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The Issue
ensuring that young children have safe, secure environments in which to grow, learn,
and develop healthy brains and bodies is not only good for the children themselves but also builds
a strong foundation for a thriving, prosperous society. Science shows that early exposure to circumstances that produce persistent fear and chronic anxiety can have lifelong consequences by
disrupting the developing architecture of the brain. Unfortunately, many young children are exposed to such circumstances. While some of these experiences are one-time events and others may
reoccur or persist over time, all of them have the potential to affect how children learn, solve problems, and relate to others.
All children experience fears during childhood, including fear of the dark, monsters, and strangers.
These fears are normal aspects of development and
are temporary in nature. In contrast, threatening
circumstances that persistently elicit fear and anxiety predict significant risk for adverse long-term
outcomes from which children do not recover easily. Physical, sexual, or emotional abuse; significant
maltreatment of one parent by the other; and the
persistent threat of violence in the community are
examples of such threatening circumstances in a
child’s environment.
Studies show that experiences like abuse and
exposure to violence can cause fear and chronic
anxiety in children and that these states trigger extreme, prolonged activation of the body’s
stress response system. In studies with animals,
this type of chronic activation of the stress
system has been shown to disrupt the efficiency
of brain circuitry and lead to both immediate
and long-term physical and psychological problems. This is especially true when stress-system
overload occurs during sensitive periods of brain
development. While much of the evidence for
the effects of stress on the development of brain
architecture comes from animal studies, strong
similarities in the processes of brain development across species indicate that experiences
of persistent fear and chronic anxiety likely exert similarly adverse impacts on the developing
brain in humans. Thus, stress-system overload
can significantly diminish a child’s ability to
learn and engage in typical social interactions
across the lifespan.
Many policymakers, educators, and even
medical professionals are unaware of the potentially significant, long-term risks of exposure to
fear-provoking circumstances in children and
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lack information about the prevalence of these
situations in their communities. Critically, 1 in
every 7 children, and nearly 1 out of every 40
infants, in the United States experience some
form of maltreatment, including chronic neglect or physical, emotional, or sexual abuse.1,2
Child maltreatment has been shown to occur
most often in families that face excessive levels
of stress, such as that associated with community violence, parental drug abuse, or significant social isolation.3 Research also tells us that
nearly half of children living in poverty witness
violence, or are indirectly victims of violence.1
Clearly, for children in these circumstances, the
frequent and repetitive threats around them

Science shows that exposure to circumstances
that produce persistent fear and chronic anxiety
can have lifelong consequences by disrupting the
developing architecture of the brain.
create the potential for heightened fear and
chronic anxiety.
Behavioral neuroscience research in animals tells us that serious, fear-triggering experiences elicit physiological responses that affect
the architecture of the brain as it is developing.
These experiences cause changes in brain activity and have been shown to have long-term, adverse consequences for learning, behavior, and
health. Studies show that solutions for children
are available through programs that effectively
prevent specific types of fear-eliciting events,
such as physical or sexual abuse. The timely
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implementation of such interventions can prevent and treat the harmful effects of exposure
to extreme, fear-eliciting circumstances. In addition to these preventive measures, there also
are effective treatments for children experiencing high levels of anxiety or chronic fear that

result from serious emotional trauma. Despite
this rapidly increasing knowledge base, however, significant gaps continue to exist in how
society responds to the developmental needs of
children who regularly experience serious, fearinducing events.

What Science Tells Us
some types of fear are normal aspects of
development. Infants begin to experience feelings of fear and differentiate them from other
emotions between 6 and 12 months of age.4,5
Over the course of the early childhood period,
toddlers and preschoolers typically express fear
of a wide variety of events or individuals. For example, it is not unusual for a young child to react with wariness or distress when greeted by an
unfamiliar adult. Such responses are often called
“stranger anxiety” and typically first emerge at
around 9 or 10 months of age. This hesitancy
toward unfamiliar people generally continues
throughout childhood, but diminishes over
time, as children’s social worlds expand and they
interact with increasing numbers of caregivers,
relatives, neighbors, and other familiar adults.
Later in early childhood, it is common for
children to express fear of both imagined and
real circumstances. The emergence and development of imagination, for example, may lead to
fear of monsters or the dark. These reactions are

The emergence and course of typical
childhood fears are different from the fears and
anxiety elicited by traumatic situations such as
physical or sexual abuse or exposure to violence.

for why children outgrow these normative fears.
Many fears are a result of the difficulty young
children have in distinguishing between the real
and the imaginary. As they get older, children get
better at understanding what is real and what it
means for something to be “make believe.” At
the same time, they develop a growing sense of
control and predictability over their immediate
environment, so that even very young children
are less frightened by events if they have some
control over them. For example, a toy that scares
12-month-olds because it is loud and unpredictable will elicit less fear if the children are shown
how to turn it on and off and are allowed to do
so.6 As they get older, children develop the cognitive and social skills needed to better understand predictability in their environment and,
therefore, gain a greater sense of control. As these
developmental capacities are mastered, many of
the normal fears of childhood begin to disappear. Thus, the emergence and course of typical
childhood fears are different from the fears and
anxiety elicited by traumatic situations such as
physical or sexual abuse or exposure to violence:
While typical fears disappear with age, the fear
and anxiety elicited by maltreatment and other
threatening circumstances do not.
Early exposure to extremely fearful events affects
the developing brain, particularly in those areas involved in emotions and learning. A large and grow-

typical and usually peak between 4 and 5 years of
age. Generally speaking, normal preschool fears
do not disrupt a child’s life, and they dissipate
by age 7 or 8. That is, while children may express
these fears at certain times (e.g., bedtime) or in
response to certain events (e.g., being surprised
by a clown at a birthday party), their overall behavior does not otherwise suggest that they are
generally fearful or distressed.
Scientific research provides an explanation

ing body of research, including animal studies as
well as recent neuroimaging studies of human
adults, has revealed groundbreaking insights into
the brain circuitry that underlies how we learn to
be afraid 7,8 and how we come to associate a specific event or experience with negative outcomes.9,10
Two extensively studied structures located deep in
the brain—the amygdala and the hippocampus—
are involved in fear conditioning.9,10 The amygdala
detects whether a stimulus, person, or event is
threatening 9,10 and the hippocampus links the fear
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response to the context in which the aversive stimulus or threatening event occurred.11 Studies also
show that both the amygdala and the hippocampus play an important role in how the body then
responds to this threat. Elevated stress hormones
such as cortisol have been shown to affect the
growth and performance of the hippocampus and
the activity of the amygdala in rodents and nonhuman primates, and early and persistent activation of the stress response system adversely affects
brain architecture in these critical regions.
Beyond its impact on these two brain structures, heightened stress has also been shown
in animals to impair the development of the
prefrontal cortex, the brain region that, in humans, is critical for the emergence of executive
functions—a cluster of abilities such as making, following, and altering plans; controlling
and focusing attention; inhibiting impulsive
behaviors; and developing the ability to hold
and incorporate new information in decisionmaking. These skills become increasingly important throughout the school years and into
adulthood. Behavioral neuroscience research
in animals tells us that the prefrontal cortex is
highly sensitive to the detrimental effects of excessive stress exposure and that its developing
architecture is vulnerable to the negative effects
of chronic fear.12
When young children experience serious feartriggering events, they learn to associate that
fear with the context and conditions that accompanied it. Very young children can actually learn

within the context in which the learning occurred.
For example, a child who is physically abused
by an adult may become anxious in response
to both the person and the place where the fear

For young children who perceive the world as a
threatening place, a wide range of conditions can
trigger anxious behaviors that then impair their
ability to learn and to interact socially with others.
learning occurred. Over time, the fear elicited
and the consequent anxiety can become generalized, and subsequent fear responses may be elicited by other people and places that bear sometimes only small resemblances to the original
conditions of trauma. Consequently, for young
children who perceive the world as a threatening place, a wide range of conditions can trigger
anxious behaviors that then impair their ability
to learn and to interact socially with others. The
extent to which these problems affect physical
and mental health is influenced by the frequency
of the stressful exposure and/or the emotional
intensity of the fear-eliciting event.
Science tells us that unlearning fear is a fundamentally different process from fear learning.

to be fearful through a process called “fear conditioning,” which is strongly connected to the
development of later anxiety disorders.13,14,15,16
In the typical circumstances of early childhood,
fear responses are activated quickly and then
dissipate. However, when young children are
chronically exposed to perceived or real threat,
fear-system activation can be prolonged. In research studies, fear conditioning involves the
pairing of a neutral stimulus (e.g., a tone or a
light) that normally does not elicit a negative
emotional response with an aversive stimulus
(e.g., pain) that produces fear. As this conditioning evolves, it solidifies the relation between the two stimuli and then generalizes the
fear response to other neutral stimuli that may
share similar characteristics with the aversive
stimulus. Conditioned fear is apparent when
individuals come to experience and express fear

The process of unlearning conditioned fear is
called “extinction” and actually involves physically separate and distinct areas of the brain’s architecture from those into which fear responses
are first incorporated. Generally speaking, the
unlearning process involves activity in the prefrontal cortex, which decreases the fear response
by regulating the activity of the amygdala.17,18,19,20
Research tells us that fears are not just passively
forgotten over time, but they must be actively
unlearned. Studies show that fear learning can
occur relatively early in life,21,22,23 whereas fear
unlearning is only achieved later, when certain
structures in the brain have matured.24,25 Consequently, early fear learning can have a significant
impact on the physical and mental health of a
young child that can take years to remediate.
This understanding of how fear unlearning
occurs can be helpful in designing interventions
for anxious and fearful children. For example,
research has shown that unlearning negative fear responses to specific stimuli such as
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animals, insects, heights, or social situations can
be accomplished successfully by presenting the
aversive stimulus or circumstance at a low level
of intensity while the fearful individual is in a
safe context. This therapeutic approach is called
cognitive behavioral therapy. Providing additional explanations for anxious behavior during
these controlled exposures has proven to be particularly successful for reducing anxiety in older
children with excessive fears, as their ability to
understand these explanations develops. Such
interventions work well with specific phobias,
as well as social or generalized anxiety, but are
not effective in remediating the effects of abuse
or neglect.

4

Chronic and intense fear early in life affects the
development of the stress response system and
influences the processing of emotional memories.26,27 When an individual is confronted with

a threat, stress systems are activated and elevate
the levels of several different stress chemicals
that are circulating throughout the body.28,29
An increase in one of those chemicals, cortisol,
can have a dramatic impact on how memories
are processed and stored.29,30 The production of
cortisol and adrenalin (as well as noradrenaline
in the brain) in a normal stress response leads
to memory formation for events and places
that generate danger. More specifically, elevated
cortisol levels can strengthen the formation of
memories of emotional events,31,32 block the
ability to unlearn fear memories,33 and enhance
the formation of memories of the surrounding
context in which the fearful event occurred.34 Interestingly, too much cortisol can also have the
opposite effect and actually impair memory and
learning in non-threatening contexts.35 Thus,
the biological response to stress is intimately involved in both fear learning and unlearning.
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Fear learning can form emotional memories that are extremely powerful and long lasting. These memories are relived by individuals
who experienced a traumatic event when cues
in the environment activate those memories.
This repeated recall or retrieval of the memory
makes emotional memories both more easily
activated and more resistant to being forgotten.29,30 The repeated recall of a traumatic event
can lead to additional release of cortisol, even in
the absence of the actual event. Behavioral neuroscience research with animals has shown that
chronic elevation of cortisol can have a number
of detrimental effects, including increased damage to brain cells in areas that support learning,
thereby leading to increased impairment in subsequent memory formation.30,31
Persistent fear can distort how a child perceives and
responds to threat. Fear learning typically takes

place in specific contexts and results in those fears
becoming associated with the places where the
learning occurred. Children may also express fear
in response to situations that are similar (not identical) to those initially learned or to situations that
are similar to the contexts in which the original
learning occurred. These are called “generalized”
fear responses, and they are thought to underlie
the expression of later anxiety disorders, including
post-traumatic stress disorder (PTSD).15,36,37 Thus,
although all individuals display a heightened fear
response when faced with threatening contexts,36,38
individuals with anxiety disorders show this same
increased fear response when faced with similar
contexts that are known to be safe.36,38,39 Indeed,
children who have had chronic and intense fearful
experiences often lose the capacity to differentiate
between threat and safety. This impairs their ability
to learn and interact with others, because they frequently perceive threat in familiar social circumstances, such as on the playground or in school.
These responses inhibit their ability to learn and
often lead to serious anxiety disorders.40,41
Young children who have been exposed to
traumatic circumstances also have difficulty
identifying and responding to different expressions of emotions, and, therefore, have trouble
forming healthy relationships.42,43,44,45,46 These
deficits lead to general problems with social
interaction, such as understanding others’ facial
expressions and emotions. For example, children raised in physically abusive households
show heightened sensitivity (compared with
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non-abused children) to angry faces, which
negatively affects their brain function and behavior.47,48,49,50 Learning to identify anger—
quickly and successfully—in order to avoid being harmed is a highly adaptive and appropriate
response to an abusive environment. However,
an increased tendency to assume someone is
angry when his or her facial expression is ambiguous can be inappropriate and maladaptive

Children who have had chronic and intense
fearful experiences often lose the capacity to
differentiate between threat and safety.
in a typical, non-threatening social setting and
even dangerous in unfamiliar social settings.51
This “attention bias” to threat is associated with
interpreting ambiguous information in a negative fashion, and it is linked to greater vulnerability to stress and anxious behaviors as well as
to a greater likelihood to respond aggressively as
a form of self-defense in neutral circumstances
that are erroneously viewed as threatening. Thus,
the extent to which children with a heightened
attention bias to threat view the world as a hostile and threatening place can be viewed as both
a logical adaptation to an abusive environment
and a potent risk factor for behavior problems
in later childhood, adolescence, and adult life.
Early exposure to intense or persistent feartriggering events affects children’s ability to
learn. There is extensive and growing scientific

evidence that prolonged and/or excessive exposure to fear and states of anxiety can cause
levels of stress that can impair early learning and
adversely affect later performance in school, the
workplace, and the community. Multiple studies
in humans have documented problems in cognitive control and learning as a result of toxic
stress.52,53 These findings have been strengthened
by research evidence from non-human primates
and rodents that is expanding our understanding of the brain mechanisms underlying these
difficulties.
The brain region in animals that appears
highly vulnerable to adversity in this regard
is the prefrontal cortex, which is the critical area for regulating thought, emotions, and
actions as well as for keeping information readily
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accessible during the process of active learning. For example, researchers have found that
elevations in brain chemicals like noradrenline,
an important neurotransmitter, can impair
functions that are controlled by the prefrontal
region by altering the activity of neurons in that
area of the brain. In a related fashion, humans

experiencing chronic stress have been shown to
perform poorly on tasks related to prefrontal
cortex functioning (such as working memory or
shifting attention), and their ability to control
their emotions is typically impaired.12

Correcting Popular Misrepresentations of Science
there are a number of widespread misconceptions about how children experience, respond to, and learn fear. Many of these assumptions derive from overgeneralizations of what
fears are typical at specific developmental stages
as well as misunderstandings about what children can simply “outgrow” as they mature. Being
afraid of strangers and monsters are common
examples of typical fears. In contrast, research
has demonstrated convincingly that excessive
fear and anxiety caused by experiences such
as abuse and neglect can affect the developing
child in very different ways from the fear experiences that characterize a typical childhood.
Contrary to popular belief, serious fear-triggering
events can have significant and long-lasting impacts on the developing child, beginning in infancy. Science tells us that young children can perceive

threat in their environment but, unlike adults, they
do not have the cognitive or physical capacities to
regulate their psychological response, reduce the
threat, or remove themselves from the threatening situation. Research also shows that very young
infants can learn to fear certain places, events, or
people. These learned fear responses may disrupt
the physiology of the stress response system, making it more difficult for the body to respond appropriately to typical, mild stress in everyday contexts
later in life. Furthermore, when fear is learned,
normal situations and circumstances can elicit responses that are harmful to a child’s development.
Children do not naturally outgrow early learned
fear responses over time. Fear learning early in

life can often be adaptive—think about how
a young child learns to stay away from hot
surfaces. Thus, fear learning and associated
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memories that occur early in life get built into
our brain architecture and do not dissipate with
age. During typical development, children learn
to regulate their responses to mild threats and
stresses. However, if young children are exposed
to persistent fear and excessive threat during
particularly sensitive periods in the developmental process, they may not develop healthy
patterns of threat/stress regulation. When
they occur, these disruptions do not naturally
disappear.
Simply removing a child from a dangerous environment will not by itself undo the serious consequences or reverse the negative impacts of early
fear learning. There is no doubt that children in

harm’s way should be removed from a dangerous
situation. However, simply moving a child out
of immediate danger does not in itself reverse
or eliminate the way that he or she has learned
to be fearful. The child’s memory retains those
learned links, and such thoughts and memories
are sufficient to elicit ongoing fear and make a
child anxious. Science clearly shows that reducing fear responses requires active work and evidence-based treatment. Children who have been
traumatized need to be in responsive and secure
environments that restore their sense of safety,
control, and predictability—and supportive interventions are needed to assure the provision
of these environments. Thus, it is critical that
communities be equipped to address the sources
of fear in children’s lives. Where indicated, children with anxiety can benefit from scientifically
proven treatments, such as cognitive behavioral therapy, which have been shown to reduce
anxiety and fear.

www.developingchild.net
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The Science-Policy Gap
Advances in the science of child development
tell us that significant fear-eliciting experiences
early in life can disrupt the typical development
of stress regulation as well as learning, memory,
and social behavior, yet there is still widespread
resistance in the policy arena to fully addressing
the needs of young children who have been traumatized. Building on decades of evidence from

behavioral research, it is now abundantly clear
that young children who are exposed to circumstances that produce persistent fear are at
heightened risk for anxiety disorders and other
mental health problems that persist into adulthood. Concurrently, a variety of prevention and
early intervention programs have been developed to address the needs of young children who
have been exposed to such fearful situations as
physical abuse or family violence. The limited
availability of these kinds of programs for very
young children represents a striking failure to
relieve immediate distress as well as prevent serious and costly long-term disability.

The lack of availability of adequate health insurance to cover the cost of therapeutic treatment
for young children who are experiencing persistent fear and chronic anxiety represents a significant lost opportunity to ameliorate preventable
impairments in physical and mental health that
can have lifelong implications. The science of

child development points the way toward effective approaches to the treatment of children
with excessive anxiety and fear. These methods,
if administered early, can reduce the incidence
of anxiety disorders in children and prevent the
kinds of elevated stress responses that lead to
physical and mental health impairments later
in life. Addressing the current gaps among what
science knows about effective treatments, what
is available in health care and early childhood
settings, what is covered by health insurance,
and the availability of coverage for all children
needs to be an important policy priority.

Policy Implications
Programs and policies that are designed to address domestic violence, substance abuse, and
mental health problems in adults who have (or
are expecting) children would have considerably
stronger impacts if their focus also included the
children’s developmental needs, beginning in
the prenatal period. Extensive scientific evidence

shows that significant mental health problems in
parents can be a source of fear and stress in children and have negative effects on a child’s development. Through reduced caregiving capacities, the co-occurrence of child neglect or abuse,
and exposure to other sources of fear and stress,
parental mental health conditions have direct
consequences for the health and well-being of
their children. The fear that abuse and neglect
elicits in children can lead to serious dysregulation of their emotions and behavior control.
That said, there are promising interventions that
have been shown to be effective in preventing
abuse and neglect. Prenatal home visiting for
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first-time mothers provided by trained nurses is
one example of a program whose effectiveness
has been documented by randomized controlled
trials in multiple locations.54,55 Other promising approaches include specific training for

Extensive scientific evidence shows that
significant mental health problems in parents can
be a source of fear and stress in children and have
negative effects on a child’s development.
professionals who work with families experiencing trauma and the incorporation of developmental interventions for young children in programs that address domestic violence.56 When
hard evidence of program effectiveness is available, the imperative of providing appropriate
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preventive or intervention services is clear.
When program evaluation data on successful
prevention or interventions for specific threats
to child well-being are limited or nonexistent,
the compelling evidence of potential harm to
children’s development calls for serious investment in the design and testing of new strategies
for prevention and treatment that are grounded
in sound scientific principles, subjected to rigorous evaluation, and improved continuously
over time.
Child welfare policies and programs that are
mandated to assess and intervene in cases of
suspected and/or confirmed abuse or neglect
must address the full range of children’s developmental needs, not just focus on their physical
safety. All states have established systems that

require the reporting of suspected child maltreatment and the provision of protective services for children whose health or well-being

is threatened. These services focus largely on
issues related to physical safety, reduction of
repeated injury, and child custody. Advances in
neuroscience now indicate that evaluations of
maltreated children that rely solely on physical
examination and screening for broken bones are
insufficient and must be augmented by comprehensive developmental assessments and appropriate intervention by skilled professionals
as needed. To this end, it is important to note
that early intervention programs for children
with developmental delays or disabilities have
the expertise to provide many of the services
needed by maltreated children, and these programs are already available in all states under a
federal entitlement specified in the Individuals
With Disabilities Education Act (IDEA). Moreover, the most recent reauthorizations of the relevant federal legislation for both the child welfare and early intervention systems (the Keeping Children and Families Safe Act and IDEA,

Fear-Inducing Events Disproportionately Affect Children in Low-Income Environments
% of children
ages 2-17 who...
experience sexual
victimization

experience
maltreatment

witness violence

0%
Annual Family Income

10%

20%
$50,000+

30%
$20-$50,000

40%

50%

$20,000 or less

Source: Finkelhor, et al. (2005)1
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POLICY IMPLICATIONS

respectively) include requirements for regularized referrals of newly established child protective cases from the child welfare agency to the
early intervention system for developmental
screening. Notwithstanding its strong, sciencebased rationale, the implementation of this linkage has been limited to date and requires immediate attention. The evidence that significant
“fear learning” with long-term consequences can
occur as early as the first year of life—and that
the capabilities for effective “fear unlearning” do
not fully emerge until later—underscores the
extent to which the limited child development
expertise available within the nation’s child welfare system can no longer be justified.
Early identification and treatment for anxiety and
post-traumatic stress disorders in young children
should be routinely available through existing
services for families, as they can significantly affect the future mental and physical health of children. Advances in neuroscience, behavioral and

would benefit from a greater capacity to address the problem of excessive fear and anxiety
in young children across a broad array of service
systems, including health care, child welfare programs, school- and child care-based health services, and the foster care system, among others.
Policies with a broad mandate to reduce poverty
and neighborhood violence would likely have
greater long-term impacts if they also included
explicit and focused attention on the prevention of fear and anxiety overload in young children. Children who live in violent communities

have been shown to have more behavior problems, greater evidence of post-traumatic stress

All of society would benefit from a greater
capacity to address the problem of excessive fear
and anxiety in young children across a broad array
of service systems.

developmental studies, and clinical research have
all converged to contribute to a shared understanding of both the reality of early childhood
mental health impairment and the parameters
of successful preventive intervention and effective treatments. Early in infancy and childhood,
intervention and treatment should focus on
programs that provide families with necessary
services, supports, and expertise, while later in
development, supports should be focused more
on children themselves.
The critical importance of intervening
early in the lives of young children who experience excessive fear and anxiety is evident
in two domains: the need to relieve current
suffering and the opportunity to prevent enduring impairment that can lead to a lifetime
of poor mental and physical health, diminished
economic productivity, and antisocial behavior.
With these high stakes in mind, all of society

disorder, and increased physical symptoms
such as headaches and stomachaches, as well as
lower capacity for empathy and diminished selfesteem.57 Programs focused on the reduction
of poverty, domestic violence, substance abuse,
and neighborhood violence are examples of
the kinds of community-based services whose
impacts could be enhanced by incorporating
targeted interventions to explicitly address the
emotional needs of young children living under these conditions. When delivered effectively,
such interventions could have a multiplier effect
into the next generation by reducing both the
individual and societal costs of the negative developmental effects of persistent fear, including
mental health impairments, antisocial behavior,
physical disease, and violent crime.
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