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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 
family based approach.
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Goals of Presentation:
I. Discuss why we are here – bridge the gap 

between neuroscience and genetics research 
in developmental psychopathology and 
CLINICAL PRACTICE.

II. Discuss principles of genetics and 
developmental neurobiology and 
psychopathology.

III. Describe our Genetically Informed Family 
Based WELLNESS Approach inspired by 
current (and past) research.
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Why the Family Based Approach?
All (yes all) of the child psychopathologies:

 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 illness are more likely to have 
emotional behavioral illness (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.



A/D ADHD

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:

Does it make sense to treat 
only the child when it is 
clear that environment 

contributes as much to risk 
as genes?

Mother Father
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Family-Based Approach: The Argument
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The White House -
June 26, 2000



The News……..

 The Genome is sequenced
 Genetic iteration in diagnoses
 Genomics and Society



How can we use the new genetics in 
psychiatry?
 First – what is the “New Genetics” versus the 

“Old Genetics”?
 Discuss the Human Genome project 
 How might genetics change psychiatry and 

societal 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’s and 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

















Caspi et al. Nature Reviews Neuroscience 7, 583–590 (July 2006) | doi:10.1038/nrn1925



Principles of Developmental 
Neurobiology and Psychopathology.

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



WM GM

Image Courtesy of Alan Evans at McGill University

In Utero Maps of Development



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)

coronal axial
sagittal

Robust automatic method to measure fetal brain growth
Measure fetal brain development in 2nd/3rd trimester

II  - In vivo fetal MRI



Thompson et al., 2000; Nature 484:190-193
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Developmental Mapping of the Child 
Cortex

Image courtesy of Paul Thompson, 2007
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 So what evidence is there that the 
environment affects the genes…..

 And brain development…..









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. 

Dr. Bradley S. Peterson/Columbia University 

Study Links Depression to Thinning of Brain’s Cortex







So we know the bad, what about the 
good news…..



















The 3 R’s? A Fourth Is Crucial, Too: Recess

Tuesday, February 24, 2009 

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

Stuart Bradford 

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. 



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 giving children recess actually helps solve 
behavioral problems in class.



Summary: Debunking and 
Demystifying 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.



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



How Have We Contributed to This 
Knowledge?

 Twin Studies
 Family Studies
 Molecular Genetic Studies
 Taxonomic StudiesApproach



The Classical Twin Design

The difference in relatedness between MZ and DZ twin 
pairs gives information about the strength of the genetic 

and environmental influences



Why Are Twins Different?  Genes?  
Environmental Factors? Or their interaction? 

It would be so 
cool to jump 
from here…

Where’s Mama?



Biological Psychology Vrije Universiteit, Amsterdam

Young Twins

age 2

Birth

CBCL both parents

DCB both parents

CBCL/TRF/Connors parents & teachers

CBCL/TRF/Connors parents & teachers

CBCL/TRF/Connors parents & 
teachers

age 3

age 5

age 7

age 10

age 12

Motor development, parental smoking, growth

> 30,000 pairs, born after 1986

age 14,16,18 YSR & DHBQ



AGG

G/E

Age 3

Developmentally Sensitive Analysis



Thompson et al., 2000; Nature 484:190-193
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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.



Moving to Wellness and The Business 
of Environment

 How to measure it?
 What is it?
 Why do we care?



Wellness

     
  

  

?

‘Problem 
Behavior

Normal  
Behavior

“Wellness”

65% 35%

25% 40% 35%



The Dutch Health and Behavior 
Questionnaire (DHBQ)

Happiness (Lyobomirsky & Lepper, 1999)

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



“Environmental” Measures
The Dutch Health and Behavior 

Questionnaire (DHBQ)
1. Zipcode/SES

2. Medication

3. Peer smoking/drinking

4. Family Relation (Family Assesment Device) 

5. Family Conflict (Gezinsklimaatschaal)

6. Living situation (with both parents?)

7. Family size

8. Family situation (divorce/parental death)

9. Life events 



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?

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



Preliminary Results

I. 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).

2

4

6

8

10

12

Low Moderate High

Oldest
Youngest



Preliminary Results

II. Different Heritabilities of AGG at Different Levels of 
Family Conflict 

rMZ rDZ Results

Low .52 .17 Genetic

Moderate .43 .16 50/50

High .37 .23 Environment

Evidence for GxE !



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).



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).



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

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

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

Sleep and Psychopathology
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The Harry Potter effect! 



The Harry Potter effect! 

-r



Introduction: Leisure Time & Aggression

Violent 
Videogame 
Exposure  

+r -Physical fights

-Hostility

8th and 9th grade students



Introduction: Leisure Time & Aggression

Violent TV 
viewing  

Antisocial 
Behavior (CBCL)

Children 2- 5 yo Children 7-10 yo

+r



Internet use for murdering, 
bombing & fighting games  

-Antisocial Aggression

-Aggression towards self

Elementary & High school students

Introduction: Leisure Time & Aggression

+r



-Reading

-Homework

Adolescents 9-17yo

-Video Games

-Television  
-Aggression

-Anger

-Hostility

Introduction: Leisure Time & Aggression

+r

-r



Method: Sample & Measures
Measures: Longitudinal Survey Study

How much time does the child spend 
in the following activities?

Watching Television/Video/DVD

Computergames/Gameboy

Computer/Internet

Listening Music

Music instrument/Choir

Reading books

Drawing/Sculpting

Handwork

 At home with friends

 At friends home

On the street with friends

 In the sportsclub or with 
scouts

Answer Categories (1-7):

every day, almost every day, 
a couple of times a week, 

once a week, less than once 
a week, once so far, never. 



Results: Regression Analyses

Computer
Music
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Reading
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Friends
At home

At friends
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Street
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Age

Tv
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Aggression
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Computer
Music
Listen
Music
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Reading

Drawing
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-.09** -.11**
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-.09**-.10**
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-.09**



Conclusions

1) Reading is significantly and negatively related to 
aggression

2) Reading is partially heritable h2=.24
 Mostly explained by environmental factors shared

by family members .72.

3) Aggression is mostly heritable h2=.64-.74
4) Relationship between Reading and Aggression is 40-

45% due to common genetics, and 60-55% due to 
shared environment 



Conclusions

5) The relation between reading and aggression is 
causal at a genetic level:         
Reading moderates genetic and environmental 

effects unique to aggression + rg 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 

protects from the deleterious genetic influence 
on aggression 

enhances positive shared environmental variation 
for aggression



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 d0 

work together.”

Sir Professor Michael Rutter

ESCAP 2009 Opening Lecture, 
2009



Variance NOT
Considered in

The DSM-IV

Quantitative
Development

Gender
Informant
Ethnicity









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



Forms Translated Into Over 90 Languages



Societies Participating in ASEBA Multicultural 
Studies
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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. 

105



VFBA 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 
aimed at emotional behavioral health to support 
all health.



Key Definitions in the VFBA

 Health – all health emerges from emotional 
behavioral health.

 Promotion – is more powerful than 
prevention.

 Prevention – is more powerful than 
intervention.

 Intervention – should be family based.



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

 Careful (Family Based Screening).
 Tailored Health Promotion
 Tailored Prevention
 Tailored Intervention (that has benefitted from 

Promotion and Prevention).

This work is done with the Avera Institute for Human Behavioral Genetics, 
In collaboration with Tim Soundy, M.D. and his team at South Dakota School 

Of Medicine.



A/D ADHD

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:

Does it make sense to treat 
only the child when it is 
clear that environment 

contributes as much to risk 
as genes?

Mother Father

7 8

Family-Based Approach: The Argument



Vermont Family 
Based Approach

Well Group At-Risk Group Ill Group

Family Wellness Coach

Focused 
Family Coach

Family-based 
Psychiatrist
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Universal Screening



Vermont Family 
Based Approach

Well Group At-Risk Group Ill Group

Family Wellness Coach

Comprehensive Program of Family 
Health & 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



Family Wellness Coach



Vermont Family 
Based Approach

Well Group At-Risk Group Ill Group

Family Wellness Coach

Focused 
Family Coach

Evidence-based psychotherapeutic 
interventions delivered from the 

family perspective.  



Vermont Family 
Based Approach

Well Group At-Risk Group Ill Group

Family Wellness Coach

Focused 
Family Coach

Family-based 
Psychiatrist

Evidence-based 
psychotherapeutic & 

psychopharmacologic
interventions delivered from 

the family perspective  



Family Based Child Psychiatrist



Director of School System



Garfield Wellness Program



Garfield 50    May 2009



“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



South Dakota Project:  CBCL Data
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In Summary:
 The Goal of Child Psychiatry should be one that 

embraces health promotion, illness 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.





2000 & 2002

…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 
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 
policy levels. 
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