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ABSTRACT
Children who have suffered early abuse or neglect may later present with significant behavior problems including emotional instability, depression, and a tendency to be aggressive or violent with others. Troublesome behaviors may persist
long after the abusive or neglectful environment has changed or the child has been
in foster care placement. Neurobiological research has shown that early abuse
results in an altered physiological response to stressful stimuli, a response that
deleteriously affects the child’s subsequent socialization. Pediatricians can assist
caregivers by helping them recognize the abused or neglected child’s altered
responses, formulate more effective coping strategies, and mobilize available community resources. Pediatrics 2008;122:667–673
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with a variety of long-term behavior problems regardless of whether children
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reside with their birth families, foster families, or adoptive families.
An increasing body of evidence documents the robust relationship between
adverse experiences in early childhood and a host of complications, both medical
and psychological, that manifest throughout childhood and later in adult life. The Adverse Childhood Events Studies
have demonstrated that child abuse, neglect, and other circumstances that disrupt the parent-child relationship are
significantly associated with many leading causes of adult death, such as stroke, cancer, and heart disease, and with
heavy health service utilization. These disparate consequences, including depression and suicide, hypertension and
diabetes, cigarette smoking, alcohol and other substance abuse, and fractured bones, bear compelling testimony to
the vulnerability of children to stressful experience.1
Pediatricians see children before, during, and after adverse events. In the office, clinicians deal daily with children
who are suffering the effects of trauma, including separation and loss, physical and sexual abuse, parental neglect,
and witnessing violence. Many of these children, especially those for whom the stress is particularly severe, chronic,
or pervasive, will have difficulty overcoming their persistent physiological and psychological responses to their earlier
stress. Lingering symptoms of posttraumatic stress disorder (PTSD) or disrupted attachment can present as difficulties
with sleep, anxiety, oppositional behavior, violent behaviors, and school failure.2,3
The child’s problematic behavior may continue long after abuse or neglect have ceased, despite consistent and
attentive parenting by foster or adoptive parents or birth parents who have successfully changed their own behaviors.
Desperate caregivers may seek the pediatrician’s help in diagnosing and treating a suspected “medical condition” or
“chemical imbalance.” Unless health care professionals recognize the relationships of these common behavior
problems to their remote antecedents, their interventions will be at best inefficient and at worst ineffective or even
counterproductive. The primary health care professional holds the first, perhaps most critical link for caregivers and
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children: to help them understand that the child’s unsatisfactory response to stress may have originated as a
biologically based adaptation to the child’s abnormal
world and that persisting problem behaviors are the
consequence. Pediatricians can help caregivers understand that there are healthy strategies and interventions
that can help children reduce these excessive responses
to environmental stress and assist children in resuming a
normal developmental trajectory.
WHEN TRAUMATIC STRESS WILL NOT GO AWAY
Children who have survived acute events such as house
fires, automobile accidents, major medical illness, or natural disasters frequently complain of disordered sleep,
intrusive “flashback” memories, and altered emotional
responses to everyday situations. These are classic symptoms that arise from experiencing a single traumatic life
event. Such severe stress reactions are particularly common after incidents of interpersonal violence (such as
domestic violence, child abuse, and terrorism). In cases
of child abuse or neglect or other exposure to violence,
in which the stresses are often prolonged and unavoidable, long-term stress reactions are common and can be
especially devastating. In patients suffering from the aftereffects of significant early stress, the offending stimulus, sometimes minor, seems to echo the previous abuse
and to produce an equivalent, dramatic emotional reaction that is often inappropriate to the provocation. Stimuli that produce such reactions are known as traumatic
reminders and may take many forms. Reaction to an old
trauma may be brought forth by a smell, sound, or other
sensory input or may be triggered by an action, place, or
date. In this reaction, the brain is engaging in what
seems to be an exaggerated form of pattern recognition,
a common form of learning in which similar patterns of
stimuli call forth a similar neuroendocrine (and, thus,
behavioral) response.4,5
Symptoms can be grouped into 3 main behavioral
clusters: (1) reexperiencing through intrusive thoughts,
dreams, and “flashback” recollections; (2) avoidance of
reminders and numbing of responsiveness, including social withdrawal, restricted range of affect, and constriction of play; and (3) physiological hyperarousal in the
form of hypervigilance and exaggerated startle response,
attention and concentration problems, and sleep disturbance. When disordered stress responses persist long
after the trauma, the condition is termed PTSD.6,7 It is
uncertain why some children develop PTSD after trauma
but others do not, although severity and chronicity of
the initiating stress seem to play a part, as do such host
factors as social support and genetic variation.2
Diagnostic criteria for PTSD are the same in children
as in adults. These may be summarized as: (A) exposure
to a traumatic event that involved serious threat of death
accompanied by intense fear and horror; (B) a tendency
to persistently reexperience the traumatic event
(through intrusive thoughts, dreams, and “flashback”
recollections); (C) numbing of general responsiveness;
and avoidance of stimuli that trigger this reexperience
(seen as social withdrawal, restricted range of affect, and
constriction of play); and (D) persistent symptoms of
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arousal (hypervigilance, exaggerated startle, and other
physiological measures), (E) duration of above symptoms for more than 1 month and causing clinically significant distress or impaired functioning.6 In children,
these characteristics may manifest in developmentally
different ways, such as traumatic play or extreme emotional lability, with “hair-trigger” explosive responses to
minor provocations.8–11
Research has shown anatomical changes correlated
with a history of PTSD symptoms, including smaller
brain volumes and size differences in limbic structures.12–14 Similarly, end-organ responses along the hypothalamic-pituitary axis (HPA) are altered by prolonged exposure to cortisol, a glucocorticoid critical to
the body’s stress response. Abuse victims have demonstrated abnormalities of the HPA response.14–18 These
observations underscore the premise that the exaggerated behavioral responses seen in complex PTSD have
strong—and durable—anatomical and physiological underpinnings. Indeed, complex traumatic stress suffered
early in life may be thought of as having both behavioral
and developmental consequences.
Caregivers of a child with very difficult behaviors
need to hear that the fault is neither entirely theirs nor
entirely the child’s. They need to learn that their child is
dealing with a physiological response unfamiliar to them
and to learn new and more effective ways of responding
themselves. Although love and consistency are essential,
they are not always enough.
THE SIGNIFICANCE OF EARLY STRESS: PSYCHOLOGY OR
PHYSIOLOGY?
It is hardly remarkable that the seeds of adult dysfunction are sown in early childhood stress. We have long
known, for example, of the lifelong effects of early malnutrition or of exposures to toxins such as lead or alcohol. What is remarkable, however, is the realization that
many of the dysfunctional behaviors have their origins
not in some random organic dysfunction but, rather, in
the otherwise healthy brain’s physiological adaptations
to the abnormal world in which the developing child
finds himself or herself. These adaptations, although
initially useful, have not prepared the child for existence
in the larger, more normal world outside the home.
Behaviors that may have been useful, even life-saving,
in a violent or neglectful home (such as hypervigilance
or extreme passivity) become the problem behaviors
identified at school or in child care (often interpreted as
“attention deficit” or “daydreaming”). Once clearly established and internalized, however, the child’s typical
response to a stimulus (his or her definition of “normal”)
can be very hard to change.
The past 2 decades have seen remarkable progress in
the understanding of neurodevelopment.19,20 Once
thought of as an enigmatic “black box,” the brain is now
seen as a complex of specialized, interactive organs, constantly developing through interaction with the environment and each other. Nowhere is this development
more dramatic than in the first 3 years of life as the
young brain undergoes sweeping structural change as it
senses and adapts to the environment in which it finds
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itself. Neurons develop myelin sheaths and proliferate,
developing myriad connections with others throughout
the cranium. With experience, some are strengthened,
developing more connections with other neurons. Others are cut back through a process known as apoptosis,
the “pruning” of unused connections. Significant apoptosis is seen as early as 4 years of age, continuing until
the typical adult brain has lost nearly half of the neuronal connections it possessed at age 3.
It is now understood that this pruning is experience
dependent— use strengthens neural pathways, and idleness marks others for demolition. As neurophysiologists
remark, “neurons that fire together wire together.” Although the 3-year-old’s brain is optimized for learning,
an adult’s brain becomes optimized for performance. Use
and disuse of specific pathways alter the neuronal structure through a variety of mechanisms, including changes
in sensitivity and the number of synaptic connections.
These changes act to adapt the brain structurally to its
environment. By allowing experience to alter its structure, the brain can grow to become the best brain for a
child’s given surroundings. It is, in other words, learning. A more visually complex environment, for example,
may favor a larger visual cortex, whereas a child born
blind might devote more cortical area to hearing. Similarly, a brain grown in a more threatening world may
benefit from a highly developed fight-or-flight response,
with appropriate modifications to the limbic system and
HPA.16,21 For instance, the amygdala, a vital part of the
limbic system and necessary in emotional regulation,
demonstrates a biphasic response to circulating stress
hormones.22 It becomes more sensitive to stress initially
but shrinks when chronically exposed to high circulating
concentrations of the stress hormone cortisol, adapting
by becoming less sensitive. The hippocampus, a cortical
region essential to the proper encoding and retrieval of
memory, is similarly affected.23 These structural changes,
by affecting the brain’s (and, thus, the individual’s) response to stimuli, result in an altered behavioral response to stress.10,16 The more chronic the stress, the
more likely and longer lived the physiological changes.
WAR OF THE WORLDS
Unfortunately for the child, a brain specifically adapted
for one type of extreme environment is seldom optimized to perform in another. This, in itself, would not be
an insurmountable problem. However, children raised
in abusive, violent, or neglectful homes are often denied
the very tools that would help them adapt to new and
different surroundings. Abused or neglected children often suffer impairments in their language abilities and
cognitive skills.24 One recent study found 36% of preschoolers in foster care to be developmentally delayed
and found no difference between the developmental
effects associated with reported physical abuse, sexual
abuse, or neglect.25 These deficiencies may reflect prenatal insults or postnatal contributors, such as malnutrition or toxic exposures, but almost certainly correlate
with inadequate parental care during sensitive periods in
early brain development, providing children with less

exposure to language and fewer opportunities for cognitive development.
One of the most important tasks of early childhood is
learning to discriminate states of affect.26 Lacking good
models, abused and neglected children may grow up
unable to explain (or, indeed, to understand) the difference between such feelings as sadness and anger. In
extreme cases, this is termed alexithymia (an inability to
“read” emotion). Without this important perception, the
ability to perceive the intentions of others, or to monitor
one’s own response, is lost and social learning is severely
impaired.
The brain is most easily altered, or adapted, early in its
life. Although there are thought to be few true “critical
periods” after which alterations become impossible,
early childhood may be thought of as a “sensitive period”
for many forms of cognitive—and most emotional—
learning, after which it becomes difficult to establish
new patterns of thinking or reacting.19,20 Thus, the
abused or neglected child is asked to adapt to a new and
different world but is given inadequate neural and behavioral tools with which to do so.
POSITIVE FEEDBACK (OF THE NEGATIVE KIND)
A child’s hypervigilance and inability to regulate emotional states after maltreatment can result in challenging
behaviors in interactions with others. Victims of previous abuse or neglect are far more often identified as
“problem children” than are their peers and show higher
rates of diagnosis with attention problems and violent
and oppositional behaviors.27 Caregivers and teachers
often respond to these behaviors in the traditional fashion: warnings become more brusque (and often louder)
and discipline more strict (and often more punitive).
Although such responses from adults usually gain the
desired result in normal children, they become problematic when the listener is hypervigilant for threats and has
difficulty controlling his or her own emotions. To a child
who is physiologically adapted to a high-threat environment, a minor slight or stern admonition can sound like
the prelude to real danger. When the child’s exaggerated
emotional response calls forth an even stronger response, the child may mistakenly assume that his or her
initial reaction was warranted. Such responses inadvertently confirm the child’s mistaken impression that the
world in general is a high-threat environment. This is, in
effect, positive feedback in that it reinforces the preceding behavior— behavior that has negative consequences
for the child and for all those around him or her. With
reinforcement, neural adaptation (learning) continues.
Thus, although maltreated children’s threat-adapted
neuroanatomy can be said to determine their behavior,
that behavior (via the responses of those around them)
would be expected, in turn, to determine the further
growth of their anatomy.
ATTACHMENT ISSUES
The child’s sense of the parents’ availability and responsiveness to protect him or her and see to his or her
needs—a building block of secure attachment28—is a
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critical mediator of developmental success, especially
under conditions of traumatic stress.29 An attentive caregiver may help the child learn the give-and-take nature
of social communication and teaches the child to recognize and regulate his or her own emotions in a continuous “dance” of interaction.30,31 With such a benefactor,
the infant is secure to learn and explore. When the
parent is frankly abusive, the resultant attachment can
be confused and disorganized, but even less-severe mistreatment can affect attachment. When the caregiver is
absent, preoccupied, or inconsistent, it also becomes difficult for the infant to feel safe. Observers describe neglected infants as more demanding, anxious, or more
difficult to console, and they can present special challenges to their already compromised parents. Unless the
cycle is broken, the challenged parents are likely to
respond with anger or by further distancing themselves
from the demanding child, and another positive feedback cycle begins to reinforce maladaptive behaviors.
INTERVENTIONS
Across this continuum of outcome possibilities, current
caregivers— be they birth parents, foster parents, or adoptive parents—are almost certain to face major challenges in
appropriately responding to the child’s mental and physical
health needs. A previously neglectful birth parent who has
stopped using drugs or left a violent domestic situation may
now be able to be consistent and attentive but may find the
child unresponsive to his or her best efforts. When a previously maltreated child presents with behavior problems,
especially when those problems are resistant to intervention, maladaptive physiological responses may contribute
to a child’s presentation. In fostering or newly adoptive
parenting situations, it is not enough to merely provide a
loving and consistent environment; the new parents must
be helped to see that the child who has suffered abuse or
neglect might indeed see, and respond to, that environment differently than might another child who has not
suffered abuse.32 Too often, maladaptive physiological responses are misinterpreted by teachers and parents and the
child is dismissed as willfully “mean” or “disrespectful” and
punished accordingly, which reinforces the response.
As abused children grow and develop, earlier trauma
is revisited and reconsidered. Often, a child who has
learned to live with these abnormal responses will experience added challenges in addressing them as an adolescent. Physiological changes and the onset of formal
operational thought can complicate adjustment issues,
and problematic behavior can resurface in new and often more dangerous forms. Here again, caregivers need
preparation to help children respond constructively.
Therapy must be directed to reshaping the child’s
perceptions and emotional responses while helping the
caregivers address their own behaviors. Failure to do so
can result in serious long-term consequences that range
from violent behavior to dangerous risk taking to impaired domestic relationships.33,34
A child’s primary health care professional plays a
critical role in identifying for caregivers and children the
psychological and biological signs and symptoms of child
traumatic stress. A careful psychosocial history should be
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taken whenever a child presents with behavioral symptoms, with attention paid to early abuse, neglect, or
abandonment, especially during the first 3 years of life.
Domestic violence, drug abuse, or parental mental
health diagnoses are “red flags” that should raise concerns. If an accentuated stress response is suspected, the
physician can help caregivers understand that the child’s
problems are more than simple “defiance” or willful
misbehavior. Guidance can include discouraging aggressive responses to aggressive behaviors, including corporal punishment, and explaining how noise and anger
can further aggravate the child’s runaway stress reaction. Furthermore, physicians can clearly state that there
are evidence-based treatments that mental health professionals use to help children and adolescents with traumatic stress reactions and assist them in resuming a
more normal developmental path. This information can
be shared with the caregivers, starting them on the road
to better understanding and ability to obtain traumaspecific services. It is important for parents to know that
treatment research has demonstrated that one of the
most important factors influencing children’s psychological adjustment is the degree of support they receive
from their parents and other guardians.35,36
The best available evidence from controlled trials supports treating child abuse trauma reactions and related
symptoms with trauma-specific psychotherapy that emphasizes cognitive-behavioral approaches. Cognitive-behavioral approaches used in treating abused children
include education about child abuse and common reactions of children; teaching safety skills, stress-management techniques, and emotion-regulation skills; facilitating a coherent narrative of the traumatic event; and
assisting appropriate emotional and cognitive processing
(correcting untrue or distorted ideas about how and why
the trauma occurred). Dyadic or conjoint parent work is
emphasized as well, recognizing that the child’s caregivers bear responsibility for continuing the work of therapy on a day-to-day basis.37–40 This is especially important with younger and preverbal children.
Some children may not be ready immediately to construct a narrative about their trauma. When coping skills
have been put into place, however, conversation between
the child and a skilled therapist about the trauma has been
a critical ingredient in studies that have provided the strongest research evidence. In fact, studies of adult rape victims
have suggested not only that telling the story of the trauma
is critical to treatment but also that organization of the
trauma narrative and a client’s emotional engagement in
talking about his or her story can predict symptom reduction.41,42 Art therapy may be a venue for some children to
express their experiences nonverbally.43
Given the biological nature of the stress response, medications are often considered to assist children in regulating
symptoms of physiological hyperarousal (such as nightmares, sleep difficulties, and high anxiety) and can be
prescribed by child psychiatrists, pediatric primary health
care professionals, or other pediatric medical subspecialists
such as developmental/behavioral pediatricians. Pharmacologic approaches should be considered whenever the
behaviors symptomatic of the uncontrolled stress response
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interfere with the child’s ongoing socialization. The evidence base for psychopharmacologic approaches to treating children and adolescents who suffer from PTSD symptoms is emerging, and although medication can often help
ameliorate the stress response in youth, it is important to
note that the research on these psychopharmacologic approaches lags behind the research in adults.44 The same can
be said about the promising efforts to prevent PTSD pharmacologically by using medications to blunt the acute
stress response.45–47 Such prevention, of course, would be
more feasible after a single trauma, such as a criminal act,
than for chronic stress. However effective in reducing
symptoms, psychopharmacologic intervention should be
considered an adjunct to, rather than a substitute for, psychotherapy.
Effective intervention may involve a variety of professionals working together. A skilled therapist can help the
child learn to recognize and regulate his or her emotions
and can help the family to respond in a way that makes the
situation better instead of worse. Neuropsychological testing can aid in identifying the child’s cognitive strengths and
weaknesses, helping to anticipate future difficulties and
indicating possible solutions, particularly in the area of
school performance. Psychiatric or pediatric physicians
may prescribe medications to help control extreme behaviors, and educators can tailor educational interventions
that respect the child victim’s special challenges. Social
service workers can help the family obtain needed respite
care or other support. By providing a “medical home” for
the child, the pediatrician can serve as the facilitator for the
intervention team.
CONCLUSIONS
In pediatric office practice, physicians and nurses are often
asked to treat common behavioral problems. Children with
a history of abuse, neglect, or abandonment may present to
the pediatrician with symptoms including anger, aggressive
behaviors, depression, or difficulties sustaining attention.
In many cases, the children are no longer exposed to direct
threat but present with residual behaviors that can be
linked to neurophysiological responses to previous maltreatment. When the children are in foster or adoptive care
or when a birth parent’s circumstances have improved,
caregivers may be attentive and consistent in their attempts
to address a child’s maladaptive behaviors but still find
typical behavior-modification strategies unsuccessful. In
many cases, the child’s exaggerated reactions to stressful
stimuli can cause the caregivers to act in ways that reinforce the child’s misbehavior.
When attentive and consistent parenting seems ineffective, the physician would do well to remember that
early maltreatment (physical or sexual abuse, neglect, or
exposure to violence and fear) can deprive the child of
the tools needed to adapt to a larger social environment.
In addition to denying the developing child necessary
social interactions, early maltreatment can alter the normal child’s neural physiology, significantly changing the
expected responses to stress and affecting the child’s
ability to learn from experience.
The pediatrician can assist directly and in cooperation

with other professionals. Pediatricians should continue
to advocate for timely evaluation of children entering
the foster care system, as recommended by the American Academy of Pediatrics.48 Given the risks posed by
early neglect and abuse, these examinations should include developmental and cognitive screening in addition
to the usual medical assessment,49 although many foster
children do not receive these comprehensive evaluations.50 Ongoing education for the caregivers of previously maltreated children, especially for foster parents, is
essential and can be better guided by the results of a
comprehensive evaluation.
Using their therapeutic relationship with the child
and family, physicians can work to educate the caregivers, helping them understand that their child’s behavioral responses may well be different from those of other
children in the same situation and that the differences
may reflect a physiological difference rather than willful
misbehavior or an egregious failure on the part of the
caregivers. If such timely educational interventions can
change caregivers’ perceptions, they can relieve stress
and begin to stabilize the family, with the ultimate goal
of decreasing turnover in foster care. A change in perception might also open the door to ongoing counseling
on referral from the primary health care professional.
Although many patients with a significant history of
trauma will need to be followed by mental health professionals, the pediatrician still plays an important role in
management. By providing a medical home, the pediatrician can work longitudinally with caregivers and continue to treat symptoms that are obstructing therapy.
Pediatricians can facilitate access to community resources, work closely with the child’s school to address
behavioral challenges to learning, and help coordinate
care among specialists in other disciplines.
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