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Stress and brain development
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Early-life adversities (ELA)
Threat (or maltreatment)
Emotional maltreatment

- verbal abuse
- manipulation (placing the child in situations
intended to elicit shame, guilt or fear)
- denigrating or destroying things of value to the child
- placing the child in situations that are harmful, such
as witnessing domestic violence

Physical maltreatment
- generic violence, harsh punishments
- sexual abuse

Deprivation (or parental neglect)
Physical neglect
- failure to provide for the child’s basic needs such as
food, clothing, supervision, physical safety, medical health

Emotional neglect
- failure to provide for the child’s basic emotional
needs, abandonment, unresponsiveness to child’s
distress, fail to attend to the child’s social needs

Some numbers…
In Europe, some 18 millions children
have suffered sexual abuse, 44
millions physical violence, 55
millions psychological abuse.
In Italy, the incidence of child abuse
and maltreatment is calculated
around 70/80,000 cases per year
(data from WHO).

The epidemiological ‘warning’
launched the field
Eur Arch Psychiatry Clin Neurosci 2006
The enduring effects of abuse and related adverse experiences in childhood. A
convergence of evidence from neurobiology and epidemiology
Anda RF and the Adverse Childhood Experiences Epidemiological Study group in San Diego

Epidemiological and longitudinal cohort studies shave shown that sexual,
physical, and emotional abuse, as well as emotional neglect, leads to a very
significant increase in risk in adulthood for mood and anxiety disorders,
substance and alcohol abuse, disruptive behavior, sleep disturbances, and
other medical disorders.

Available avidence suggests that ELA result in a significantly poorer response to
both pharmacotherapy and psychotherapy in patients with depression.
Nanni V, Uher R, Danese A (Am J Psychiatry 2012)

Nature Neuroscience 2009
Epigenetic regulation of the glucocorticoid receptor in human brain
associates with childhood abuse
Patrick McGowan et al (McGill University, Montreal, Canada)
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Arch Gen Psychiatry 2012
Genome-wide epigenetic regulation by early-life trauma
Benoit Labonté et al (McGill University, Montreal, Canada)

ELA result in alterations at multiple levels of neurobiological and
cognitive functioning, reflecting systems-level calibrations in
response to early risk environment.
While such changes may have short-term benefits, they can serve to
embed heightened vulnerability to psychiatric disorder in
adolescence or adulthood (what is called ‘latent vulnerability
hypothesis’).
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Current Biology 2011
Heightened neural reactivity to threat in child victims
of family violence
Eamon McCrory et al (University College, London)
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Curr Dir Psychol Sci 2008
Mechanisms linking early experience and the emergence of emotions:
illustrations from the study of maltreated children
Seth Pollak (University of Wisconsin at Madison)

Abused children display enhanced perceptual sensitivity to angry
facial cues and increased accuracy at identifying angry faces at
progressive levels of image clarity

Neuropsychopharmocolgy 2015
Childhood trauma exposure disrupts the
automatic regulation of emotional processing
Hillary Marusak et al (Wayne State University ,
Detroit)

The emotional Stroop test

Trauma > Controls emotional conflict

Amygdala reactivity is inversely
correlated with reward sensitivity

Reward sensitivity includes three subscales: BAS(drive)
captures the strength with which reward outcome guides
subsequent behavior; BAS(fun seeking) is akin to trait noveltyseeking; BAS(reward responsiveness) indexes the degree to which
a person derives pleasure from reward.

Biological Psychiatry 209
Childhood adversity is associated with left basal ganglia
dysfunction during reward anticipation in adulthood
Daniel Dillon et al (Harward University, Cambridge)

Biological Psychiatry 2015
Blunted ventral striatum development in adolescence
reflects emotional neglect and predicts depressive
symptoms
Jamie Hanson et al (Duke University, North Carolina)

Ventral striatum activity for the contrast positive
negative feedback

PNAS 2013
Early-life stress has persistent effects on amygdala function and
development in mice and humans
Matthew Malter Cohen et al (Weill Cornell Medical College, New York)

The Journal of Neuroscience 2017
Hippocampal contribution to context encoding across development is
disrupted following early-life adversity
Hillary Lambert et al (University of Washington, Seattle)

Journal of Child Psychology and Psychiatry 2016
Childhood abuse and reduced cortical thickness in brain regions
involved in emotional processing
Andrea Gold et al (National Institute of Health, Bethesda)

Journal of Child Psychology and Psychiatry 2016
Childhood abuse and reduced cortical thickness in brain regions
involved in emotional processing
Andrea Gold et al (National Institute of Health, Bethesda)

J Am Acad Child Adolesc Psychiatry 2015
Child maltreatment and neural systems underlying emotion regulation
Katie McLaughlin et al (University of Washington at Seattle)

Look negative > Look neutral contrast

Regions involved in effortful regulation of emotional
response are more active in maltreated adolescents during
Decrease > Look negative trials

PNAS 2013
Childhood maltreatment is associated with altered fear circuitry and increased
internalizing symptoms by late adoelscence
Ryan Herringa et al (University of Wisconsin, Madison, USA)
amygdala

hippocampus

rs-FC partially mediates between childhood experiences
of maltreatment and internalizing symptoms

Childhood experiences of maltreatment predict lower rs-FC of the amygdala and
the hippocampus with vmPFC

Biological Psychiatry 2014
Childhood maltreatment: altered network
centrality of cingulum, temporal pole and
insula
Martin Teicher et al (McLean Hospital,
Belmont, USA)

The cortical network organization of
maltreated individuals may result in
diminished capacity to:
i) regulate impulses and emotions;
ii) accurately attribute thoughts, intentions
or beliefs to others.
But it may also lead to:
i) heightened experience of internal
emotions and cravings;
ii) greater tendency to think about oneself
and to engage in self-centered imagery.

‘’Safety and security don’t just happen, they are the
result of collective consensus and public investment.
We owe our children, the most vulnerable citizens in
our society, a life free of violence and fear’’
Nelson Mandela

