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Abstract

Adverse childhood experiences (ACEs) contribute to physical, behavioral, and mental health
issues throughout the lifespan and, because of their prevalence, constitute a significant public
health issue. Practitioners in all health care disciplines need to be knowledgeable about ACEs
and prepared to address them. ACEs can contribute to conditions that lead patients to seek
rehabilitation care, and therefore a framework is needed that enables rehabilitation profes-
sionals to understand the effects of ACEs and how to discuss them with patients. This article
summarizes ACE research and its clinical relevance, presents an overview of the related topic
of trauma-informed care, and introduces rehabilitation professionals to practical tools for
incorporating ACE- and trauma-informed care into clinical practice.

There is growing acknowledgement across all health care disciplines of the impact of ACEs. ACEs
are understood as stressful, potentially traumatic events thatmay have lasting negative effects on
health and well-being. Since the 1990s, when landmark research found striking associations be-
tween early life stress and adversity and a wide range of chronic physical, behavioral, and mental
health issues, international attention to ACEs as a major public health issue has grown.1,2 ACE-
related researchhas identified strongcorrelations betweenchronic disease, stress, andprior expe-
rience. Eighty-six percent of health care dollars in the United States are spent on chronic diseases,
and a population health strategy should include empowering, person-centered, low-risk, low-cost,
self-management skill-building practices to help patients manage the stress response.3

Though a relevant consideration for all care provision, the biopsychosocial framework may be
particularly important for understanding and working with chronic health conditions.4-7 For
example, chronic pain affects 116million in the United States8 andmay be a key force in driving pa-
tients to seek rehabilitationservices. Patients need their providers to skillfully andcomprehensively
navigate the intersection of mental, emotional, and physical components of their healing process.
Given the prevalence of ACEs and their potential contribution to chronic pain, among other condi-
tions, rehabilitation professionals should be prepared to address ACEs in the clinical setting as a
ildhood experience; BPS, biopsychosocial; PTSD, posttraumatic stress disorder; TIC, trauma-informed
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possible underlying contributor to the condition forwhich treatment is sought. This article provides
an overview of ACEs research and the health effects that can result from ACEs and introduces a
trauma-informed practical guide for rehabilitation professionals to use in clinical encounters.
ª 2019The Authors. Published by Elsevier Inc. on behalf of theAmerican Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Adverse childhood experiences

In 1997, Kaiser Permanente and the Centers for Disease
Control published a landmark adverse childhood experi-
ences (ACEs) study examining relations between early life
stress and health patterns later in life.9 The study followed
more than 17,000 individuals and asked if they had expe-
rienced any of the following stressors in their childhood
years (through age 18): abuse (physical, sexual, emotional),
neglect (physical, emotional), or household challenges
(intimate partner violence, mother treated violently, sub-
stance misuse within household, household mental illness,
parental separation or divorce, incarcerated household
member). Other ACE-related studies have broadened the
adverse experiences content.10-13

ACEs were found to be exceptionally common, with
approximately two-thirds of respondents having at least
one. For example, 21% reported experiencing sexual abuse
and 28% reported physical abuse. Of those with at least 1
ACE, 87% had 2 or more. Of the total participants, nearly
40% reported 2 or more ACEs and 12% 4 or more. A higher
ACE score was strongly related to the development and
prevalence of a wide range of health issues over the course
of time. A phenomenon known as clustering was also
observedda dose-response pattern where the higher the
score, the greater the likelihood of complex health and
behavioral issues in life, including co-occurring somatic and
behavioral health disorders, even after adjustment for so-
cioeconomic factors. Examples include stroke, cancer,
heart disease, pain conditions, numerous mental health
conditions such as anxiety and depression, risky health
behaviors, and even unemployment.9,14,15 Of socioeco-
nomic and demographic interest is that the original study
participants were mostly white, middle- and upper-middle
class, and college-educated, with access to high-quality
health care.

To underscore the importance of the relation between
ACEs and health issues, an ACE score of 4 or more increases
the likelihood of hepatitis by 230%, chronic pulmonary lung
disease by 390%, emphysema or chronic bronchitis by 400%,
depression by 460%, and suicide by 1220%.9 Recent research
demonstrates that an ACE score of 6 or more increases the
odds of depression by 270%, attempted suicide by 2400%,
reporting drug use by 370%, and reporting moderate to
heavy drinking by 280%, after adjusting for socioeconomic
and demographic factors.16 Increased rates of internalizing
and externalizing forms of psychopathology,17 attention-
deficit hyperactivity disorder,18 and chronic pain correlate
to ACE score.19-23 These are just a few of the numerous
associations described in the literature.
ACEs, stress, trauma, and health

Stress and trauma science, psychoneuroimmunology,
neuropsychiatry, pediatrics, midwifery and obstetrics,
developmental biology, and mind-body medicine research
are merging to reveal strong links between ACEs and core
biological processes. Stress is an organism’s innate biolog-
ical response, activated in the face of any environmental,
relational, or physical demand. For people, stress can be
any physical, mental, or emotional factor that challenges
one’s capacity and resources. Stress ranges across a spec-
trum from eustress (good stress) to distress, where adverse
effects may begin to occur. It has both biological and
uniquely subjective components.

Although some scientific gaps in elucidating links be-
tween ACEs and health remain, the associations point to
maladaptive physiological and behavioral mechanisms.
Developmentally, stress is normal and even necessary.
Experiences such as a skinned knee or being dropped off at
daycare contribute to enhanced stress tolerance and build
resilience, especially when they occur within a nurturing
environment with empathetic caregivers who provide sup-
port, validation, and encouragement. But when biological
systems develop under high or sustained stress, the func-
tion of the nervous, immune, endocrine, and other systems
can be affected,24,25 increasing the risk of developing
numerous health problems.26 Chronic stress, independent
of historical context, is implicated in illness and chronic
disease,27-29 and adding subsequent stress or trauma onto
an ACEs history may have cumulative effects in some in-
dividuals. The increased allostatic load that comes with
unrelieved stress carries the risk of mechanisms of central
sensitization.30 It also has a negative effect on inflamma-
tory, endocrine, and immune processes, influences gene
expression, and diminishes the capacity to self-regulate.31

As a result, many individuals with high ACEs may experi-
ence physical health problems and/or turn to dysfunctional
behaviors and coping strategies including substance use,
disordered eating, physical inactivity, violence, and
promiscuity.9,15

Trauma originates from the Greek word for wound.
Although originally used solely for physical injuries, contem-
porary use refers to a range of distressing, disturbing, or
overwhelming experiences. Biologically, trauma is rooted in
the stress response including mechanisms of the autonomic
nervous system. Neurophysiological models of trauma show
that the individuality of response to adverse experiences
should be a contextual consideration in exploring historical
factors influencing a person’s present health.32-34 In an effort
to develop a definition of trauma that addresses some of the
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numerous constructs, the Substance Abuse and Mental Health
Services Administration proposed, “Individual trauma results
froman event, series of events, or set of circumstances that is
experienced by an individual as physically and emotionally
harmful or threatening and that has lasting adverse effects on
the individual’s physical, social, emotional, or spiritual well-
being.”35(p.7)

ACEs can activate biological stress without being inter-
preted as stressful at a conscious psychological level. ACEs
are potentially traumatic, though they may or may not
result in a mental health diagnosis. Psychobiological fac-
tors, social support, and epigenetics are examples of
factors that influence whether ACEs are experienced as
traumatic or lead to the development of posttraumatic
stress disorder (PTSD) or other harmful effects. Thus, the
experience and expression of trauma is situation and person
specific, and stressful events might be experienced as
traumatic for some people and not for others. Regardless of
whether or not high or unrelieved stress such as that caused
by ACEs results in trauma, because of the biological effects
they may remain hidden determinants of numerous health
conditions and behavioral patterns.
ACEs and trauma-informed care

As the public health movement to incorporate an ACEs- and
trauma-informed approach across all levels of care
grows,36,37 research emphasizing the relevance to rehabil-
itation practice is emerging.38,39 The disease-focused
model of care, where symptom management is the main
target, has many benefits and a key role in health care;
however, it often falls short in addressing root factors of
chronic disease processes. Transdiagnostic approaches can
be valuable in addressing these hidden determinants. This
is particularly important with conditions such as chronic
pain where a biopsychosocial (BPS) model increases
capacity to address co-occurring problems38 and the bio-
logical underpinnings of stress, trauma, and mind-body
bidirectionality.40,41 To give an example, there is often
symptom overlap in patients with chronic pain and those
with PTSD, including anxiety, catastrophizing, and avoid-
ance.38,42-45

Both integrated (physical and behavioral health care)
and integrative (whole-person) models of care across pro-
fessions can aid in improving existing approaches. These
models are particularly relevant when considering the ef-
fect of ACEs on health. One such model is trauma-informed
care (TIC), an evolving approach to recognizing and
addressing the prevalence and effect of trauma within
health care. A strength-based service delivery approach
that is “grounded in an understanding of and responsiveness
to the potential impact of trauma, TIC emphasizes physical,
psychological, and emotional safety and creates opportu-
nities for patients to rebuild a sense of control and
empowerment.”46

TIC is good care even for those who have not experi-
enced trauma. It was designed around being attuned to the
needs of persons with identified trauma, but it represents a
model that simply makes good sense, especially given the
prevalence of ACEs and the ubiquity of stress in our lives.
Raising the subject of ACEs with patients is not necessarily
right for every patient or clinical situation, and the decision
to proceed must be made on a case-by-case basis. But when
the therapist determines the possibility of high psychoso-
cial involvement, as is often true with chronic pain condi-
tions,38,47-51 a shift toward the BPS model, including
consideration of ACEs, is warranted. Moreover, there is a
need to address a continuum of interacting physical and
psychosocial factors as part of standard care for all patients
due to the inherent interconnectedness of body, mind, and
environment. Hence, the general BPS construct combines
with the frequency of ACEs and trauma in the population to
support the adoption of trauma-informed care as a stan-
dard of practice in support of public health efforts. TIC and
ACEs-informed care can be introduced as part of a standard
BPS interview.
ACE screening and biopsychosocial
interviewing

The way in which psychosocial factors and physical factors
have been compartmentalized may create unhelpful
boundaries in the provision of BPS-informed care.52-54 An
important consideration for wider implementation of ACE-
informed and BPS-oriented interviewing is the potential
for positive public health effect. This must be weighed
against barriers that may exist within individual patients,
providers, and systems, in addition to the need for
adequate clinician training in effective interventions, re-
sponses, and resources.37,55,56 Concerns that ACE-informed
screening would lead to an increase in demand for services
have been shown to be unfounded.57

Practicing active listening as part of cultivating patient-
provider alliance is an important component of all
therapeutic interactions.58 Regarding ACEs, research has
shown that the act of asking about and listening to patients’
experiences is, in itself, likely to have a positive effect on
health outcomes.57 A compassionate attitude toward the
patient on the part of the provider is critical for the de-
livery of trauma-informed care.59 Furthermore, the use of
an ACE-informed, BPS-oriented patient interview has been
shown to significantly reduce subsequent doctor’s office
visits by 35% in a large population sample of w130,000
patients.37 This was in the absence of any suggestion by the
provider of need for psychotherapeutic resource utiliza-
tion. In comparison, a similar cohort demonstrated a
notably smaller 11% reduction of subsequent visits when
only standard biomedical interviewing was used.60

Expanding the patient interview to an even broader strat-
egy (supportive inquiry combined with relevant functional
education) can reduce pain severity, sleep problems, and
global psychological symptoms.61
ACE- and trauma-informed care treatment
approaches

Even with ACE questioning as part of a BPS interview, the
provider may not know the extent of possible influence or
present distress from past experiences. Understanding and
applying TIC is an invaluable skillset to support patient
safety and enhance the patient care experience.
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The implementation of TIC requires additional training
for most rehabilitation professionals, because it has not
been traditionally incorporated into their core studies.
Materials that inform the adoption of TIC in health care
practice are available. For example, Menschner and Maul
delineate principles of TIC for both clinical and organiza-
tional practices. As adapted here, these principles include
the following: Empowerment: using patients’ strengths,
skills, and preferences in the treatment process. Choice:
informing patients of all available safe and efficacious
treatment options. Collaboration: maximizing teamwork
among health care staff, patients, and their families in the
treatment process. Safety: developing health care settings
and activities that ensure physical and emotional safety.
Fig 1 A guide for navigating the process of applying ACEs- and tr
practice.
Trustworthiness: Communicating clear expectations
with patients about the evaluation and treatment process,
including logistics and how and by whom care will be
provided.62

We have developed a framework for integrated, ACE-
and trauma-informed care that builds on these key in-
gredients. The goal is improved understanding on the part
of the rehabilitation professional, with guidelines for how
to approach the topic and navigate the patient encounter in
a trauma- and ACE-informed manner.

Our framework for exploring ACEs and/or TIC includes a
schema with example questions or statements to use at
each stage (fig 1). This is built on core principles that inform
the examples and expand on Menschner and Maul’s work. It
auma-informed care in the patient encounter in rehabilitation
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is intended to be a learning tool that combines with clinical
judgment to determine if and when it is appropriate to use.
The provider should inform the patient of the concept of
ACEs because it relates to health and disease in simple
terms, with care taken to respect the patient’s intelligence
while not assuming familiarity with medical jargon. The
framework outlines ways to respond to patient disclosures
and prompts the offering of tools, resources, and further
treatment support.

Opening the door to inquiry as above allows the patient to
respond based on his or her individual comfort. Such an
approach is sometimes referred to as the look back but don’t
stare (as opposed to a probing or content-focused) strategy.
The provider inquires directly, yet without judgment, about
the person’s story andexperiences, remainingmindful of both
his or her own and the patient’s body language and tone of
voice. A relaxed posture, caring facial expression, and soft
tone of voice are suggested, regardless of the response. Time
should be taken to give the person a fewmoments to respond.

Figure 1 provides examples and format for such a dia-
logue. This is consistent with principles of motivational
interviewing and reflects a phenomenological approach
that assists the process of self-discovery while respecting
each patient’s unique subjective experience.63 It engages
the patient’s capacity to delineate her or his own beliefs
and needs and to subsequently explore healthy ways to get
those needs met.

When patients disclose a history of ACEs or trauma, the
provider is mindful to avoid delving into the specific psy-
chological content or detail without specific training in
trauma,64 and avoids assumptions about the potential
relevance or the meaning ascribed to any such content.
Instead, it is recommended to operate from a compas-
sionate presence and subsequent inquiry into the patient’s
interest for additional care and resources.

Specific to providing functional education, a short over-
view of the commonality of ACEs and/or a brief primer on
the possible translation into biological effects such as
Fig 2 An example of educational information for use with t
dysregulation of the autonomic nervous system is appro-
priate. Figure 2 provides an example of such a simple vali-
dating education tool that simultaneously supports self-
regulation skills training.65,66 These frameworks can also
help normalize the topic as applicable to all persons,
regardless of ACE history or symptomatology. Extensive online
resources are available to support both patients and pro-
fessionals in this regard.67

Beyond the introduction of ACEs and general stress edu-
cation as part of a trauma-informed BPS interview, mind-
body skills practices such as breath and body awareness,
neuromuscular relaxation training, cognitive behavioral
integration, mindfulness and meditation training, biofeed-
back, guided imagery, Qi Gong, or yoga provide physiological
mechanisms of regulation and resilience without a need to
directly address specific psychological content.41,68 Such
approaches, which support stress tolerance and resilience,
are within the scope of practice of all health care pro-
fessionals and may require accessing available continuing
education programs, contributing to a healing process
without crossing theboundaries of professional competence.

Of particular importance in this discussion is the
understanding that the psychosocial history of each patient
must never be equated with the presence of psychopa-
thology; similarly, ACEs- and trauma-informed practice
does not imply mental health practice.48,49,52 Rehabilita-
tion professionals using ACEs- and trauma-informed prac-
tice constructs can and must respect professional scope of
practice by avoiding analysis of psychological content and
deferring the diagnosis, assessment, and treatment of
psychopathology to mental health professionals. Suicidal
ideation with intent is a clear case in which crisis services
need to be used, while report of self-harm or other signif-
icant mental health need warrants referral to a mental
health provider. In other instances, such as relationship
distress or an emotional state that interferes with reha-
bilitation progress, the patient should be asked whether
they would like additional support.
he patient explaining autonomic nervous system function.
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TIC also implies a need to be prepared for the presence
of comorbidity, such as PTSD in a patient referred for a
somatic concern.69 Concurrent mental health services are
recommended as appropriate and accessible. Stigma
around seeking mental health care can be both individual
and culture specific and may prohibit some patients from
pursuing further services; this reality reinforces clinical
guidelines for cross-disciplinary training to reduce the ef-
fect of psychological comorbidity across the health care
system.70

Referral to other practitioners is inherent to all pro-
fessions when the patient’s presentation falls outside a
provider’s skill base, comfort level, and/or scope of prac-
tice. Simultaneously, rehabilitation professionals can
embrace a trauma-informed, BPS model as evidence-based
practice to contribute to addressing comorbidity and
whole-person care within the scope of practice.71,72

Conclusion

ACEs are common. Research is uncovering more and more
links between ACEs and altered physiological responses
that influence stress-management capacity. Safely
exploring the topic of ACEs contributes to public health
outcomes. Knowledge gained from ACE research assists in
breaking down long-standing barriers between mental and
physical health care. Raising the issue of ACEs in a skilled,
gentle, and compassionate way, while conducting listening-
focused inquiry, providing education, and, when appro-
priate, resources, can enhance clinical care. The topic of
ACEs intersects with trauma-informed care. For patient and
provider alike, a trauma-informed care model can
contribute to better understanding of hidden determinants
of health and disease; the utilization of tools such as mind-
body skills training that assist with healthy coping; and
promoting resiliency by actively and compassionately
enlisting the biological substrates of safety, nurturance,
and empowerment.
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