * - p < .10, * - p <.05.
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In Summary:

The Goal of Child Psychiatry should be one that
embraces health promotion, iliness prevention,
and intelligent intervention.

We (Child Psychiatrists) are responsible to see
that this goal Is achieved.

Our Mission should be to keep the well-well,
protect the at risk, and intervene for those who
are ill. This approach has something for
everyone.

= Z Vermont Family Based Approach



P o

MAKING DECISTONS
VWHERE TO SPEND

While states don't necessarily choose between higher
education and corrections, a dollar spent in one area is

unavailable for another.

Ratio of corrections to higher education

spending, 2007

Washington I 0 55
Oklahoma _0-55‘1
Texas I 0-51
inois M o5
Georgia I 050
Maine N O .15

South Dakota I 21

North Carolina I 0.3 Corrections for every
New Mexzico NI O.32 dollar spent on higher
Hawaii I o.31 AT
Mississippi INIININIINGEE ©.30
MNebraska

5
|
|
R

For every
dollar spent on
higher
education,
Georgila spent
50 cents on
comre ctions

SOURCE: Reanalysis of data presented in the National Association of State

Budget Officers, "State Expenditure Report” series
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FUTURE

EUTNTTUT CEDVICTG
" Guidelines for Health Supervision of [_le\ _}“\ TIVE SERVICES

Infants, Children and Adolescents (GAPS)
THIRD EDITION

Health
Supervision
]

RECOMMENDATIONS
AND
RATIONALE

9. @

J A
Bright
Futures.

s by et

..Is a set of principles, strategies

and tools that are theory - based,
evidence - driven, and systems -
oriented, that can be used to

| | improve the health and well-being
SR s s of all children through culturally

appropriate interventions that

address the current and emerging
health promotion needs at the
family, clinical practice,
community, health system and

2000 & 2002 [ERCELEE

| 7, g sad &Y
Vermont Center ﬁébr
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X 7 N — Children Youth & Families
>

o Vermont Family Based Approach



MOST OF US HAVE GENES that make us as hardy as dandelions:
able to take root and survive almost anywhere. A few of us, however,
are more like the orchid: fragile and fickle, but capable of blooming
spectacufqriy if given greenhouse care. So holds a provocative new
theory of é‘qnetfcs, which asserts that the very genes that give us the
most trouble as a species, causing behaviors that are self-destructive
and antisocial, also underlie humankind’s phenomenal adaptability
and evoh}tiﬂrrary success. With a bad environment and poor parenting,
orchid childrdn can end up depressed, drug-addicted, or in jail—but
with the right e"%vironnlient and good parenting, they can grow up to
be society’s most c;{?r&e, successful, and happy people.

Vermont Center for

Children Youth & Families
Vermont Family Based Approach
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