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Prevention of
Mental Illness:
Why Not Start at the Beginning?

by Richard E. Tremblay, CEECD Director

Research on the developmental origins of mental health is on
a fast track. It was only four years ago that a committee of the
Canadian Senate1 published a report on mental health, mental
illness and addiction that stated: “The pre-school years present
two challenges. The first is to identify and provide services to those
children who are living with, or who are at risk of developing,
mental illness. The second is to manage effectively the transition
from early childhood (0-5 years) into the school system.”
Interestingly, all of the recommendations that followed focused
on services to school children and adolescents.

T

he two challenges highlighted by the
report remain and need to be addressed
urgently. However there is increasing evi
dence that the origins of mental health prob
lems diagnosed in later childhood, adolescence
and adulthood can be found during pregnancy
and very early childhood.
This Bulletin highlights two areas of research
that are changing our view of the causes of
mental health problems. The first is develop
mental epidemiology of mental health pro
blems with population samples followed from
birth onwards. Traditional cross-sectional epi
demiological studies of mental health focused
on adult mental health while longitudinal stud
ies during the 1970s and 80s studied adoles
cents and elementary school children. New
longitudinal studies initiated during the mid1990s are providing fascinating data on mental
health development during early childhood.
One of these “made in Canada” studies is sum
marized on page 4 and the overview of research

on page 5 refers to another
recent study in North America.
Epigenetics (environmen
tal programming of genes)
is the second research area
changing our views. The gen
etics revolution in mental
health, which started not much more than a
decade ago, confirmed that risk of mental
health problems could be transmitted from
parents to children through genetics. It also
showed that negative environmental condi
tions are generally needed to trigger the onset
of the disease. Epigenetics is now suggesting
a revolution in itself: the environment, espe
cially during pregnancy and very early child
hood, activates and silences good and bad
genes that are crucial for mental well-being
and social adaptation. These studies also indi
cate that inadequate perinatal environments
are not only silencing or activating a few specif
ic genes, but thousands of genes may be affect

ed by maternal stress, inadequate nutrition,
obesity, diabetes, alcohol and tobacco use.
The prenatal factors that eventually lead to
obesity, cardiovascular problems and cancer
may also lead to serious mental health prob
lems throughout an individual’s life.2,3,4,5
Mental health services to school children
and youth with mental health problems are key
to treating the illness and preventing further
negative impacts, but a substantial increase
in resources is needed to support pregnant
women, preschool children and their families,
if we seriously want to prevent mental ill
ness and foster the mental health of the next
generation.
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On the Road to

Positive
Mental
Health

Research now shows that mental health issues often have their roots in early
childhood. Mental disorders include a wide range of conditions, such as depression,
anxiety, phobias, substance abuse, schizophrenia, and developmental disorders such
as disruptive behaviour, autism, mental retardation and dementia. About 10% of the
adult population worldwide will report having some type of mental or behavioural
disorder at any point in time.1 In 2003, 7% of the Canadian adult population was
diagnosed with a mental illness, representing nearly 1.9 million people, and 6%,
or 1.6 million people, was suffering from a non-diagnosed mental illness.2

T

he economic impact is huge. In a 2002
report, Health Canada estimated the
direct costs related to the use of public
health services at $4.7 billion in 1998, and in
direct costs related to the loss of productivity
resulting from long- or short-term absences
from work or premature deaths at $3.2 billion.2
These stupendous figures are not specific to
Canada: of the 10 leading causes of disability
worldwide, five are mental disorders: unipolar
depression, alcohol use disorder, bipolar af
fective disorder, schizophrenia and obsessivecompulsive disorder.3
Although many mental health problems
were once thought of as “adult” disorders, they
often begin in childhood and adolescence. In
the last decade, diagnostic tools have been
refined to identify mental disorders in very
young children. Some disorders may mani
fest themselves differently in the early years,
in keeping with the child’s age and brain de
velopment.4 Depression and anxiety can be
detected in childhood, and symptoms of these
conditions tend to increase in frequency over
the first five years of life (see page 4 of this
Bulletin).5 Disruptive behaviour problems are
another example of mental disorders in chil
dren. Depending on the child’s age, these
can include aggression, opposition and defi
ance, rule breaking, stealing and vandalism.
“With age, children learn socially acceptable behaviours from interactions with their environment. A ‘disease’ status is observed when a child
uses disruptive behaviours significantly more
often than his age group over a long period of
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time,” explains Richard E. Tremblay, Director of
the Centre of Excellence for Early Childhood
Development.6
GENETIC AND ENVIRONMENTAL FACTORS
There is wide consensus that complex dis
orders such as mental illnesses are based on
the interaction of numerous genes and en
vironmental factors.6 On the one hand, genes
affect complex behaviour through their influ
ence on the development and function of the
essential building blocks of the nervous sys
tem. Attention Deficit Hyperactivity Disorder
(ADHD), for example, appears to be one of the
most common heritable mental health disor
ders of childhood.7 One recent study found
that inhibitory control deficit is a cognitive
marker of genetic risk shared by parents and
offspring, and that parents’ inhibitory control
ability significantly predicted the ability of
their children.7
On the other hand, it has been well estab
lished that parent-child interactions in early
life form the foundation for the child’s social
and emotional development. Compelling evi
dence suggests that childhood trauma – abuse,
neglect or loss of a parent – is a major risk fac
tor for the development of mood and anxiety
disorders.8 Conversely, supportive, attentive
and sensitive adult care plays a salient role in
protecting children from potentially harmful
effects of stressors.9
The prenatal period is just as important,
with maternal behaviour affecting the de
veloping foetus. Maternal prenatal smoking

has been associated with increased risk for
ADHD, oppositional behaviour, conduct disor
der and substance abuse outcomes in youth.10
Fetal Alcohol Spectrum Disorder, a permanent
birth defect caused by maternal consumption
of alcohol during pregnancy, is the leading
cause of mental retardation in the Western
world. Prenatal exposure to alcohol has also
been associated with developmental delays
and behavioural problems.11 Psychosocial stress
during pregnancy has been linked to increased
risk for ADHD, schizophrenia and social abnor
malities.12
EPIGENETIC EFFECTS
A growing body of research is showing that
environmental factors affect development
not only via psychosocial mechanisms, but
through epigenetics as well. Epigenetics refer
to the mechanisms that can change a gene’s
function, without changing its sequence.13
Epigenetic effects are well known in cancer
research, and have recently been shown to
possibly play an important role in obesity and
in behaviour regulation.6 Studies with rats
have shown that rat pups that were insuffi
ciently licked by their mothers (i.e. neglected)
had chemically-altered expression of genes,
affecting the rats’ ability to regulate stress.14
Subsequent studies suggest that parental care
may affect stress regulation in humans as well.
(See page 5 of this Bulletin.)
Diet may affect gene expression as well.
Bart P.F. Rutten, from the School of Mental
Health and Neuroscience at the Maastricht
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“A ‘disease’ status is observed
when a child uses
disruptive behaviours
significantly more often
than his age group over
a long period of time.”

University Medical Centre in the Netherlands,
notes that evidence from two large indepen
dent population samples in the Netherlands
and China suggests that in utero nutritional
deficiency is associated with an increased risk
of schizophrenia in adult life. “Considerable evidence suggests a role for epigenetic changes,”
he states. Folate levels during early develop
ment in particular could play a critical role in
the risk for major psychotic disorders.15
INTERVENING AT THE SOURCE
Researchers now have the tools to address
much more complex and realistic questions
about the development of psychopathy in
young children. Some Canadian studies using
data from the National Longitudinal Survey of
Children and Youth (NLSCY) and the Québec
Longitudinal Study of Child Development
(QLSCD) have led to the first descriptions of the
development of early childhood mental health
problems. For example, one study in children
2 to 11 years of age found that those with aty
pically high physical aggression trajectories
were more likely to be boys, from low income
families, with mothers who had not completed
high school and who reported using hostile
or ineffective parenting strategies.16 Another
looked at the early development of hyperacti
ve symptoms in children from 2 to 7 years and
found that maternal prenatal smoking, child
male gender, maternal depression and hostile
parenting were early predictors of high-level
hyperactive symptoms.17 This knowledge can
be used to better target prevention and in
VOLUME 9, NO 1-MARCH 2010

tervention efforts. For example, Sylvana Côté
and her colleagues showed that children of
mothers with low level education who went
to day care before 9 months of age were less
likely to have physical aggression problems
during early childhood.18
Given mounting evidence of the import
ance of environment during the prenatal
period and the child’s early years, it becomes
imperative to begin interventions as early as
possible. “Risk-disorder associations are already
well-established earlier in life than many ‘prevention’ programs begin,” state Adrian Angold and
Helen Link Egger, from the Duke University
Medical Centre in Durham, North Carolina.
“If the hope is to prevent the onset of relatively
common mental disorders (such as oppositional-defiant disorders or social phobia) in the first
place, then we have largely missed the boat by
age 2 or 3.”4

Richard E. Tremblay notes that most ex
perimental intervention studies target ado
lescents or pre-adolescents, in part because
adolescents create more apparent social dis
ruption than elementary school children or
toddlers. However, “all the early risk factors for
disruptive behaviours suggest that early interventions should start as close as possible to conception, and continue supporting the family and
the child as long as needed.”6 Indeed, in a 2008
report, Canada’s Chief Public Health Officer19
stated that “investments in families with children living in poverty and in early child development programs,” should be a priority area for
addressing both physical and mental health
issues.
by Eve Krakow
References on page 6
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Support to Families Can

Help Children

Fight Depression and Anxiety

“When children become
so anxious, sad or fearful
that they cannot function,
then it is cause for concern.”

Even very young children can suffer from
depression and anxiety. Identifying those
at risk and supporting their mothers and
families may go a long way to preventing
disorders later in life.

D

epressive and anxiety disorders are
among the top 10 leading causes of
disabilities and can be detected in
early childhood. A recent study found that dif
ficult infant temperament at 5 months of age
and lifetime maternal depression are the two
most important risk factors for atypically high
levels of depressive and anxiety symptoms. It
also showed that depression and anxiety tend
to increase in frequency over the preschool
years.
Researchers followed 1,759 children from
5 months to 5 years of age, born in the prov
ince of Québec in 1997-1998. The study is the
first to map the development of depressive
and anxiety symptoms from infancy to school
entry (1½ to 5 years) using data from a large

representative population sample. It is also the
first to identify risk factors for high levels of de
pression and anxiety in early childhood.
“People tend to be more concerned about
aggressive children, because they create greater disturbance in day care,” says Sylvana Côté,
a researcher in the Department of Social and
Preventive Medicine at the Université de
Montréal, and one of the study’s authors. “The
overly anxious or sad child, who may be selfeffacing and withdrawn, is not usually disruptive, and so doesn’t attract the same attention.”
Sylvana Côté notes that a certain level of
depression and anxiety is normal. As children
mature and become more aware of their en
vironment and demands, they start expressing
doubts, fears and sadness. “But when children
become so anxious, sad or fearful that they cannot function, then it is cause for concern.”
High levels of family dysfunction and mater
nal low sense of self-efficacy were also found
to be risk factors. The researchers suggest that
depressive and anxiety disorders in adoles
cence and adulthood may be prevented by
helping mothers manage their depression and

sense of self-efficacy during pregnancy and
early childhood, helping parents manage their
infant’s difficult temperament, and supporting
dysfunctional families in early childhood.
Dr. Jaswant Guzder, Head of Child Psychia
try and Director of Child Day Treatment at the
Jewish General Hospital, agrees. This study
reinforces what she and her colleagues see
in their everyday work. “Attachment, the early
child-parent relationship, is critical: it builds resilience and protective factors. Our dollars need
to be spent targeting high-risk families. If environmental factors are at least 50% responsible
for child outcomes, then let’s look at what we can
do to maximize the child’s environment.”
She notes that infant visiting programs
and prenatal interventions have been shown
to have highly protective effects, particularly
when they continue for three or four years.
“They put scaffolding in place in high-risk families, to build the infant-mother (or caregiver) relationship. They give the mother a chance to develop competence, skills, and knowledge about
child development. Without these interventions,
vulnerable infants don’t stand a chance.”
Unfortunately, she says there is a huge gap
between what practitioners and researchers
know and public perception. “In the preschool
years, parents think their child will outgrow the
problem. They do not seek services because of the
stigma attached. But children do suffer from true
disorders, which can be diagnosed and treated
early in life,” Dr. Guzder emphasizes. “This study
underlines that the social cost of not intervening
is high.”
by Eve Krakow

Ref.: Côté SM, Boivin M, Liu X, Nagin DS, Zoccolillo M, and Tremblay RE. Depression and anxiety symptoms: onset, developmental course and risk factors during early childhood. Journal
of Child Psychology and Psychiatry 2009;50(10):1201-1208.
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How childhood

abuse

gets under the

skin

Early life environment can produce
chemical changes in the genes that affect
brain development, and these changes
may help explain why abuse and neglect
early in life results in a high risk for suicidal
behaviour years later.

T

he first hint that epigenetics – or the
effects of the environment on genes –
could help explain mental health prob
lems comes from pivotal animal research led
by Michael Meaney and Moshe Szyf from
McGill University. This research showed that
rat pups who were licking and groomed more
by their mothers had more receptors in the
hippocampus for an important stress-regu
lating hormone known as glucocorticoid. The
hippocampus is an area of the brain involved
in the control of emotion.
From Rats to Humans
To find out if similar mechanisms are at
play in humans, Drs. Meaney and Szyf teamed
up with Dr. Gustavo Turecki, also from McGill
University, to examine the brains of suicide vic
tims, comparing them with the brains of those
who had died by other means. Individuals
who were abused and/or neglected in child
hood are at an increased risk for suicide later
in life, so the investigators also conducted ex
tensive research into the early life of their sub
jects, interviewing family and friends as well as
studying any relevant police, medical or youth
protection files, to see if they had a history of
abuse or neglect.
“Individuals who died by suicide and were
abused [or neglected] in childhood had decreased levels of expression of [the glucocorticoid receptor, or GR] gene in the hippocampus of
their brains as compared to controls,” says
Dr. Turecki. These findings directly correlate
with the animal studies, since the GR gene en
codes for glucocorticoid receptor.
Abuse and Neglect “Turn Off”
The GR Gene
The suicide victims with a history of abuse
were found to have increased chemical chan
ges, known as methylation, in a portion of the
GR gene responsible for regulating its activity.

“For the first time in humans we were able to show
what molecular mechanisms mediate the effects
of early life abuse and neglect.”
This methylation essentially “turned-off” the
gene.
These results tie in well with other stud
ies demonstrating that suicidal individuals
often have a disruption in their hypothalamicpituitary-adrenal (HPA) system. Glucocorticoid
plays a starring role in this hormonal system
which is involved in regulating stress.
“For the first time in humans we were able
to show what molecular mechanisms mediate
the effects of early life abuse and neglect,” says
Dr. Turecki. Research like this not only high
lights the need to intervene early for children in
abusive or neglectful environments, it also pro
vides hints as to how to treat suicidal tenden
cies – perhaps future therapies could somehow
reactivate the GR gene or otherwise help bal
ance the HPA system.
According to Martin Alda, an expert in
psychiatric genetics at Dalhousie, this re
search is groundbreaking. “It is very critical for

understanding elements of how environmental
stressful life events influence brain function and
behaviour… It raises a lot of provocative questions,” he says, such as, what would happen if
abused or neglected children received help
early on?
Animal Studies Offer Hope
Animal studies have shown that transfer
ring rat pups from neglectful mothers to more
nurturing foster mothers can undo some of
the negative effects of early deprivation. Since
the process by which the brain responds to
neglect appears to be similar in both humans
and rats, it remains an intriguing possibility
that abused or neglected children might avoid
some of the negative long-term consequences
of their deprivation if their environments are
improved in time.
by Alison Palkhivala
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VOLUME 9, NO 1-MARCH 2010

BULLETIN ON EARLY CHILDHOOD DEVELOPMENT - page 5

mental health

References for article on pages 2 and 3
1. OECD. Mental health in OECD countries. Paris, France: OECD; 2008. OECD Policy Brief. Available at: http://www.oecd.org/dataoecd/6/48/41686440.pdf. Accessed February 8,
2010.
2. Lim K-L, Jacobs P, Ohinmaa A, Schopflocher D, Dewa CS. Une nouvelle mesure, fondée sur la population, du fardeau économique de la maladie mentale au Canada. Maladies chroniques
au Canada 2008;28(3):103-110.
3. Parliament of Canada. The Standing Senate Committee on Social Affairs, Science and Technology. Out of the shadows at last: Transforming mental health, mental illness and addiction services
in Canada. Ottawa, ON: The Standing Senate Committee on Social Affairs, Science and Technology. Parliament of Canada; 2006.
4. Angold A, Egger HL. Preschool psychopathology: lessons for the lifespan. Journal of Child Psychology and Psychiatry 2007;48(10):961-966.
5. Côté SM, Boivin M, Liu X, Nagin DS, Zoccolillo M, Tremblay RE. Depression and anxiety symptoms: onset, developmental course and risk factors during early childhood. Journal of
Child Psychology and Psychiatry 2009;50(10):1201-1208.
6. Tremblay RE. Developmental origins of disruptive behaviour problems: The original sin, hypothesis, epigenetics and their consequences for prevention. Journal of Child Psychology and
Psychiatry. In press.
7. Goos LM, Crosbie J, Payne S, Schachar R. Validation and extension of the endophenotype model in ADHD patterns of inheritance in a family study of inhibitory control. American
Journal of Psychiatry 2009;166(6):711-717.
8. Heim C. Childhood trauma and adult responsiveness. In: Tremblay RE, Barr RG, Peters RDeV, Boivin M, eds. Encyclopedia on Early Childhood Development [online]. Montreal, Quebec:
Centre of Excellence for Early Childhood Development; 2009:1-7. Available at: http://www.child-encyclopedia.com/documents/HeimANGxp.pdf. Accessed February 8, 2010.
9. Gunnar MR, Herrera A, Hostinar CE. Stress and early brain development. In: Tremblay RE, Barr RG, Peters RDeV, Boivin M, eds. Encyclopedia on Early Childhood Development [online].
Montreal, Quebec: Centre of Excellence for Early Childhood Development; 2009:1-8. Available at: http://www.child-encyclopedia.com/documents/Gunnar-Herrera-HostinarANGxp.
pdf. Accessed February 8, 2010.
10. Brennan P. Tobacco consumption during pregnancy and its impact on psychosocial child development. Rev ed. In: Tremblay RE, Barr RG, Peters RDeV, eds. Encyclopedia on Early
Childhood Development [online]. Montreal, Quebec: Centre of Excellence for Early Childhood Development; 2005:1-5. Available at: http://www.child-encyclopedia.com/documents/
BrennanANGxp_rev.pdf. Accessed February 8, 2010.
11. Synthesis on fetal alcohol spectrum disorder. Rev. ed. In: Tremblay RE, Barr RG, Peters RDeV, eds. Encyclopedia on Early Childhood Development [online]. Montreal, Quebec: Centre of
Excellence for Early Childhood Development; 2007:i-ii. Available at: http://www.child-encyclopedia.com/pages/PDF/synthesis-FASD.pdf. Accessed February 8, 2010.
12. Schneider ML, Moore CF. Prenatal stress and offspring development in nonhuman primates. In: Tremblay RE, Barr RG, Peters RDeV, eds. Encyclopedia on Early Childhood Development
[online]. Montreal, Quebec: Centre of Excellence for Early Childhood Development; 2003:1-5. Available at: http://www.child-encyclopedia.com/documents/Schneider-MooreANGxp.
pdf. Accessed February 8, 2010.
13. McGowen PO, Meaney MJ, Szyf M. Diet and the epigenetic (re)programming of phenotypic differences in behaviour. Brain Research 2008;1237:12-24.
14. Weaver ICG, Cervoni N, Champagne FA, D’Alessio AC, Sharma S, Seckl JR, Dymov S, Szyf M, Meaney MJ. Epigenetic programming by maternal behaviour. Nature Neuroscience
2004;7(8):791-792.
15. Rutten PFR, Mill J. Epigenetic mediation of environmental influences in major psychotic disorders. Schizophrenia Bulletin 2009;35(6):1045-1056.
16. Côté S, Vaillancourt T, LeBlanc JC, Nagin DS, Tremblay RE. The development of physical aggression from toddlerhood to pre-adolescence: A nation wide longitudinal study of
Canadian children. Journal of Abnormal Child Psychology 2006;34(1):71–85.
17. Romano E, Tremblay RE, Farhat A, Cote S. Development and prediction of hyperactive symptoms from 2 to 7 years in a population-based sample. Pediatrics 2006;117(6);21012110.
18. Côté SM, Boivin M, Nagin DS, Japel C, Xu Q, Zoccolillo M, Junger M, Tremblay RE. The role of maternal education and non-maternal care services in the prevention of children’s
physical aggression. Archives of General Psychiatry 2007;64(11):1305-1312.
19. Government of Canada. Ministry of Health. The chief public health officer’s report on the state of public health in Canada 2008: Addressing health inequalities. Ottawa, ON: Ministry of
Health. Government of Canada. Available at: http://www.phac-aspc.gc.ca/publicat/2008/cpho-aspc/index-eng.php. Accessed February 8, 2010.

Bulletin
This bulletin is a publication of the
Centre of Excellence for Early Childhood
Development (CEECD) and the Strategic
Knowledge Cluster on Early Child
Development (SKC-ECD).
The CEECD is one of the four Centres
of Excellence for Children’s Well-Being
funded by the Public Health Agency of
Canada (PHAC). The SKC-ECD is funded
by the Canadian Social Sciences and
Humanities Research Council (SSHRC).
The views expressed herein do not
necessarily represent the official policies
of the PHAC and the SSHRC.

page 6 - BULLETIN ON EARLY CHILDHOOD DEVELOPMENT

Editors:
Valérie Bell, Nathalie Moragues and Richard E. Tremblay
Collaborators:
Eve Krakow, Alison Palkhivala
Scientific Proofreading:
Sylvana Côté, Bart Rutten, Moshe Szyf, Gustavo Turecki
Copy Editor:
Lana Crossman
Layout: 	Guylaine Couture
Cover page photo:
Heiko Wittenborn
Printing:
SIUM
Centre of Excellence for Early Childhood Development
GRIP-Université de Montréal
P.O. Box 6128, Succursale Centre-ville
Montreal, Quebec H3C 3J7
Telephone:
Fax:

(514) 343-6111, extension 2541
(514) 343-6962

E-mail:
Web sites:

cedje-ceecd@umontreal.ca
www.excellence-earlychildhood.ca
www.skc-ecd.ca

ISSN 1499-6219
ISSN 1499-6227

VOLUME 9, NO 1-MARCH 2010

