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KEY POINTS

� Adverse childhood experiences (ACEs) are stressful or potentially traumatic events that
children experience before age 18 years.

� In children and adolescents, numerous studies have linked exposure to ACEs and nega-
tive health, and developmental and behavioral outcomes.

� Screening in pediatric medical settings provides a clear opportunity for early detection,
intervention, and treatment of children at risk for accumulating ACEs.

� Providing anticipatory guidance helps patients/caregivers understand ACEs and toxic
stress and be attuned to the types of situations that may be causing stress for a child.

� Because ACEs are a risk factor for health conditions, it is incumbent on pediatric medical
providers to screen and intervene.
INTRODUCTION

Adverse childhood experiences (ACEs) are stressful or potentially traumatic events
that children experience before age 18 years. The term ACEs was coined in 1998
following the publication of the Adverse Childhood Experiences study (ACE study).
ACEs are grouped into 3 domains: abuse, neglect, and household dysfunction, and
include 10 categories of adverse experiences.1,2
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HISTORY AND BACKGROUND

Numerous studies have shown that ACEs, such as abuse, neglect, and household
dysfunction, are common and associated in a dose-dependent manner with worse
health outcomes.1,3,4 Exposure to these ACEs without a positive adult relationship
as buffer can lead to a toxic stress response in children, leading to higher risk for
health and behavioral problems. The toxic stress response, characterized by a chronic
dysregulation of the neuroendocrine and immune system via the hypothalamic-
pituitary axis (HPA), leads to multisystemic alterations, resulting in changes to the
body’s metabolic and epigenetic functioning, and onset of diseases.5 Exposure to
adversity early in life, particularly during sensitive periods of child and adolescent
development, is especially problematic because of enhanced sensitivity and likelihood
of permanent and long-term integration into regulatory biological processes6 (Fig. 1).

EPIDEMIOLOGY AND OTHER DATA

In adults, ACEs have been found to have a strong, dose-response association with
cardiovascular disease, chronic lung disease, cancer, diabetes, headaches, autoim-
mune disease, sleep disturbances, early death, obesity, smoking, general poor health,
depression, posttraumatic stress disorder (PTSD), anxiety, substance abuse, sexual
risk taking, mental ill health, and interpersonal and self-directed violence.7,8
Fig. 1. The 3 types of adverse childhood experiences. (From The Truth About ACEs. Robert
Woodson Foundation. Available at: https://www.rwjf.org/en/library/infographics/the-truth-
about-aces.html. Copyright 2013. Robert Wood Johnson Foundation. Used with permission
from the Robert Wood Johnson Foundation.)

https://www.rwjf.org/en/library/infographics/the-truth-about-aces.html
https://www.rwjf.org/en/library/infographics/the-truth-about-aces.html
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In children and adolescents, numerous studies have linked exposure to ACEs and
negative health, developmental and behavioral outcomes, including asthma, recurrent
infections, cognitive and developmental delays, obesity, failure to thrive, and sleep
disturbance,9 as well as delinquent behavior, bullying, physical fighting, dating
violence, and weapon carrying.10–14 Researchers in the field continue to explore the
relationship between other early childhood events and circumstances on children’s
health. Some of these adversities include hardship, serious illness, and death in the
household.15

At the population level, the Behavioral Risk Factors Surveillance System (BRFSS),
which has been collecting abuse and household dysfunction data in up to 42 states
and District of Columbia, found that about two-thirds of the US population have
been exposed to 1 or more ACEs. The data found ACEs to be associated with the
following negative outcomes: traumatic injuries, depression, anxiety, suicide, PTSD,
unintended pregnancy, pregnancy complications, fetal death, HIV, sexually trans-
mitted diseases, cancer, diabetes, alcohol and drug abuse, unsafe sex, low educa-
tional level (noncompletion of high school), unemployment, and household
poverty.16 Like the ACE Study findings, the BRFSS data showed a graded dose-
response relationship indicating that the risk of negative outcomes increased with
the number of ACEs. This demonstrates that most people, irrelevant of socio-
economic, racial, and cultural background, are affected by some level of ACEs. This
widespread exposure is why public health leaders and child advocates have called
the unaddressed exposure to ACEs a public health crisis.
ROLE OF THE PEDIATRICIAN

The vast majority of children in the United States will see a pediatric provider 15 times
for well child visits during the first 5 years of their life (Bright Futures/AAP Recom-
mendations for Preventive Pediatric Health Care [Periodicity Schedule]). This time
period is considered a valuable teaching opportunity for health care providers to
support caregivers in promoting healthy practices for optimal child development.
The case for the role of pediatric providers in addressing one of the most serious
and consequential early life circumstances—that of exposure to childhood adversity
has been established.17,18 This dire public health issue is met with promise, but also
precaution due to lack of provider training and time. Even so, pediatric providers are
invested in exploring how they can improve the long-term trajectory of children’s
lives through screening and treatment. This written perspective highlights actionable
next steps for pediatric providers in pursuit of science-informed clinical practices to
address child adversity and toxic stress and focuses on ACEs as risk factors for toxic
stress.
The perspective in this article is provided in 3 sections: (1) ACEs screening in pedi-

atrics, (2) anticipatory guidance and domains of intervention, and (3) resources and
referrals.

Adverse Childhood Experiences Screening in Pediatrics

Screening in pediatric medical settings provides a clear opportunity for early detec-
tion, intervention and treatment of children at risk for accumulating ACEs.19 An
ACEs screen is not designed to be an in-depth assessment of child abuse but, rather,
to provide an assessment of a child’s risk for developing neuroendocrine and immune
dysregulation, referred to as a toxic stress response. This provides the health care
provider and team with valuable information that can help inform clinical management
of illness.
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Although initial ACE research pointed to the associations between ACEs and adult
health, more recent research demonstrated child behavioral and health outcomes
associated with ACEs, making screening in pediatrics essential to curb further dis-
ease.9,20 In addition, the substantial individual variability in how early adversity and
toxic stress manifests over the life course, and the varied presentations of toxic stress
physiology, make universally screening all pediatric patients for risk of toxic stress
essential—even for those who may not be obviously symptomatic.6

Published studies show that caregivers are receptive to ACEs screening and feel
comfortable discussing ACEs with their pediatricians as long as there is a trusting rela-
tionship.15,21 Parents find the topic of ACEs to be of value to their child’s care and are
also largely unaware that ACEs can have lasting health impacts from exposure under
the age of 5 years (CYW Market Research, 2017. Unpublished data).
Screening also provides an opportunity for clinicians to support parents and care-

givers to be buffers for their children, especially those with high exposure to adversity.
This is critical as the evidence suggests that one effective intervention in preventing the
negative outcomes associated with ACEs is a caring supportive adult.22,23 By exploring
the protective and risk factors that are affecting the health of patients and families in the
primary care setting, medical providers can help tap into existing sources of resilience,
promote parent-child attachment, and enhance the protective factors known to help
prevent toxic stress even for those patients with high doses of adversity.
Although there is no standardized method to screen for ACEs, the experience of this

article’s authors has pointed to the value of universal and routine screening. ACEs
screening can be integrated into the standard clinical workflow similar to other pedi-
atric screening tools. The screen is commonly administered by medical staff, reviewed
by the medical provider, and the patient is referred to follow-up as appropriate.
Various intervention strategies for responding to ACEs are outlined below.

Anticipatory Guidance and Domains of Intervention

Anticipatory guidance
The question remains of what medical providers can do to support the needs of pa-
tients and families after they screen for ACEs. A key intervention strategy includes pa-
tient/family education and targeted anticipatory guidance. Anticipatory guidance has
been shown to be effective in improving child and family functioning in a variety of
ways, including violence prevention,24 sleep, and parent-child interactions.25,26 Antic-
ipatory guidance is already part of standard pediatric practice, and usually includes
education to patients/caregivers about what to expect, or anticipate, over the next
few months or years with their child. Recommendations are specific to a child’s age
at the time of a visit.
Providing anticipatory guidance helps patients/caregivers understand ACEs and

toxic stress and be attuned to what types of home, school, or other situations may
be causing stress for a child. It gives them information to be able to identify potential
symptoms of toxic stress early (eg, difficulty focusing, weight gain/loss, poor control of
asthma, poor sleep, anxiety). Anticipatory guidance can also increase a caregiver’s
understanding of their role as a buffer to children’s stress and can help provide tools
that caregivers can use to build their children’s resilience against adversity.
Anticipatory guidance should always be given with developmentally appropriate

knowledge of trauma-informed principles, healing-centered and strengths-based ap-
proaches, and cultural humility and implicit bias awareness.27–30 One of the goals of
anticipatory guidance about ACEs should include decreasing blame and shame given
that patients and caregivers experiencing trauma-related symptomatology are exhib-
iting normal physiologic and biological reactions to abnormal, traumatic situations.
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Domains of anticipatory guidance for toxic stress
Anticipatory guidance and interventions can focus on the following domains that have
specifically been shown to aid in addressing stress and improving some aspects of
neuroendocrine and immune function and health outcomes: healthy relationships,
sleep, exercise, nutrition, mindfulness, and nature.31

Healthy relationships Numerous studies have demonstrated the protective role of
caregivers, secure attachment, and their positive influence on children’s develop-
ment.32–34 Conversely, lack of social integration and/or social support have been
shown to be a greater risk factor for mortality in adults than smoking, alcohol con-
sumption, and physical activity levels.35,36 Just as ACEs have been found to have a
dose-dependent negative impact on health, social integration has been found to
have a dose-dependent protective effect on health.37

It is important to note that parental ACEs and mental health are linked with intergen-
erational or epigenetic transmission, higher risk of parental stress response dysregu-
lation, lack of coregulation by the caregiver, and lack of modeling self-regulation tools,
all leading to greater risk of their children being exposed to adversity in higher doses
without a buffer or internal self-regulation skills.38–41 Safe, stable, and nurturing rela-
tionships can break the intergenerational cycle of abuse.42 A caregiver can modulate
the stress-related emotional and physiologic arousal for the child and calm the child’s
threat response system.
Medical providers should note the nature of the caregiver-child relationship at every

visit and offer support when needed. Attention to relational health for both child and
caregiver should start in the prenatal period and extend throughout the lifespan. Med-
ical providers can support the caregiver to tend to their own physical and mental
health and well-being such that the caregiver can be a buffer to their child. Self-
care for caregivers involves managing their own stress levels through healthy relation-
ships, nutritious meals, adequate sleep, physical activity, mindfulness, and tending to
their own mental health.

Sleep Reduced sleep duration and poor sleep quality have been linked to many dis-
eases and even death in both adults and children.43–45

A child’s bedtime routine, reading books, and limiting screen time before bed to pro-
mote sleep hygiene are most often part of standard patient education and anticipatory
guidance given by medical providers.46

However, if there is instability in a household or in the child’s environment, this may
impact a child’s ability to sleep, leading to the need for an additional anticipatory
guidance and stress management tools. Medical providers can encourage care-
givers to talk with their child about stressors that may be keeping their child awake
and remind them about their role in soothing the threat response system. Studies
have also looked at meditation as a sleep tool as well as physical activities and found
improvement in sleep quality.47–49 Detailing medications for sleep in the pediatric
population is beyond the scope of this article. Generally, behavioral techniques
and sleep hygiene education are first-line interventions.50 Pediatric medical pro-
viders can further review the use of medications, such as melatonin in other review
articles on sleep.50,51

Nutrition The threat response involves activation of the sympathetic nervous sys-
tem (SNS) and the HPA axis. Generally, SNS activation involves decreasing appetite
and gut mobility and metabolizing energy stores to aid in quick escape. Activation of
the HPA axis and cortisol release tends to involve longer-term survival strategies,
such as increasing desire for high-calorie, high-fat food to increase reserves for
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the next stressor.52–54 Thus, depending on the individual, the adversity they experi-
ence, and the length of time over which that adversity has occurred, both the SNS
and the HPA axis activation can impact weight gain or loss due to stress. Anticipa-
tory guidance on the biology of stress and its impact on weight may help reduce
blame and shame surrounding obesity and offer biologically based tools to
intervene.
Knowing that stress can lead to craving high-fat, high-energy foods, medical pro-

viders can work with caregivers to identify healthy forms of high-fat, high-energy
foods, such as nuts, yogurt, fish, and avocados. Knowing that toxic stress can lead
to inflammation and a dysregulated immune system, medical providers can offer ed-
ucation promoting anti-inflammatory foods, such as fruits, vegetables, turmeric, and
omega-3 fatty acids and discuss avoiding proinflammatory foods, such as fast food
and overly processed foods.55–59 Gut bacteria may impact the stress response and
cognitive functioning, and future research may point to specific probiotics as helpful
interventions for stress management.52,55,60

Food can also be a core component of culture and relationship across the lifespan,
including supporting healthy nutrition for pregnant mothers,53,56,61 breastfeeding
practices, and responsive feeding practices,53,54,57,62 and eating meals together as
a family and with community.

Exercise Adult and animal studies show that physical activity improves brain health,
including tests of cognitive functioning and neurogenesis and affects endocrine and
immune functioning.55,63–65 Fewer studies have evaluated the impact of physical ac-
tivity on children’s neuroendocrine and immune function. A few studies have shown a
positive association between physical activity and academic performance in elemen-
tary school-age children and adolescents65 and a lower risk of respiratory infections in
children.55,58,63,66 Given the comorbidity risk with obesity, exercise may help with
weight loss and cardio-pulmonary function, including asthma management improve-
ment.56,59,64,67 In addition, physical activity may improve other domains of wellness,
including sleep and psychological functioning.49

Activation of the threat response system is associated with changes in metabolic
factors, including insulin and glucose.43 Children who experience an acute stressor
but must sit still in the classroom setting or stay inside at home due to fear of commu-
nity violence, may not have an outlet to metabolize the extra energy released into their
bloodstream. Exercise can help metabolize that energy and regulate the stress
response for children and families.57,60,65,68 Programs that couple physical activity
with character development, such as martial arts or mindfulness practices, such as
yoga, may lead to more improvements in executive functioning.58,61,66,69

Medical providers can discuss the stress-related health benefits of physical activity
with caregivers, create treatment plans that include fun physical activities for both the
child and their caregiver, and connect families with community resources offering
physical activity programs.

Mindfulness Mindfulness and meditation have been defined and evaluated in
various ways with varying specificity, making research into their impact on physi-
ology and health complicated.59,60,62,63,67,68,70,71 A frequently used definition of
mindfulness by Kabat-Zinn identifies core components, including nonjudgmental,
open-hearted, moment-to-moment awareness, and attention in the present
moment.59,61,62,64,67,69,70,72

Although limitations in definitions and evaluation techniques exist, research on
adults suggests that mindfulness-based interventions, including meditation, yoga,
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Tai Chi, and Qi Gong can improve a wide range of social, emotional, behavioral and
physiologic outcomes.47,62–67,70–75

Studies in children suggest that yoga, mindfulness, and meditation programs may
improve symptoms of behavioral mental health.65–70,73–78 Mindfulness programs
may also help foster resilience and decrease parental stress68,71,76,79 and can be
used by providers as potential interventions to manage stress for children and care-
givers to improve outcomes. Medical providers can direct patients and families to
books with scripts,69,72,77,80 picture books for younger children,70,73,78,81 and online
tools and applications, including Sesame Workshop.71,72,74,75,79,80,82,83 In addition,
mindfulness practices can enhance other domains of wellness. For example, Progres-
sive Muscle Relaxation and other meditations can help worried children fall asleep.

Nature Ongoing research suggests that spending time in nature may reduce stress
and improve health by lowering heart rate, reducing blood pressure, altering cortisol
levels, and improving cognitive functioning.73,76,81,84 Exposure to nature may also
help indirectly by increasing physical activity and social contact.74,77,82,85

Medical providers can improve access to nature through park prescriptions, part-
nering with local parks and organizations, and providing families with directions.
Park prescriptions were found to increase park visits, decrease perceived stress
and loneliness, increase physical activity, decrease cortisol levels, and increase
resilience.75,76,78,79,83,84,86,87

Overall, when discussing and offering anticipatory guidance and interventions for
toxic stress with children and families, a hopeful approach is critical. Although primary
care medical providers are not expected to be social workers, psychologists, or psy-
chiatrists, ACEs impact health and are, therefore, within the domain of anticipatory
guidance to help mitigate and heal toxic stress. For example, telling patients that all
of their tests are normal and that therefore their presenting symptoms are not medical
is neglecting the limits of our current scientific knowledge on toxic stress and available
testing at nonresearch-based labs. In addition, this type of communication strips the
patient of hope and empowerment. Thought changes biology. Research has found
that thought alone can lead to changes in the immune response and neuroplastic
change.55,77,80 Avoiding the nocebo effect78,79,81,82,85,86,88,89 and helping patients
and families recognize their own strength in overcoming and healing from ACEs is crit-
ical to their success. Providers must maintain a close working relationship with their
families, support caregivers to be caring and buffering adults, and offer hope for heal-
ing, which can include specific intervention tools on sleep, nutrition, physical activity,
mindfulness, and nature.

Resources and Referrals

For children with symptoms of toxic stress dysregulation or higher ACE scores, the
medical provider may need to refer the child to additional services and supports.
The type of referral will vary depending on variables, such as the prominent presenting
issue, financial resources, time bandwidth, and geographic location to services. Inte-
grated behavioral health, including care coordination, psychotherapy, and psychiatry
may offer support to medical providers in a busy practice. Pediatric office-based and
external interventions are essential to meet the more specific needs of patients.
Several research studies have shown that mental health interventions impact

physiologic outcomes. Slopen and colleagues90 conducted a systematic review
of interventions to improve cortisol regulation in children.80,83,87 They found 18 ar-
ticles that supported evidence for mental health focused interventions lowering
cortisol levels. For example, Carlson and Earls91 implemented a social and
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educational enrichment program for children for 13 months and found that the inter-
vention group had lower noontime cortisol compared with controls.81,84,88,91 In
addition, support programs and psychological interventions have been shown to
improve health outcomes, such as lowering blood pressure and improving diabetes
management.82,83,85,86,89,90,92,93

Integrated behavioral health models: These models combine medical and behav-
ioral health services to more fully address the spectrum of problems that patients
bring. The goal is to treat both behavioral and physical problems in the most accept-
able and effective way to yield the best results for the patient.
Care coordination: The core elements shared among care coordination models

include assessment, case management, and referral to social services. Pediatric
clinics should highly consider employing non-physician(s) to assist with education
and care coordination.
Critical aspects of coordinated care in pediatrics include a tailored, partnership-

based approach to the patient’s condition and the family’s situation, well-defined
goals, and a single care coordinator assigned to the family who is in regular contact
with them and various health care professionals involved in their care.84,87,91,94

Patient- and family-centered care coordination can help problem-solve around social
determinants of health, including ACEs, and connect families to external resources
and referrals.85,88,92,95

Psychotherapy: There are a variety of evidence-supported treatments and prom-
ising practices that share core principles of culturally competent, trauma-informed
therapy that are appropriate for children and families from diverse cultural back-
grounds. These may include:

� Child parent psychotherapy86,89,93,96

� Parent-child interaction therapy87,88,90,91,94,95,97,98

� Trauma-focused cognitive behavioral therapy89,92,96,99

� Dialectical behavioral therapy90,93,97,100

� Cue-centered therapy91,94,98,101

� Eye movement desensitization and reprocessing92,95,99,102

� Biofeedback and neurofeedback93,94,96,97,100,101,103,104

Psychiatry: Psychiatrists may be a critical part of the integrated health team
depending on the severity of the presenting symptoms. It is important to identify psy-
chiatrists who (1) understand the biology and physiology of trauma, (2) recognize
developmental trauma disorder,95,98,102,105 and do not over diagnose or inadver-
tently misdiagnose children exposed to ACEs with other conditions, such as oppo-
sitional defiant disorder or attention deficit hyperactivity disorder, and (3) are
cognizant of issues surrounding over medication and polypharmacy use especially
with foster youth.96,99,103,106

Flora Traub and Renée Boynton-Jarrett107 offer insightful recommendations to pe-
diatric practices to improve resilience to ACEs, including: (1) train all staff in trauma-
informed care, (2) screen risk and protective factors, (3) employ non-physicians to
help with screening, education, and care coordination, (4) create a medical home,
(5) create an integrated behavioral health program, (6) offer group-based parenting
support and education, (7) offer peer-based education, (8) customize health care to
the needs of the family, (9) identify local resources, and (10) be aware of barriers to
engagement.97,100,104,107 In addition, the American Academy of Pediatrics offers a
Trauma Guide, which includes “Trauma Toolbox for Primary Care,”108 “Helping Foster
and Adoptive Families Cope With Trauma: A Guide for Pediatricians,”98,101,105,108,109

and additional resources.
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SUMMARY

The ACE study demonstrates that adversity is common and impacts a wide range of
health outcomes.1 Increasing research is highlighting the physiologic and biological
mechanisms, often encapsulated by the theory of toxic stress, which lead to these
behavioral, mental, and physical outcomes.5,6,18,23

Because ACEs are a risk factor for health conditions, such as depression, anxiety,
asthma, obesity, diabetes, and heart disease, it is incumbent on pediatric medical pro-
viders to screen and intervene. Primary care is the ideal setting for ACEs screening
because interacting with children and their families at regular intervals can allow pa-
tients and providers to develop a trusting relationship and address common miscon-
ceptions, which can facilitate the disclosure of ACEs and provides an opportunity for
education and continuedmonitoring. Providers can advance the health and well-being
of children and families affected by ACEs by (1) identifying children and families in
need through ACEs screening, (2) offering empathetic and science-based anticipatory
guidance, including expanded education and interventions related to healthy relation-
ships, sleep, nutrition, physical activity, mindfulness, nature, andmental health, and (3)
providing trauma-focused and human-centered resources and referrals when needed.
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