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Abstract 

Background  Trauma is an emotional response to distressing events where coping and subsequent recovery are 
absent. Adverse Childhood Experiences (ACEs) are traumas, occurring before the age of 18 years, such as child abuse 
or neglect, caregiver instability, and household dysfunction. Sixty-four percent of the U.S. population report experi-
encing at least one ACE, with over 1 billion children experiencing abuse and neglect annually worldwide. Chronic 
exposure to stressful circumstances or multiple traumatic events has negative physiologic impacts. Persons who 
experience 3 or more ACEs in childhood are at greater risk of poor mental health outcomes and may be more likely 
to engage in high-risk behaviors, predisposing them to long-term health impacts, such as metabolic diseases, anxiety, 
depression, substance use, and chronic pain. Trauma informed care (TIC) is a recommended approach to healthcare 
delivery across professions, especially when a trauma history is suspected. This commentary aims to increase aware-
ness of the impact of ACEs on health outcomes and introduce TIC concepts as they may apply to chiropractic care 
for adults with a history of ACEs.

Discussion  This commentary reviews an introductory model (4R’s: realize, recognize, respond, resist re-traumatiza-
tion) as one TIC framework used by healthcare practitioners. Prior trauma can lessen trust, alter perceptions of physical 
touch, and hands-on examinations and chiropractic treatments may trigger stress responses. Using TIC after appropri-
ate training, includes referrals to multidisciplinary providers to address trauma-related concerns outside the scope 
of chiropractic, and screening for ACEs if deemed appropriate. Creating safe spaces, communicating clearly, avoiding 
victimizing language, explaining procedures, asking for consent before physical contact, and giving patients choice 
and control in their own care may avoid triggering prior traumas.

Conclusion  Given the high worldwide prevalence of persons experiencing 3 or more ACEs, TIC principles are practi-
cal adaptations to chiropractic care for use with many patient populations. As TIC and ACEs are emerging concepts 
within chiropractic, students and practitioners are encouraged to undertake additional training to better understand 
these complex and sensitive topics. Exploratory research on the incidence, presentation, and impacts of various 
trauma types, including ACEs, to support adoption of TIC in chiropractic settings is essential.

Keywords  Adverse childhood experiences, Patient-centered care, Manipulation, chiropractic, Public Health, Model, 
biopsychosocial, Psychological trauma, Adult survivors of child adverse events

*Correspondence:
Kira J. Baca
kira.baca@palmer.edu
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12998-023-00503-2&domain=pdf
http://orcid.org/0000-0003-2502-1070


Page 2 of 16Baca and Salsbury ﻿Chiropractic & Manual Therapies           (2023) 31:30 

Background
In chiropractic, trauma often refers to an incident lead-
ing to acute and sometimes serious physical injury. Simi-
larly damaging, trauma in a psychological context  can 
be defined as an emotional response to a distressing 
traumatic event (such as abuse, assault, or neglect), 
which challenges an individual’s sense of justice, safety, 
and environmental predictability [1]. When exposed 
to stressful circumstances, an individual can experi-
ence that stress and recover (coping), or experience it as 
trauma (unable to cope) [2]. Exposure to increasing num-
bers of ACEs increases the risk of mental health illness 
[1]. For this commentary, ACEs will be used to illustrate 
the value of trauma-awareness and informed care for 
chiropractors.

Childhood living environments and family networks 
play significant roles in shaping an individual’s health 
throughout their lifespan [3]. ACEs are traumatic life 
events that occur before age 18 [4]. ACEs include direct 
experiences, such as child abuse (physical, emotional, 
verbal, or sexual) and neglect, or indirect experiences, 
such as parental divorce, mental illness, substance abuse, 
and/or incarceration [4–8]. ACEs, as originally defined, 
is only a small subset of all childhood traumas. Bully-
ing, poverty, natural disasters, civil unrest, racism, and 
medical trauma are also childhood traumas, though not 
represented in the original ACEs research (Table 1) [4, 5, 
8–10]. ACEs are found with greater frequency in higher 
health risk populations where reduced access to health-
care and socioeconomic deprivation are found [11–13]. 
ACEs are a recognized public health crisis that necessi-
tate this call to awareness and action by the chiropractic 
profession [26–30]. ACEs are highly prevalent, with 1 bil-
lion children affected annually, worldwide [14]. Sixty-four 
percent of U.S. adults and children self-report exposure 
to at least 1 ACE; 15% self-report a history of 4 or more 
[15, 16]. The populations who self-report 4 or more ACEs 
are at a significantly higher risk of experiencing mental 
health illness and associated comorbidities [11, 17].

ACE-affected persons may have endured substantial 
trauma and suffering in childhood and/or adolescence. 
Individuals with ACEs are often encumbered by physi-
ologic changes that may negatively impact their lifelong 
health, social and emotional well-being, and lead them to 
seek healthcare. [4, 11, 17–32] Those who experience at 
least 3 or more ACEs report higher rates of chronic pain, 
depression, anxiety, and may be more likely to engage 
in risky behaviors, including: smoking, heavy drinking, 
sexual promiscuity, or other such self-endangerment [4, 
17, 19, 20, 23, 29, 33]. The Centers for Disease Control 
(CDC) suggests that at least 5 of the 10 leading causes of 
death are associated with ACE-driven behavioral changes 
[15]. Higher rates of chronic pain in ACE-affected 

populations suggests psychosocial factors behind some 
chronic pain patients [34, 35]; a population commonly 
seen in chiropractic clinics [36, 37].

Trauma Informed Care (TIC) is the recommended 
approach for all healthcare professionals who work with 
people affected by ACEs, and other traumatic experi-
ences [5, 38–42]. TIC guidelines recommend practi-
tioner-specific knowledge of, and appropriate responses 
to, individuals with trauma during care using a patient-
centered framework [43, 44]. TIC concepts have existed 
within the medical and psychological literature for dec-
ades [7, 39, 45, 46], with more recent research and dis-
semination into other fields of healthcare [38, 47, 48], 
including chiropractic adjacent fields [40, 42].

Healthcare fields, including psychology, medicine, and 
nursing, promote greater awareness of the long-term 
harms of ACE trauma among their practitioners and 
advocate for healthcare systems to deliver care in ways 
to prevent re-traumatization of ACE-affected individuals 
[4, 5, 38, 39, 49]. Chiropractors rely upon physical touch, 
such as palpation and spinal manipulation, to assess 
health status and render treatment to their patients. 
Persons with a history of ACEs may have negative situ-
ational perceptions of unfamiliar physical touch and dif-
ficulty with trust during routine clinical care, which is 
an important consideration for the chiropractic profes-
sion [38, 49–53]. By developing a greater understanding 

Table 1  Examples of adverse childhood experiences (ACEs) [5, 
76]

* Recognized ACEs not included in the ACE screening tool

Direct child abuse or maltreatment

Physical Abuse/Assault

Verbal Abuse

Emotional Abuse

Sexual Abuse/Assault/Rape

Neglect

Exposure to Household Dysfunction

Domestic Violence

Household Mental Illness/Suicide

Household Substance Abuse

Parental Loss/Divorce

Household Member Incarceration

Other Adverse Childhood Experiences*

Bullying/Peer Rejection

School Violence

War/Terrorism/Civil Unrest

Racism/Discrimination

Poverty/Food Scarcity

Natural Disasters/Displacement/Traumatic Loss

Childhood Illness/Medical Trauma
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of the health and social effects of ACEs, chiropractors 
may more readily recognize the need for using trauma-
informed practices with all of their patients given the 
hands-on nature of chiropractic care modalities. The 
aim of this commentary is to inform chiropractors of the 
public health crisis of adverse childhood experiences, 
and possible safety concerns for patients with a history 
of ACE trauma in a chiropractic office. TIC requires all 
healthcare professionals to understand the impacts of 
trauma and know how to respond to people presenting 
with trauma-based concerns, which includes referrals of 
patients to health and social service professionals with 
specialized training in managing the medical and psycho-
logical needs of patients with a history of trauma. In this 
article, we provide chiropractors with a broader aware-
ness of ACEs (one type of trauma) in adult patients and 
discuss why chiropractors might consider integrating 
TIC approaches into chiropractic settings, based upon 
the evolving research about TIC in the greater healthcare 
arena. We present pertinent information about TIC using 
the 4R’s Model as one example of how trauma-informed 
principles may be applicable in general patient care. We 
provide an overview of the physiologic effects and health 
impacts of ACEs and offer practical examples of deliver-
ing trauma-informed chiropractic care, including options 
for additional training, considerations for ACE screening 
and referral for multidisciplinary care.

Trauma informed care
This call to action for the chiropractic profession encour-
ages chiropractors to adopt trauma-informed care (TIC) 
as a standard of practice.

What is trauma-informed care? While originating 
from the psychological literature, the principles of TIC 
are recognized across most healthcare professions [5, 38, 
45, 48, 54]. Guidance on the long-lasting health impacts 
of trauma released by the Substance Abuse and Men-
tal Health Services Association (SAMHSA) of the U.S. 
Department of Health and Human Services spurred the 
development of several TIC models, variously described 
as the: a) 6 key principles [45], b) 5 key ingredients [49], 
c) 5 principles [41], and d) 4R’s [5]. Collectively, these 
models acknowledge that persons with a history of 
trauma may experience poorer health and social out-
comes over their lifetimes and describe ways to interact 
with those affected persons. All TIC models recognize 
the unique perspectives of an individual who has experi-
enced trauma, including their perceptions of healthcare 
delivery. Each model also articulates biopsychosocial 
approaches to caring for people with a history of trauma, 
including ACEs [55]. Refer to Appendix A for definitions 
related to TIC.

Why might chiropractors consider adopting a TIC 
approach to healthcare delivery? Chiropractors are often 
portal of entry providers in their communities. They 
serve an important role in healthcare, as well as pub-
lic health and safety, in diagnosing, triaging, and refer-
ring patients when necessary for treatment outside their 
scope of practice [56–58]. In addition, chiropractors 
often see patients over long periods of time engendering 
rapport and trust, which may lead to trauma disclosure 
[59]. By increasing awareness of TIC principles, chiro-
practors can incorporate trauma-informed concepts 
into the delivery of care with all patients using patient-
centered approaches to maximize patient comfort and 
choice, and minimize potentially traumatic experiences.

With trauma-informed chiropractic care, patients 
could receive appropriate screenings for past trauma or 
ongoing abuse at the discretion of trained practitioners, 
which may include the chiropractor or another health-
care provider. Chiropractors could refer patients with 
unresolved complaints and history of traumatic experi-
ences for additional evaluation within a trusted network 
of healthcare professionals [58]. In addition, trauma-
informed chiropractors could recommend multidiscipli-
nary care that addresses a patient’s unresolved trauma to 
complement or replace chiropractic care, as indicated. 
[38, 39, 42, 43, 48] While trauma-informed care is an 
evolving concept in chiropractic, TIC is well studied, 
widely adopted, and increasingly integrated across many 
professions and healthcare settings [8, 38, 48, 49, 60–66]. 
However, concerns about the potential impacts of trauma 
screening do exist, such as the limited research on long-
term outcomes of asking patients about their trauma 
history [67, 68]. Thus, chiropractors considering adopt-
ing trauma screening as part of their TIC practice are 
encouraged to complete formal training on TIC as well as 
ACE screening implementation prior to use in practice. 
[9, 64, 69]

The 4R’s model
To introduce the concept of TIC, this commentary uses 
the 4R’s Model as one framework that might guide care 
of patients with histories of trauma. The 2014 SAMHSA 
report, Concept of Trauma and Guidance for a Trauma-
Informed Approach introduced the 4R’s as a comprehen-
sive model to engage professionals, organizations, and 
communities in creating cultures and sustaining systems 
in which trauma-informed care is the standard of prac-
tice. Realize, Recognize, Respond and Resist Re-Trau-
matization are the 4 critical components of the 4R’s 
Model of TIC as originally described:

A program, organization, or system that is trauma-
informed realizes the widespread impact of trauma 
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and understands potential paths for recovery; rec-
ognizes the signs and symptoms of trauma in clients, 
families, staff, and others involved with the system; 
and responds by fully integrating knowledge about 
trauma into policies, procedures, and practices; and 
seeks to actively resist re-traumatization. [45]

Figure 1 depicts the 4R’s Model of TIC [5, 45]. While 
little evidence is available about the use of TIC in chi-
ropractic care settings, research has demonstrated that 
concepts from the 4R’s model can support the imple-
mentation of TIC-informed practice in varied patient 
populations [5, 70]. This commentary applies the 4R’s 
Model to adult patients with a history of adverse child-
hood experiences seeking care in a chiropractic setting. 
We use ACEs as a window to see into a larger issue that is 
trauma, its impact, and ways for chiropractors to respond 
to improve patients’ feelings of safety and security. Chiro-
practors who identify past or ongoing abuse or neglect in 
children, adolescents, or dependent adult patients must 
follow regional laws and regulations regarding any man-
datory reporting requirements. The following sections 
use the 4R’s Model to offer suggestions for implementing 
TIC in chiropractic practice.

REALIZE the prevalence and physiological effects 
of trauma
TIC emphasizes the importance of REALIZING that 
many people have endured traumatic experiences, with 
long-lasting impacts on health, though, recovery is pos-
sible [4, 11, 17, 71]. While a large portion of research 
cited in this paper is based on studies conducted in 
North America and Australia, statistics from worldwide 

organizations, such as World Health Organization, 
illustrate the wide reaching impact of ACEs and other 
traumas.

ACEs and related traumatic experiences among the 
global population are common.

•	 64% of the United States (U.S.) population reports 
having experienced ACEs [16]

•	 1 billion children worldwide experience abuse or 
neglect annually [14]

•	 75% of children aged 2 to 4 years old receive physical 
or psychological violence as part of punishment from 
parents and caregivers [14]

•	 Childhood sexual abuse affects an estimated 1 in 4 
females and 1 in 13 males, with females more prone 
to physical and sexual abuse than males globally [72, 
73]

TIC REALIZES the potential physiological effect of 
trauma on health outcomes and perception of healthcare 
experiences for individuals with histories of trauma at all 
stages of life. Though ACEs can have long-lasting influ-
ences on health and wellbeing, resilience against these 
changes is possible [74, 75]. ACEs can facilitate chronic 
stress during crucial developmental periods that can 
negatively influence brain development (Fig. 2) [5, 11, 22, 
23, 31, 32, 76, 77]. Chronic stress leads to an increase in 
stress hormones (adrenocorticoids), held in a dynamic 
equilibrium by allostasis [31, 78]. Chronic stress gener-
ates allostatic load, straining body systems and causing 
physiological change; the cost of adaptation [32]. Pro-
longed increase of adrenocorticoids, causes hippocampal 
hypersensitivity. This sensitivity can lead to interpreting 

Fig. 1  4R’s of Trauma-Informed Care (TIC)–Visual representation of the components of the 4R’s of TIC [5, 45]
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non-threatening situations as threatening, further sup-
porting abnormally high adrenocorticoid levels in a posi-
tive feedback loop.

Chronic stress effects the hippocampus by impeding 
modulators of inflammation, the hypothalamic–pitui-
tary–adrenal (HPA), and the sympathetic-adrenal-
medullary (SAM) axes [21, 31]. Heightened chronic 
inflammatory states are associated with ACE expo-
sure and chronic pain syndromes [34, 35, 79–81]. The 
biopsychosocial model best captures the link between 
mental, emotional and physical aspects of pain, and is 
supported in studies on the impact of early life trauma 
(ACEs) and chronic adulthood conditions, including 
chronic pain [4, 19, 28, 82]. Individuals who experi-
ence 4 or more types of ACEs are at an increased risk 
for experiencing poorer health outcomes compared 
with those reporting 0–3 ACEs [17, 83]. Those with 5 
or more ACEs are more likely to have a wider range of 
negative outcomes than those with fewer ACEs [27]. 
Metabolic disorders, such as hypertension [84, 85] and 
diabetes [86–91] are associated with high ACE scores. 
Similar associations exist with immune disease [11, 
31, 92, 93], cancer [24, 25, 76, 94], liver [95] and car-
diovascular diseases [18, 96], among other age-related 
diseases [20]. Some ACEs appear to be more benign 

than others. While other ACEs appear to have a com-
pounding or synergistic effect on poorer health out-
comes following trauma [83]. For example, fibromyalgia 
has a statistically significant relationship with certain 
ACEs, including: (1) living in a home with parental 
mental health issues, (2) physical abuse, (3) emotional 
abuse, and (4) sexual abuse. [80] Sexual abuse is consid-
ered one of the most synergistically reactive traumas, 
causing increased negative effects when combined with 
other forms of trauma [83].

However, not all those who experience ACEs report 
poor health or social outcomes. With the development 
of positive psychology, researchers began asking about 
resilience [75]. As a result, research found roughly 50% 
of those who experienced childhood sexual abuse showed 
no negative health outcomes [71]. Evidence suggests poor 
health outcomes following trauma are not absolute and 
may be mitigated by support networks, learned coping 
mechanisms, and resiliency mindsets [74, 75, 97]. Per-
sons from populations who experience greater health 
disparities, such as persons with lower socioeconomic 
resources [11, 13, 98] or people who have experienced 
racial or historically driven traumas [10, 99–102] may 
experience more cumulative or negative effects from 
ACEs and require additional supports.

Fig. 2  Physiologic Impact of Adverse Childhood Experiences (ACEs) – An inverted pyramid model of physiologic change following ACE exposure 
over a lifetime. The darkest shaded section represents the total population of ACE-affected individuals and progresses to the lightest, labeled 
premature death, which affects the lowest percentage of the ACE-affected population relative to the conditions that precede it. [5, 31, 32, 76]. HPA 
Axis: Hypothalamic–Pituitary–Adrenal Axis; SAM Axis: Sympathetic-Adrenal-Medullary axis
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RECOGNIZE signs of trauma and triggered persons
TIC addresses the importance of RECOGNIZING signs of 
trauma. ACE exposure is linked to neural sensitization 
(chronic pain), depression, anxiety, metabolic illness, auto-
immune disease, and high risk behavior [4, 7, 11, 17, 20, 
23, 25, 27, 28, 35, 53, 86, 92, 103–107]. Many underlying 
causes of premature death stem from high risk behaviors 
involving legal and illicit drug use, dietary choices, sexual 
promiscuity, and unsafe use of motor vehicles and firearms 
[27, 108]. Conditions common among people who also 
report ACEs, include chronic pain [33, 81, 109], headache 
[110] and fibromyalgia [34, 35, 111, 112], which are prob-
lems frequently encountered by chiropractors [113]. Logi-
cally, it makes sense that chiropractors who understand 
ACEs and other traumatic experiences may better rec-
ognize affected patients. Then they may choose to adopt 
trauma-informed practices, such as explaining physical 
modalities thoroughly prior to performing them to avoid 
exacerbating prior trauma in their patients [48, 114, 115].

Recognizing trauma and what to do next are all criti-
cal aspects of the training offered through programs like 
AcesAware.org. This example of one organized effort to 
train healthcare professionals in the state of California, 
U.S. offers certification that can be tracked on a database 
of ACE proficient healthcare providers, and is  good for 
practitioners looking for free training and certification in 
ACE awareness and screening implementation [9, 99]. It 
is important for practitioners to remember that screening 
may pose negative ramifications if not delivered responsi-
bly, however there are also significant benefits to screen-
ing in the appropriate primary care settings [116]. If ACE 
screening is deemed unnecessary by the practitioner, it is 
recommended that TIC principles surrounding recogni-
tion and response to trauma still be practiced.

RECOGNIZING triggers can aid in identifying trauma 
and improving patient care. The term trigger refers to 
internal or external stimuli that elicit a stress response 
[117, 118]. Stimuli can include touch, sight, sound, smell, 
taste, emotion, memory, physiologic sensation, or exter-
nal reminders that cause someone to relive a traumatic 
event. A trigger may form after exposure to a single or 
series of traumatic events, though the development of 
triggers and severity of responses varies among individu-
als [117–120]. The WHO guidelines on basic training 
and safety in chiropractic worldwide states that part of 
chiropractic patient management interventions include 
psychosocial aspects of patient management [121]. Chi-
ropractors using TIC should seek to identify potentially 
triggering situations to prevent them from occurring, by 
generating a safe space for patients to receive care, and 
gain awareness of aspects of chiropractic care that would 
potentially trigger ACE-affected individuals. When trig-
gering occurs, individuals experience a resurfacing of 

traumatic memories or visceral responses. A triggered 
individual may exhibit fight, flight, or freeze responses 
to perceived threats, such as overwhelming emotions, 
involuntary recoil, or shock [122]. Triggered patients may 
exhibit a change in affect, muscle tension, or guarding 
posture during physical touch or following a discussion 
about a sensitive subject. When a patient exhibits signs 
of triggering, an appropriate response is to stop and ask 
what caused the reaction. If the person is unable to iden-
tify the cause, consider possible responses such as chang-
ing patient positioning, the care delivery method, or the 
number of people in the room to help mitigate triggering 
effects.

Training both students and practitioners of chiro-
practic will help increase the profession’s competency 
and reduce the likelihood of negative incidence related 
to implementation of trauma screening and subsequent 
care, and is being implemented in other healthcare pro-
fessions [65, 123, 124, 124–131]. Outcomes of such train-
ing have also begun to be measured, adding credibility 
to TIC and the addition of ACE awareness in regular 
practice [46, 62, 64, 125, 128]. For example, a scale was 
developed and validated to measure Attitudes Related to 
Trauma-Informed Care (ARTIC) [132].

RESPOND with training, trauma informed care, screening, 
and referrals
Practitioners adopting trauma-informed care RESPOND 
by training on its principles and practices. As portal of 
entry providers in many regions worldwide, it is prudent 
to consider the implications of not properly identifying 
and responding to abuse and trauma in patients. TIC 
will work best when all healthcare professionals adopt 
patient-centered, trauma-informed practices [82, 133, 
134]. Improved outcomes are noted with the implemen-
tation of TIC principles in various healthcare settings, 
although this is yet to be established by research studies 
within the chiropractic profession [46, 54, 135]. Training 
in TIC will address expressed deficits in knowledge and 
is necessary before implementing trauma-informed prac-
tices, including the decision to screen patients for a his-
tory of ACEs [69, 136].

TIC models encourage clinicians to RESPOND with safe 
environments for all patients, reducing opportunities for 
triggering events. For example, individuals impacted by 
ACE trauma are less likely to trust health professionals 
or have a positive outlook on physical touch [115, 137]. 
This population may also have more anxiety, negatively 
influencing executive function involved in making medi-
cal decisions [114]. Awareness of the impact of profes-
sional touch in healthcare is important, especially when 
treating patients using physical modalities [138–140]. 
The high prevalence of physical and sexual abuse among 



Page 7 of 16Baca and Salsbury ﻿Chiropractic & Manual Therapies           (2023) 31:30 	

persons with ACEs worldwide suggests that chiroprac-
tic patients could be triggered by hands-on modalities, 
especially treatments or examinations delivered in close 
physical proximity to the breast, genital, and gluteal 
regions [138, 139]. Because it is impossible to anticipate 
all triggering events with certainty, the adoption of uni-
versal trauma precautions are recommended [39]. The 
foundation of universal trauma precaution requires clear 
communication, confirmation of understanding, frequent 
requests for consent, and provider flexibility in delivering 
care (refer to resisting re-traumatization for more infor-
mation) with all patients. With a universal precautions 
approach, a practitioner assumes all people have an equal 
likelihood of having been affected by trauma [39, 45].

Chiropractors can RESPOND by implementing ACE 
screening as part of intake procedures [9]. The ACE 
screening tool was originally developed for research pur-
poses and tested in two cohort waves. The study had a 
68% (18,175/26,824) participation rate in a population of 
primarily middle class white adults from the Kaiser Per-
manente’s San Diego Health Appraisal Clinic [4, 141]. 
Evidence of the effectiveness of ACE screening in chi-
ropractic populations is not known at this time, though 
some emerging evidence supports the universal use of 
ACE screening to improve patient care quality and out-
comes in other primary care and related healthcare fields 
[5, 136, 142–145]. Chiropractors assess and identify other 
psychosocial indicators of abuse [146] making them 
capable of detecting ACEs with the appropriate training 
[52]. Training on knowing if, when, and how to screen is 
crucial when using ACE screening tools [39].

Trauma-informed implementation of screening tools in 
a clinical setting is a key component of ACE screening. 
Currently no consensus exists on whether ACE screening 
should be conducted universally in adults, but is imple-
mented thus in psychological healthcare and pediatric 
medical populations where identification of childhood 
trauma can be addressed in real time [5, 38, 39, 136, 143, 
143–145]. For further information on when and how to 
screen patients for ACEs, refer to the reference guide 
in "Appendix B", and training resources at AcesAware.
org [9]. Alternatively, chiropractors may instead encour-
age patients to share any history of trauma verbally dur-
ing intake exam or throughout appointments. Patients 
may also disclose sensitive information regarding abuse 
or trauma history without prompting or screening, in 
which case similar guidelines for handling knowledge of 
their experiences of trauma apply. Such exchanges could 
require trauma-specific responses. Trauma-specific care 
goes beyond universal precautions, in that it requires 
interprofessional collaboration, avoiding practitioners’ 
own vicarious trauma and triggers, and screening for 
ACEs if applicable [39].

RESPOND to knowledge about trauma-affected indi-
viduals with referrals for care outside the scope of chiro-
practic. Referrals are an extension of professional practice 
standards in TIC. Referrals separate universal trauma 
precautions from trauma-specific care [39]. A key aspect 
of chiropractic practice is referring patients to other 
healthcare professionals when appropriate. If screen-
ing for trauma, be prepared with a referral network to 
address the type of problem identified (e.g., sexual abuse 
hotlines for prior sexual assualt). Referrals for pediatric 
and adult patients following detection of ACEs or other 
traumas warrant different types of referrals, in part due 
to mandatory U.S. reporting requirements, which may 
also be required in other jurisdictions internationally [5, 
39]. Given the diversity of backgrounds and preferences 
for treatment among chiropractic patients, chiropractors 
are encouraged to build a similarly diverse referral net-
work of healthcare professionals representative of their 
patient base. Referral networks should also offer support 
for populations who experience health disparities due to 
socio-economic concerns, such as providing free, sliding 
scale, or low clow-cost services.

The following suggestions support patients in the case 
of a history of trauma, though they can be implemented 
universally (see "Appendix B"). If asking patients about 
trauma, acknowledge a patient’s right to refuse sharing 
information or decline screening [48]. Where trauma-
specific care [39] is required outside the scope of chiro-
pratic practice (ex. psychotherapy), use a well-established 
professional network for referals, or offer patients a list 
of professionals to utilize at their own discretion, and 
based on their own individual needs (insurance, cost, 
timeframe, location, etc.). Other resources chiroprac-
tors can make available to all patients include: (1) publi-
cally displayed hotlines and abuse/trauma resource quick 
response (QR) codes, phone numbers and websites; (2) 
highly visible and easily accessible brochures and pam-
phlets on ACEs and other trauma for patient self-edifica-
tion and (3) business cards of local professionals that may 
be viewed and taken at patients’ discretion. When these 
resources are made openly available, patients who do not 
wish to disclose their personal experiences can find the 
resources they need, anonymously.

RESIST RE‑TRAUMATIZATION by putting patient concerns 
first
Being aware of and acting in accordance with patient con-
cerns are key to RESISTING RE-TRAUMATIZATION 
of patients. Resisting re-traumatization involves every 
aspect of patient care, from the front desk to the treat-
ment room. By implementing training, guidelines, and 
practice standards, the chiropractic profession can build 
a culture of trauma awareness, recovery, and healing.
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Chiropractors can avoid re-traumatization by creat-
ing safe spaces that are comfortable for patients, free 
of potential triggers, and that provide privacy without 
isolation. This TIC approach is accomplished through 
clear communication, avoiding victimizing language, 
confirming understanding, asking consent before phys-
ical contact, and when possible, giving people options 
for care delivery during appointments. An example in 
a chiropractic clinical setting includes beginning visits 
with a conversation about what can be done to make 
the appointment most comfortable. Specific activities 
to reduce triggering effects can include, giving thor-
ough explanation and gaining patient consent prior to 
patient disrobing or examination (if/where appropriate 
for diagnosis and treatment), using modified exam and 
treatment positions, using a mirror to see otherwise 
non-visible procedures, and agreeing to a signal for an 
acute distress response and/or a wish to stop treatment 
[39]. Chiropractors should remain vigilant of their 
proximity to their patient, and any signs that encroach-
ment or physical contact with the patient would be 
perceived negatively. These measures can improve the 
quality of care, reduce patients’ fear, and lessen the risk 

of re-traumatization and potential malpractice litiga-
tion [39, 147, 148].

Chiropractic TIC in Practice: Vignettes
Figure  3 outlines hypothetical examples of patients 
with varying ACE histories presenting for chiropractic 
care. In these vignettes, ACE scores are provided, such 
as would be known when patients were screened for 
ACEs  at intake. Though fictional, these vignettes offer 
examples of various presentations and TIC-based clinical 
responses, including co-management with other health-
care providers.

Discussion
Trauma informed care models illuminate ways of caring 
for those who have experienced trauma, including ACEs. 
Keep in mind, ACEs are only one of many types of trau-
mas that may affect your patients, currently or earlier in 
life. Each type of trauma may present in patients differ-
ently, and further training on various types of traumas 
(intimate partner violence, PTSD, rape, etc.) is suggested 
to identify these in your patients. As healthcare provid-
ers, chiropractors share an ethical obligation with other 

Fig. 3  Trauma-Informed Care (TIC) Vignette—Vignettes displaying the clinical application of TIC in 3 hypothetical patients, screened for Adverse 
childhood experiences (ACEs) using the 4R’s framework with examples
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providers to support patients who have experienced 
trauma through appropriate identification, treatment, 
and referral [58, 59]. Whilst ACE-awareness and TIC are 
emerging topics in chiropractic, awareness and appli-
cation with chiropractic patients impacted by trauma 
are aligned with recent efforts within the profession to 
increase awareness of suicide detection, and recognition 
and referral for intimate partner violence [146, 149, 150]. 
Our aim is not that chiropractors perform the psycho-
logical aspects of their ACE-affected patients’ care, but to 
realize, recognize, and respond to their patients who do 
have these needs, without re-traumatization. Research 
to inform TIC practices in different healthcare settings, 
including chiropractic, are necessary. Chiropractors will 
require additional training to identify psychosocial fac-
tors impacting their patients and to recognized the signs 
of abuse or trauma [52, 149, 150].

For U.S. chiropractors, SAMHSA guidelines recom-
mend structural changes in 10 domains of healthcare 
organizations to support TIC, emphasizing implemen-
tation at the (1) Governance/Leadership and (2) Policy 
levels [45]. SAMHSA outlines subsequent levels of inte-
gration as (3) Physical Environment, (4) Engagement and 
Involvement, (5) Cross Sector Collaboration, (6) Screen-
ing, Assessment, and Treatment Services, (7) Training 
and Workforce Development, (8) Progress Monitoring 
and Quality Assurance, (9) Financing, and (10) Evalua-
tion of Skill [45]. Within these guidelines, domains 3–10 
fall upon the chiropractor to implement within a clinical 
practice, and guidance as to how to implement such prac-
ticewide changes are largely absent from the literature. 
Integration of TIC profession-wide will require involve-
ment of regulatory bodies, educational institutions, 
health systems, practitioners, and support staff. As noted 
in a recent scoping review on ACEs, adopting TIC should 
be done in ways that are congruent with the evolving 
evidence, and in ways that prevent re-traumatization of 
patients, are acceptable to practitioners, and do not over-
burden clinical practices or health systems [68, 71].

Yet, ACEs, and trauma more broadly, are well-estab-
lished contributors to many behavioral patterns and 
physiologic maladies that lead to health complications 
over a lifespan [4, 17, 19]. Promising areas for future 
research include studying how resilience training may 
impact health and social outcomes among persons with 
ACEs and related traumas, and understanding those 
seemingly unaffected by their trauma [97]. Trainings 
aimed at mitigating negative effects of screening are 
available and measures outlined therein should be in 
place prior to screening. These trainings, among others, 
are currently available to all practitioners [9]. Discussed 
previously, triggering patients or practitioners is a 
potential unintended consequence of trauma screening 

and an important consideration when deciding whether 
to implement it into practice [97]. Some concerns that 
have been raised against the implementation of screen-
ing and principles of TIC implementation are: the trig-
gering nature of trauma screening, confidentiality of 
collected screening data, effects on the patient-doctor 
relationship, focusing too much on the negative effects 
of trauma as opposed to reinforcing peoples’ resilience, 
lack of evidence based information on how to deal with 
trauma-affected individuals after screening [97].

The original ACE study results were based on a primarily 
white suburban middle-class population, thereby reduc-
ing the global generalizability of the results [4, 141]. Also, 
given the retrospective nature of the data gathering, and 
potential misinterpretation of what constitutes “abuse” by 
participants, the ACE study was likely reporting conserva-
tively on the portion of the population affected by ACEs 
and long term health effects [151]. The original ACE study 
brought attention to child abuse and household dysfunc-
tion, and all screening results reflect that small  subset of 
all potential childhood traumas. The higher prevalence of 
ACEs in socioeconomically deprived and minority popu-
lations, and the traumas that exist therein, are not repre-
sented in ACE screening or the original study, potentially 
making the white middle-class population originally 
studied a conservative representation of overall ACE-
affectedness [2, 11, 152]. The feasibility, acceptability, and 
satisfaction with ACE screening in chiropractic is not 
known. Negative unintended outcomes of trauma screen-
ing may be possible. It is at the discretion of the chiro-
practor if or when screening is appropriate, and only after 
sufficient training in chiropractic schools or accredited 
training programs, and exposure to literature on TIC and 
handling of ACE screening reported  in other healthcare 
professions [9, 116]. The potential exists that ACE screen-
ing will not be appropriate in all chiropractic offices and 
settings. In cases of family-practice chiropractors, working 
extensively with children and populations known to expe-
rience greater levels of trauma, it may be more appropriate 
to screen to gain a better understanding of chronic health 
conditions than in other types of practices. An ACE score 
may provide a chiropractor with information to improve 
care for ACE-affected individuals where psychosocial 
factors are a major contributor to their condition or per-
petuation of chronic pain. This too, is presumed based 
on discussion and application of ACE screening in other 
healthcare fields [116, 136, 142–145]. Patients with chronic 
pain disorders, including fibromyalgia, are often seen in 
chiropractic offices, and the condition has been associated 
with psychosocial causes, improving with psychological 
therapies. [80, 111, 112] In this example, identifying ACEs 
in connection with fibromyalgia would indicate a referral 
to a psychological professional.
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Increasing awareness of ACEs and TIC in chiropractic 
education and practice is a first step in addressing these 
public health and safety concerns within the chiroprac-
tic profession. Suggestions for the future of trauma-
informed chiropractic care  are to: (1) include trauma 
informed care and other facets of patient-centered care 
in licensure training,  through professional development 
and seminars from approved by accrediting bodies; (2) 
develop TIC guidelines and health organization policy 
and practices based on the experience and success of 
other healthcare professions; (3) conduct research to bet-
ter understand TIC application; (4) conduct qualitative 
research on the perception of chiropractic care by ACE-
affected individuals and provider perspectives on barriers 
and facilitators of TIC; and (5) develop interprofessional 
networks and attend interdisciplinary workshops to inte-
grate TIC into chiropractic from the experience of other 
professions.

Furthermore, it falls to practitioners to recognize 
potential trauma responses of their own [153], and pre-
vent those responses from interfering with patient care. 
Practitioner trauma responses, including compassion 
fatigue, can include professional burnout and vicarious 
traumatization [39, 49]. In these instances, chiroprac-
tors are encouraged seek support from the appropriate 
professionals to address their own unresolved trauma. 
Whether a chiropractor decides to screen patients for 
trauma or not, they must be a steward of patients’ experi-
ences, but avoid counseling, commiserating, or consoling 
them [39].

Limitations
The evolving nature of TIC research, and the modest 
number of interventional studies about ACEs, means 
our suggestions in this paper, while evidence-based, are 
primarily at the promising and supported levels of qual-
ity, rather than strongly supported by systematic reviews 
of well-designed, randomized controlled trials. While 
evidence exists in other healthcare fields, the chiroprac-
tic profession is in the beginning stages of studying TIC 
principles in clinical education and practice. Further 
research about the prevalence and presentation of trauma 
history among chiropractic patients may be warranted. 
In addition, differences in scope of practice across vari-
ous jurisdictions may limit the extent to which individual 
chiropractors might apply TIC in their clinical practices. 
Research exploring any negative effects to patients from 
trauma screening is also needed, as well as whether 
patients follow through on referral recommendations.

Much of the research on ACEs and TIC were 
conducted in North American populations, limit-
ing the generalizability of those results worldwide. 

Furthermore, the ACE-10 item scale was developed for 
research purposes, rather than for clinical use, suggest-
ing the need for further testing, including in a clinical 
setting. That same 10-item screening only covers trau-
mas of direct abuse and household dysfunction which 
excludes significant adversities children face resulting 
from poverty, racism, and weak social supports. The 
original ACE study was done on one middle-class Cau-
casian US-based population and may not be generaliz-
able worldwide, and contains implicit sampling biases 
[152].

Conclusion
The ability to identify and respond to ACE-affected 
patients with trauma-informed care is a valuable skill 
for all healthcare professionals, including chiropractors. 
The 4Rs Model of TIC—Realize, Recognize, Respond 
and Resist Re-Traumatization – encourages chiroprac-
tors to understand the prevalence and effects of ACEs, 
identify health conditions and behaviors associated 
with trauma, and generate safe and positive therapeu-
tic experiences for patients. Creating and maintaining 
an environment of safety, trust, and transparency is an 
important component of TIC. Screening for ACEs can 
help identify a person’s history with ACEs, though may 
not be appropriate for all patients. If opting to screen 
patients, the proper training and referral network are 
required.

Appendix A

Term Definition

Abuse Interactions in which one person 
behaves in a cruel, violent, 
demeaning, or invasive manner 
toward another person. The term 
implies physical mistreatment 
but also encompasses sexual, psy-
chological, or emotional mistreat-
ment.*

Adverse Childhood Experiences 
(ACEs)

Abuse, neglect, and other traumatic 
experiences occurring in ages 18 
and under. (Goddard, 2021)

Allostasis The idea that parameters of most 
physiological regulatory systems 
change to accommodate environ-
mental demands.*

Allostatic Load The toll exacted on the body 
after chronic or repeated activa-
tion of the physiological systems 
that control allostasis in response 
to life’s challenges.*
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Term Definition

Compassion Fatigue Burnout and stress-related 
symptoms experienced by health-
care providers, family caregivers, 
and helping professionals in reac-
tion to interacting with traumatized 
people over an extended period 
of time.*

Health Risk Behaviors High risk behavioral patterns put-
ting an individual to increased risk 
for disease or injury, and poten-
tially leading to disability, social 
problems, or death. These behaviors 
may cluster into a risky lifestyle, 
such as tobacco, alcohol, or sub-
stance use; eating disorders; risky 
sexual behaviors; and interpersonal 
violence
High Risk Behaviors

Neglect Failure to provide for the basic 
needs of a person in one’s care. 
Neglect may be emotional (rejec-
tion or apathy), material (withhold-
ing food or clothing), or service-
oriented (depriving of education 
or medical attention)*

Trauma An emotional response to a trau-
matic event that presents 
with immediate effects, such 
as shock and denial, and long-term 
effects, including unpredictable 
emotions, flashbacks, strained rela-
tionships, and physical symptoms 
(headaches, nausea).*

Trauma-Informed Care (TIC) A strengths-based framework 
grounded in an understanding 
of and responsiveness to the impact 
of trauma, emphasizing physical, 
psychological, and emotional safety 
for providers and trauma-affected 
individuals. TIC creates opportuni-
ties to rebuild a sense of control 
and empowerment. (Hopper, Bas-
suk, & Oliver, 2010, p. 82)

Trauma-Specific Care Patient-centered care for individu-
als with a known history of trauma 
that includes interprofessional 
collaboration and referral, under-
standing practitioner’s own history 
and reactions, and trauma screen-
ing. (Raja 2015)

Traumatic Event Events caused by human behav-
ior (e.g., child abuse, rape, war, 
industrial accidents) or nature (e.g., 
earthquakes) that challenge an indi-
vidual’s sense of justice, safety, 
and environmental predictability.*

Trigger A stimulus or reminder of a past 
trauma that elicits a reaction 
or a state of emotional arousal.*

Term Definition

Universal Trauma Precautions Patient-centered care and commu-
nication that recognizes the impacts 
of trauma, reduces patient anxiety, 
and increases trust/rapport, for use 
with all patients without screening 
or knowledge of the individual’s 
trauma history. (Raja 2015)

Vicarious (Secondary) Traumatiza-
tion

Provider response from repeated 
emotionally intimate contact 
with persons with history of trauma, 
resulting in changes in the pro-
vider’s own worldview and sense 
of justness and safety.*

*American Psychological Association Dictionary of Psychology

Appendix B
Trauma-Informed Adverse Childhood Experiences 
(ACEs) Screening:

Quick Reference Guide.
Considerations Prior to ACE Screening:
When screening adult patients for potentially trigger-

ing information about ACEs, consider these questions.

(1)	 Can you be a steward of trauma, resisting vicari-
ous victimization and professional burnout from 
patients divulging difficult emotions and experi-
ences?

(2)	 Do you have a vetted and reliable network of pro-
fessionals to refer your patients to for services out-
side the scope of chiropractic?

(3)	 How will an ACE score inform care delivery and 
potentially impact patient outcomes?

Contents of ACE 
Screening Tool #

ACE category Survey question*

1 Neglect Did you feel you didn’t 
have enough to eat, 
had to wear dirty 
clothes, or had no one 
to protect or take care 
of you?

2 Parental Loss/Divorce Did you lose a par-
ent through divorce, 
abandonment, death, 
or other reasons?
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Contents of ACE 
Screening Tool #

ACE category Survey question*

3 Household Mental 
Illness

Did you live 
with anyone who 
was depressed, men-
tally ill, or attempted 
suicide?

4 Household Substance 
Abuse

Did you live with any-
one who had a problem 
with drinking/using 
drugs, including pre-
scription drugs?

5 Domestic Violence Did your parents 
or adults in your home 
ever hit, punch, beat, 
or threaten to harm 
each other?

6 Household Incarcera-
tion

Did you live with any-
one who went to jail 
or prison?

7 Verbal Abuse Did a parent or adult 
in your home ever 
swear at you, insult you, 
or put you down?

8 Physical Abuse Did a parent or adult 
in your home ever hit, 
beat, kick, or physically 
hurt you in any way?

9 Emotional Abuse Did you feel that no one 
in your family loved you 
or thought you were 
special?

10 Sexual Abuse Did you experience 
unwanted sexual con-
tact (such as fondling 
or oral/anal/vaginal 
intercourse/penetra-
tion)?

*Survey questions based on ACE screening tool for adults through AcesAware.org

How to use ACE screening tool:
Screening provides an “ACE Score”. The ACE Score is 
cumulative as it tallies how many different categories of 
ACE traumas a person experienced in childhood (above). 
The ACEs screening tool records self-reported abuse 
and household dysfunction encountered between the 
ages of 0–18  years in the form of abuse/maltreatment, 
exposures, and household dysfunctions. The survey con-
sists of 10 questions, with a maximum score of 10. Each 
question is worth one point and represents categories of 
childhood trauma. A score of 4 or greater is considered 
significant, with higher scores related to poorer health 
outcomes in adulthood.

Those with > 5 ACEs were reportedly 8 times more 
likely to have depression and 4 times more likely to have 
anxiety than those without ACEs. Metabolic disorders, 
such as hypertension and diabetes also are linked to 
high ACE scores. Similar associations are noted between 

elevated ACE scores and immune disease, cancer, liver 
and cardiovascular disease, and other age-related dis-
eases. There is also evidence that suggests synergistic 
effects between specific ACEs, leading to increased likeli-
hood of poorer health outcomes.

ACE screening at intake helps understand health out-
comes associated with ACEs but generates the need for 
referral networks to professionals who help individuals 
with their traumas once reported.

What to do following ACE screening:
Trauma-specific measures:

•	 Professionalism

•	Mandatory reporting (U.S. Guideline)

•	Have contacts for Government agencies 
(U.S. Health and Human Service)

•	Determined on a regional basis and the nature 
and timeframe of the abuse.

•	Remain within the scope of practice for chiroprac-
tors (Determined by location)

•	 Utilize a referral network for care outside the 
scope of chiropractic care

•	Respect patient’s right to refuse sharing informa-
tion/declining screening

•	 Chiropractor professional referral network:

•	Detailed network of professioanls for specific 
referrals based on patient care needs and ACE 
screening results

•	 ex. Psychotherapy
•	Provide resources to patients in their appoint-

ments to maintain confidentiality

Universal Measures:

•	 Brochures/pamphlets on abuse, trauma, or ACE 
related topics

•	Easily accessible, and in plain sight
•	Content appropriate for patient self-education

•	 Hotlines and local resources:

•	Phone numbers, websites or QR codes
•	Posted in areas patients may access them out of 

sight from possible abusers
•	 Ex. rest rooms
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•	 Business cards of local professionals

•	Ex. counseling services
•	Made available for patients to take anonymously

Abbreviations
ACEs	� Adverse childhood experiences
CDC	� Centers for disease control
HPA Axis	� Hypothalamic–pituitary–adrenal Axis
QR Code	� Quick response code
SAMHSA	� Substance abuse and mental health services association
SAM Axis	� Sympathetic-adrenal-medullary Axis
TIC	� Trauma informed care
US	� United States
WHO	� World Health Organization

Acknowledgements
A conference abstract on this topic was published for a poster presentation at 
the 2023 Association of Chiropractic Colleges Research Agenda Conference 
[154]. Article processing charge coverage was generously provided by the 
journal partners Chiropractic Australia, European Academy of Chiropractic, 
Chiropractic Knowledge Hub, and The Royal College of Chiropractors. The 
authors express our heartfelt gratitude to the anonymous reviewers whose 
questions, insights, and observations encouraged us throughout the review 
process.

Author’s notes
The views expressed in this article are expressly those of the authors and do 
not reflect the official position of Palmer College of Chiropractic or the Palmer 
Center for Chiropractic Research.

Author contributions
KB: Concept Development, Design, Analysis/Interpretation, Literature search, 
Writing, Critical Review; SS: Writing, Critical Review, Literature search, Interpre-
tation, Supervision.

Funding
No funding was involved in this study, nor in writing this manuscript. The 
authors received indirect support from Palmer College of Chiropractic and 
Palmer Center for Chiropractic Research in the form of time, space, and com-
puters in the preparation of this manuscript. Article processing charge cover-
age was generously provided by the journal partners Chiropractic Australia, 
European Academy of Chiropractic, Chiropractic Knowledge Hub, and The 
Royal College of Chiropractors.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
No approval required; not applicable.

Consent for Publication
Not Applicable.

Competing interests
Dr Baca and Dr Salsbury report research grant funding unrelated to this work 
from the National Institutes of Health—National Center for Complementary 
and Integrative Health. Dr Baca declares having no competing non-financial 
interests. Dr. Salsbury is a member of the Editorial Board of Chiropractic & 
Manual Therapies and serves in a voluntary capacity for the World Federation 
of Chiropractic Research Committee and the Chiropractic Educators Research 
Forum.

Author details
1 Palmer College of Chiropractic, 1000 Brady St, Davenport, IA 52803, USA. 
2 Palmer Center for Chiropractic Research, Palmer College of Chiropractic, 741 
Brady St, Davenport, IA 52803, USA. 

Received: 17 January 2023   Accepted: 20 July 2023

References
	 1.	 American Psychological Association. APA Dictionary of Psychology. 

https://​dicti​onary.​apa.​org/. Accessed 9 Jan 2023.
	 2.	 Carter RT, Johnson VE, Roberson K, Mazzula SL, Kirkinis K, Sant-Barket 

S. Race-based traumatic stress, racial identity statuses, and psychologi-
cal functioning: an exploratory investigation. Prof Psychol Res Pract. 
2017;48:30–7.

	 3.	 Johnson C, Green BN. Public health, wellness, prevention, and health 
promotion: considering the role of chiropractic and determinants of 
health. J Manipulative Physiol Ther. 2009;32:405–12.

	 4.	 Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards 
V, et al. Relationship of childhood abuse and household dysfunction 
to many of the leading causes of death in adults. Am J Prev Med. 
1998;14:245–58.

	 5.	 Goddard A. Adverse childhood experiences and trauma-informed care. 
J Pediatr Health Care Off Publ Natl Assoc Pediatr Nurse Assoc Pract. 
2021;35:145–55.

	 6.	 Jones CM, Merrick MT, Houry DE. Identifying and preventing adverse 
childhood experiences: implications for clinical practice. JAMA. 
2020;323:25–6.

	 7.	 Kessler RC, McLaughlin KA, Green JG, Gruber MJ, Sampson NA, 
Zaslavsky AM, et al. Childhood adversities and adult psychopa-
thology in the WHO World Mental Health surveys. Br J Psychiatry. 
2010;197:378–85.

	 8.	 Mendel WE, Sperlich M, Fava NM. “Is there anything else you would 
like me to know?”: Applying a trauma-informed approach to the 
administration of the adverse childhood experiences questionnaire. J 
Community Psychol. 2021;49:1079–99.

	 9.	 ACE screening tools for implementing screening. ACEs Aware. https://​
www.​acesa​ware.​org/. Accessed 20 Jul 2022.

	 10.	 Kirkinis K, Pieterse AL, Martin C, Agiliga A, Brownell A. Racism, racial 
discrimination, and trauma: a systematic review of the social science 
literature. Ethn Health. 2021;26:392–412.

	 11.	 Morris G, Berk M, Maes M, Carvalho AF, Puri BK. Socioeconomic depriva-
tion, adverse childhood experiences and medical disorders in adult-
hood: mechanisms and associations. Mol Neurobiol. 2019;56:5866–90.

	 12.	 Dowd JB, Simanek AM, Aiello AE. Socio-economic status, corti-
sol and allostatic load: a review of the literature. Int J Epidemiol. 
2009;38:1297–309.

	 13.	 Castagné R, Delpierre C, Kelly-Irving M, Campanella G, Guida F, Krogh 
V, et al. A life course approach to explore the biological embedding of 
socioeconomic position and social mobility through circulating inflam-
matory markers. Sci Rep. 2016;6:25170.

	 14.	 World Health Organization. Violence against children. https://​www.​
who.​int/​news-​room/​fact-​sheets/​detail/​viole​nce-​again​st-​child​ren. 
Accessed 3 Oct 2022.

	 15.	 Preventing adverse childhood experiences: data to action (PACE:D2A) |Vio-
lence prevention|Injury center|CDC. 2022. https://​www.​cdc.​gov/​viole​ncepr​
event​ion/​aces/​preve​nting​ace-​datat​oacti​on.​html. Accessed 18 Jul 2022.

	 16.	 CDC. Adverse Childhood Experiences (ACEs). 2022. https://​www.​cdc.​
gov/​viole​ncepr​event​ion/​aces/​index.​html. Accessed 10 Aug 2022.

	 17.	 Campbell JA, Walker RJ, Egede LE. Associations between adverse child-
hood experiences, high-risk behaviors, and morbidity in adulthood. Am 
J Prev Med. 2016;50:344–52.

	 18.	 Anda RF, Brown DW, Dube SR, Bremner JD, Felitti VJ, Giles WH. Adverse 
childhood experiences and chronic obstructive pulmonary disease in 
adults. Am J Prev Med. 2008;34:396–403.

	 19.	 Brown DW, Anda RF, Tiemeier H, Felitti VJ, Edwards VJ, Croft JB, et al. 
Adverse childhood experiences and the risk of premature mortality. Am 
J Prev Med. 2009;37:389–96.

https://dictionary.apa.org/
https://www.acesaware.org/
https://www.acesaware.org/
https://www.who.int/news-room/fact-sheets/detail/violence-against-children
https://www.who.int/news-room/fact-sheets/detail/violence-against-children
https://www.cdc.gov/violenceprevention/aces/preventingace-datatoaction.html
https://www.cdc.gov/violenceprevention/aces/preventingace-datatoaction.html
https://www.cdc.gov/violenceprevention/aces/index.html
https://www.cdc.gov/violenceprevention/aces/index.html


Page 14 of 16Baca and Salsbury ﻿Chiropractic & Manual Therapies           (2023) 31:30 

	 20.	 Danese A, Moffitt TE, Harrington H, Milne BJ, Polanczyk G, Pariante CM, 
et al. Adverse childhood experiences and adult risk factors for age-
related disease. Arch Pediatr Adolesc Med. 2009;163:1135–43.

	 21.	 Deighton S, Neville A, Pusch D, Dobson K. Biomarkers of adverse child-
hood experiences: a scoping review. Psychiatry Res. 2018;269:719–32.

	 22.	 Finlay S, Roth C, Zimsen T, Bridson TL, Sarnyai Z, McDermott B. Adverse 
childhood experiences and allostatic load: a systematic review. Neuro-
sci Biobehav Rev. 2022;136: 104605.

	 23.	 Herzog JI, Schmahl C. Adverse childhood experiences and the con-
sequences on neurobiological, psychosocial, and somatic conditions 
across the lifespan. Front Psychiatry. 2018;9:420.

	 24.	 Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton 
C, et al. The effect of multiple adverse childhood experiences on 
health: a systematic review and meta-analysis. Lancet Public Health. 
2017;2:e356–66.

	 25.	 Bellis MA, Hughes K, Ford K, Ramos Rodriguez G, Sethi D, Pass-
more J. Life course health consequences and associated annual 
costs of adverse childhood experiences across Europe and North 
America: a systematic review and meta-analysis. Lancet Public Health. 
2019;4:e517–28.

	 26.	 Martín-Higarza Y, Fontanil Y, Méndez MD, Ezama E. The direct and indi-
rect influences of adverse childhood experiences on physical health: a 
cross-sectional study. Int J Environ Res Public Health. 2020;17:E8507.

	 27.	 Mersky JP, Topitzes J, Reynolds AJ. Impacts of adverse childhood experi-
ences on health, mental health, and substance use in early adulthood: 
a cohort study of an urban, minority sample in the U.S. Child Abuse 
Negl. 2013;37:917–25.

	 28.	 Petruccelli K, Davis J, Berman T. Adverse childhood experiences and 
associated health outcomes: a systematic review and meta-analysis. 
Child Abuse Negl. 2019;97: 104127.

	 29.	 Schüssler-Fiorenza Rose SM, Xie D, Stineman M. Adverse childhood 
experiences and disability in US adults. PM&R. 2014;6:670–80.

	 30.	 Vederhus J-K, Timko C, Haugland SH. Adverse childhood experiences 
and impact on quality of life in adulthood: development and validation 
of a short difficult childhood questionnaire in a large population-based 
health survey. Qual Life Res Int J Qual Life Asp Treat Care Rehabil. 
2021;30:1769–78.

	 31.	 Juster R-P, McEwen BS, Lupien SJ. Allostatic load biomarkers of chronic 
stress and impact on health and cognition. Neurosci Biobehav Rev. 
2010;35:2–16.

	 32.	 McEwen BS. Stress, adaptation, and disease. Allostasis and allostatic 
load. Ann N Y Acad Sci. 1998;840:33–44.

	 33.	 Bussières A, Hartvigsen J, Ferreira ML, Ferreira PH, Hancock MJ, Stone 
LS, et al. Adverse childhood experience and adult persistent pain and 
disability: protocol for a systematic review and meta-analysis. Syst Rev. 
2020;9:215.

	 34.	 Salonsalmi A, Pietiläinen O, Lahelma E, Rahkonen O, Lallukka T. 
Contributions of childhood adversities to chronic pain among mid-life 
employees. Scand J Public Health. 2021; 1403494820981509.

	 35.	 Nelson S, Simons LE, Logan D. The incidence of adverse childhood 
experiences (ACEs) and their association with pain-related and 
psychosocial impairment in youth with chronic pain. Clin J Pain. 
2018;34:402–8.

	 36.	 Adams J, Peng W, Cramer H, Sundberg T, Moore C, Amorin-Woods 
L, et al. The prevalence, patterns, and predictors of chiropractic use 
among US adults: results from the 2012 national health interview 
survey. Spine. 2017;42:1810.

	 37.	 Beliveau PJH, Wong JJ, Sutton DA, Simon NB, Bussières AE, Mior SA, 
et al. The chiropractic profession: a scoping review of utilization rates, 
reasons for seeking care, patient profiles, and care provided. Chiropr 
Man Ther. 2017;25:35.

	 38.	 Marcoux TB. Adverse childhood experiences and trauma informed 
care: treating the whole patient with a more complete osteopathic 
approach. J Osteopath Med. 2021;121:763–9.

	 39.	 Raja S, Hasnain M, Hoersch M, Gove-Yin S, Rajagopalan C. Trauma 
informed care in medicine: current knowledge and future research 
directions. Fam Community Health. 2015;38:216–26.

	 40.	 Hansen KA, Walsh EG, Price C. A call to action: adoption of trauma 
informed care in complementary and integrative health services. J 
Altern Complement Med. 2021;27:103–7.

	 41.	 Purkey E, Patel R, Phillips S. Trauma-informed care: better care for 
everyone. Can Fam Physician. 2018;64:170–2.

	 42.	 Ranjbar N, Erb M. Adverse childhood experiences and trauma-
informed care in rehabilitation clinical practice. Arch Rehabil Res Clin 
Transl. 2019;1: 100003.

	 43.	 Piotrowski CC. Chapter 15—ACEs and trauma-informed care. In: 
Asmundson GJG, Afifi TO, editors. Adverse childhood experiences. 
Academic Press; 2020. p. 307–28.

	 44.	 Hopper EK, Bassuk EL, Olivet J. Shelter from the storm: trauma-
informed care in homelessness services settings. Open Health Serv 
Policy J. 2010;3.

	 45.	 SAMHSA Trauma and Justice Strategic Initiative. SAMHSA’s concept of 
trauma and guidance for a trauma-informed approach. 2014; PP. 1–27.

	 46.	 Morrissey JP, Jackson EW, Ellis AR, Amaro H, Brown VB, Najavits LM. 
Twelve-month outcomes of trauma-informed interventions for 
women with co-occurring disorders. Psychiatr Serv. 2005;56:1213–22.

	 47.	 Reeves E. A synthesis of the literature on trauma-informed care. 
Issues Ment Health Nurs. 2015;36:698–709.

	 48.	 Raja S, Hoersch M, Rajagopalan CF, Chang P. Treating patients with 
traumatic life experiences: providing trauma-informed care. J Am 
Dent Assoc. 2014;145:238–45.

	 49.	 Buettel A, Abram M. Implementing trauma-informed care. American 
Nurse. 2022. https://​www.​myame​rican​nurse.​com/​imple​menti​ng-​
trauma-​infor​med-​care/. Accessed 26 Oct 2022.

	 50.	 Sherfinski HT, Condit PE, Al-Kharusy SSW, Moreno MA. Adverse 
childhood experiences: perceptions, practices, and possibilities. 
2019;120:10.

	 51.	 Stork BR, Akselberg NJ, Qin Y, Miller DC. Adverse childhood experi-
ences (ACEs) and community physicians: what we’ve learned. Perm J. 
2020;24:19.099.

	 52.	 Weissman AM, Jogerst GJ, Dawson JD. Community characteristics asso-
ciated with child abuse in Iowa. Child Abuse Negl. 2003;27:1145–59.

	 53.	 Merrick MT, Ports KA, Ford DC, Afifi TO, Gershoff ET, Grogan-Kaylor A. 
Unpacking the impact of adverse childhood experiences on adult men-
tal health. Child Abuse Negl. 2017;69:10–9.

	 54.	 Halsey S, Armstrong A. Trauma informed care: Paving the way to better 
patient outcomes. Dr Nurs Pract Proj. 2020.

	 55.	 Guest H. A concept analysis of trauma-informed care. Nurs Forum 
(Auckl). 2021;56:1000–7.

	 56.	 Goncalves G, Le Scanff C, Leboeuf-Yde C. Primary prevention in chiro-
practic practice: a systematic review. Chiropr Man Ther. 2017;25:9.

	 57.	 McClelland G. The American Chiropractic Association and primary care. 
J Chiropr Med. 2002;1:180–3.

	 58.	 Brown R. Chiropractic as part of the solution to the world crisis in spine-
related disability. J Chiropr Humanit. 2018;25:6–9.

	 59.	 Maiers M, Agaoglu M, Brown R, Cassirer C, DaSilva K, Lystad RP, et al. Chi-
ropractic in Global Health and wellbeing: a white paper describing the 
public health agenda of the World Federation of Chiropractic. Chiropr 
Man Ther. 2018;26:26.

	 60.	 Hamberger LK, Barry C, Franco Z. Implementing trauma-informed care 
in primary medical settings: evidence-based rationale and approaches. 
J Aggress Maltreatment Trauma. 2019;28:425–44.

	 61.	 Geary-Souza MK, Sierra-Diez N, Vincent R, Pizzi S. Comprehensive imple-
mentation of trauma informed care in medical settings: A preliminary 
framework (phase one). 2022.

	 62.	 Burns CJ, Borah L, Terrell SM, James LN, Erkkinen E, Owens L. Trauma-
informed care curricula for the health professions: a scoping review of 
best practices for design, implementation, and evaluation. Acad Med. 
2023;98:401–9.

	 63.	 Kerig P. Trauma-informed assessment and intervention. The National 
Child Traumatic Stress Network; 2013.

	 64.	 Gundacker C, Barry C, Laurent E, Sieracki R. A scoping review of 
trauma-informed curricula for primary care providers. Fam Med. 
2021;53:843–56.

	 65.	 McNaughton KM, Isobel S, Phelan L, Quilty E. Trauma-informed train-
ing and education for professionals in Australia: a scoping review. J 
Ment Health Train Educ Pract. 2022;17:550–61.

	 66.	 Mestsaninova O. Trauma-informed care – Scoping review. fi=Ylempi 
AMK-opinnäytetyö|sv=Högre YH-examensarbete|en=Master’s thesis|. 
2022.

https://www.myamericannurse.com/implementing-trauma-informed-care/
https://www.myamericannurse.com/implementing-trauma-informed-care/


Page 15 of 16Baca and Salsbury ﻿Chiropractic & Manual Therapies           (2023) 31:30 	

	 67.	 Bateson K, McManus M, Johnson G. Understanding the use, and 
misuse, of Adverse Childhood Experiences (ACEs) in trauma-informed 
policing. Police J. 2020;93:131–45.

	 68.	 Ford K, Hughes K, Hardcastle K, Di Lemma LCG, Davies AR, Edwards S, 
et al. The evidence base for routine enquiry into adverse childhood 
experiences: a scoping review. Child Abuse Negl. 2019;91:131–46.

	 69.	 Menschner C, Maul A. Key ingredients for successful trauma-
informed care implementation.

	 70.	 Machtinger EL, Davis KB, Kimberg LS, Khanna N, Cuca YP, Dawson-
Rose C, et al. From treatment to healing: Inquiry and response to 
recent and past trauma in adult health care. Womens Health Issues. 
2019;29:97–102.

	 71.	 Finkelhor D. Early and long-term effects of child sexual abuse: an 
update. Prof Psychol Res Pract. 1990;21:325–30.

	 72.	 CDC. Help youth at risk for ACEs |Violence prevention|Injury 
center|CDC. 2022. https://​www.​cdc.​gov/​viole​ncepr​event​ion/​aces/​
help-​youth-​at-​risk.​html. Accessed 18 Jul 2022.

	 73.	 World Health Organization. Devastatingly pervasive: 1 in 3 women 
globally experience violence. https://​www.​who.​int/​news/​item/​09-​
03-​2021-​devas​tatin​gly-​perva​sive-1-​in-3-​women-​globa​lly-​exper​ience-​
viole​nce. Accessed 9 Nov 2022.

	 74.	 Lemay R, Ghazal H. Resilience and positive psychology: finding hope. 
Child Fam. 2001;5:10–21.

	 75.	 Luthar SS, Lyman EL, Crossman EJ. Resilience and positive psychol-
ogy. In: Lewis M, Rudolph KD, editors. Handbook of developmental 
psychopathology. Boston, MA: Springer; 2014. p. 125–40.

	 76.	 Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards 
V, et al. REPRINT OF: relationship of childhood abuse and house-
hold dysfunction to many of the leading causes of death in adults: 
the adverse childhood experiences (ACE) study. Am J Prev Med. 
2019;56:774–86.

	 77.	 McEwen BS, Stellar E. Stress and the individual. Mechanisms leading 
to disease. Arch Intern Med. 1993;153:2093–101.

	 78.	 Sterling P, Eyer J. Allostasis: A new paradigm to explain arousal 
pathology. In: Handbook of life stress, cognition and health. Oxford: 
Wiley; 1988. p. 629–49.

	 79.	 Baumeister D, Akhtar R, Ciufolini S, C M Pariante, Mondelli V. Child-
hood trauma and adulthood inflammation: a meta-analysis of 
peripheral C-reactive protein, interleukin-6 and tumour necrosis 
factor-α. Mol Psychiatry. 2016;21:642–9.

	 80.	 Olivieri P, Solitar B, Dubois M. Childhood risk factors for developing 
fibromyalgia. Open Access Rheumatol Res Rev. 2012;4:109–14.

	 81.	 Sonagra M, Jones J, McGill M, Gmuca S. Exploring the intersection 
of adverse childhood experiences, pediatric chronic pain, and rheu-
matic disease. Pediatr Rheumatol Online J. 2022;20:14.

	 82.	 Watters ER, Martin G. Health outcomes following childhood maltreat-
ment: an examination of the biopsychosocial model. J Aging Health. 
2021;33:596–606.

	 83.	 Briggs EC, Amaya-Jackson L, Putnam KT, Putnam FW. All adverse 
childhood experiences are not equal: the contribution of synergy to 
adverse childhood experience scores. Am Psychol. 2021;76:243–52.

	 84.	 Tyra AT, Cook TE, Young DA, Hurley PE, Oosterhoff BJ, John-Hender-
son NA, et al. Adverse childhood experiences, sex, and cardiovascular 
habituation to repeated stress. Biol Psychol. 2021;165: 108175.

	 85.	 Winzeler K, Voellmin A, Hug E, Kirmse U, Helmig S, Princip M, et al. 
Adverse childhood experiences and autonomic regulation in 
response to acute stress: the role of the sympathetic and parasympa-
thetic nervous systems. Anxiety Stress Coping. 2016;30:1–23.

	 86.	 Campbell JA, Mosley-Johnson E, Garacci E, Walker RJ, Egede LE. The 
co-occurrence of diabetes and adverse childhood experiences and 
its impact on mortality in US adults. J Affect Disord. 2019;249:20–5.

	 87.	 Chu WW, Chu N-F. Adverse childhood experiences and development 
of obesity and diabetes in adulthood - a mini review. Obes Res Clin 
Pract. 2021;15:101–5.

	 88.	 Huang H, Yan P, Shan Z, Chen S, Li M, Luo C, et al. Adverse childhood 
experiences and risk of type 2 diabetes: a systematic review and meta-
analysis. Metabolism. 2015;64:1408–18.

	 89.	 Huffhines L, Noser A, Patton SR. The link between adverse childhood 
experiences and diabetes. Curr Diab Rep. 2016;16:54.

	 90.	 Schreier HMC, Jones EJ, Nayman S, Smyth JM. Associations between 
adverse childhood family environments and blood pressure differ 
between men and women. PLoS ONE. 2019;14: e0225544.

	 91.	 Jimenez V, Sanchez N, Clark ELM, Miller RL, Casamassima M, Verros M, 
et al. Associations of adverse childhood experiences with stress physiol-
ogy and insulin resistance in adolescents at risk for adult obesity. Dev 
Psychobiol. 2021;63: e22127.

	 92.	 Bick J, Naumova O, Hunter S, Barbot B, Lee M, Luthar SS, et al. Childhood 
adversity and DNA methylation of genes involved in the hypothala-
mus–pituitary–adrenal axis and immune system: whole-genome and 
candidate-gene associations. Dev Psychopathol. 2012;24:1417–25.

	 93.	 Dube SR, Fairweather D, Pearson WS, Felitti VJ, Anda RF, Croft JB. Cumu-
lative childhood stress and autoimmune diseases in adults. Psychosom 
Med. 2009;71:243–50.

	 94.	 Sonu S, Post S, Feinglass J. Adverse childhood experiences and 
the onset of chronic disease in young adulthood. Prev Med. 
2019;123:163–70.

	 95.	 Dong M, Anda RF, Felitti VJ, Dube SR, Williamson DF, Thompson TJ, et al. 
The interrelatedness of multiple forms of childhood abuse, neglect, and 
household dysfunction. Child Abuse Negl. 2004;28:771–84.

	 96.	 Flores-Torres MH, Comerford E, Signorello L, Grodstein F, Lopez-Ridaura 
R, de Castro F, et al. Impact of adverse childhood experiences on car-
diovascular disease risk factors in adulthood among Mexican women. 
Child Abuse Negl. 2020;99: 104175.

	 97.	 Leitch L. Action steps using ACEs and trauma-informed care: a resil-
ience model. Health Justice. 2017;5:5.

	 98.	 Franz CE, Spoon K, Thompson W, Hauger RL, Hellhammer DH, Jacobson 
KC, et al. Adult cognitive ability and socioeconomic status as mediators 
of the effects of childhood disadvantage on salivary cortisol in aging 
adults. Psychoneuroendocrinology. 2013;38:2127–39.

	 99.	 Anda RF, Porter LE, Brown DW. Inside the adverse childhood experi-
ence score: strengths, limitations, and misapplications. Am J Prev Med. 
2020;59:293–5.

	100.	 Comas-Díaz L, Hall GN, Neville HA. Racial trauma: theory, research, and 
healing: Introduction to the special issue. Am Psychol. 2019;74:1.

	101.	 Sotero M. A conceptual model of historical trauma: Implications for 
public health practice and research. 2006.

	102.	 Bryant-Davis T. The cultural context of trauma recovery: considering the 
posttraumatic stress disorder practice guideline and intersectionality. 
Psychotherapy. 2019;56:400–8.

	103.	 Chartier MJ, Walker JR, Naimark B. Separate and cumulative effects of 
adverse childhood experiences in predicting adult health and health 
care utilization. Child Abuse Negl. 2010;34:454–64.

	104.	 Chen H, Fan Q, Nicholas S, Maitland E. The long arm of childhood: the 
prolonged influence of adverse childhood experiences on depres-
sion during middle and old age in China. J Health Psychol. 2021; 
13591053211037728.

	105.	 Fowler C, Homandberg L, Steele C, Bolt MA, Tintle N, Van De Griend 
K, et al. Adult correlates of adverse childhood experiences in Ukraine. 
Child Abuse Negl. 2020;107: 104617.

	106.	 Kuhar M, Zager KG. Associations of adverse and positive childhood 
experiences with adult physical and mental health and risk behaviours 
in Slovenia. Eur J Psychotraumatol. 2021;12:1924953.

	107.	 Ward K, Ryan-Ibarra S, Smith M, Sanchez-Vaznaugh EV. Adverse child-
hood experiences and cognitive disability in the 2019 United States 
behavioral risk factor surveillance system. Prev Med Rep. 2022;27: 
101826.

	108.	 McGinnis JM, Foege WH. Actual causes of death in the United States. 
JAMA. 1993;270:2207–12.

	109.	 Saariaho AS, Saariaho TH, Mattila AK, Ohtonen P, Joukamaa MI, Karukivi 
M. Alexithymia and depression in the recovery of chronic pain patients: 
a follow-up study. Nord J Psychiatry. 2017;71:262–9.

	110.	 Anto M, Jaffee S, Tietjen G, Mendizabal A, Szperka C. Adverse childhood 
experiences and frequent headache by adolescent self-report. Pediatr 
Neurol. 2021;121:51–5.

	111.	 Häuser W, Jones G. Psychological therapies for chronic widespread pain 
and fibromyalgia syndrome. Best Pract Res Clin Rheumatol. 2019;33: 
101416.

https://www.cdc.gov/violenceprevention/aces/help-youth-at-risk.html
https://www.cdc.gov/violenceprevention/aces/help-youth-at-risk.html
https://www.who.int/news/item/09-03-2021-devastatingly-pervasive-1-in-3-women-globally-experience-violence
https://www.who.int/news/item/09-03-2021-devastatingly-pervasive-1-in-3-women-globally-experience-violence
https://www.who.int/news/item/09-03-2021-devastatingly-pervasive-1-in-3-women-globally-experience-violence


Page 16 of 16Baca and Salsbury ﻿Chiropractic & Manual Therapies           (2023) 31:30 

	112.	 Karlsson B, Burell G, Anderberg U-M, Svärdsudd K. Cognitive behaviour 
therapy in women with fibromyalgia: a randomized clinical trial. Scand J 
Pain. 2015;9:11–21.

	113.	 Coulter ID, Hurwitz EL, Adams AH, Genovese BJ, Hays R, Shekelle PG. 
Patients using chiropractors in North America: who are they, and why 
are they in chiropractic care? Spine. 2002;27:291–7.

	114.	 Hepp J, Schmitz SE, Urbild J, Zauner K, Niedtfeld I. Childhood mal-
treatment is associated with distrust and negatively biased emotion 
processing. Borderline Personal Disord Emot Dysregulation. 2021;8:5.

	115.	 Mirman A, Bick AS, Kalla C, Canetti L, Segman R, Dan R, et al. The imprint 
of childhood adversity on emotional processing in high functioning 
young adults. Hum Brain Mapp. 2021;42:615–25.

	116.	 Campbell TL. Screening for adverse childhood experiences (ACEs) in 
primary care: a cautionary note. JAMA. 2020;323:2379–80.

	117.	 Triggers: what they are, how they form, and what to do. Psych Central. 
2022. https://​psych​centr​al.​com/​lib/​what-​is-a-​trigg​er. Accessed 9 Sep 
2022.

	118.	 “Triggered”: psychologists & trauma experts explain what it actually 
means. mindbodygreen. 2021. https://​www.​mindb​odygr​een.​com/​artic​
les/​what-​it-​means-​to-​be-​trigg​ered. Accessed 9 Sep 2022.

	119.	 What does it mean to be triggered? Verywell Mind. https://​www.​veryw​
ellmi​nd.​com/​what-​does-​it-​mean-​to-​be-​trigg​ered-​41754​32. Accessed 9 
Sep 2022.

	120.	 What being “triggered” really means. Healthline. 2019. https://​www.​
healt​hline.​com/​health/​trigg​ered. Accessed 9 Sep 2022.

	121.	 Weltgesundheitsorganisation, editor. WHO guidelines on basic training 
and safety in chiropractic. Geneva: World Health Organization; 2005.

	122.	 Alexander-Passe N. Investigating post traumatic stress disorder (PTSD) 
triggered by the experience of dyslexia in mainstream school educa-
tion? J Psychol Psychother. 2015;05.

	123.	 Green BL, Saunders PA, Power E, Dass-Brailsford P, Schelbert KB, Giller E, 
et al. Trauma-informed medical care: a CME communication training for 
primary care providers. Fam Med. 2015;47:7–14.

	124.	 Broughton L. The Effect of Trauma-Informed Care Training on the 
Knowledge and Awareness of Medical Professionals at Kentucky Chil-
dren’s Hospital. DNP Proj. 2017.

	125.	 Green BL, Saunders PA, Power E, Dass-Brailsford P, Schelbert KB, Giller E, 
et al. Trauma-informed medical care: patient response to a primary care 
provider communication training. J Loss Trauma. 2016;21:147–59.

	126.	 Elisseou S, Puranam S, Nandi M. A novel, trauma-informed physical 
examination curriculum for first-year medical students. MedEdPORTAL. 
2019;15:10799.

	127.	 King S, Chen KLD, Chokshi B. Becoming trauma informed: validating a 
tool to assess health professional’s knowledge, attitude, and practice. 
Pediatr Qual Saf. 2019;4:e215.

	128.	 Gum AM, Goldsworthy M, Guerra L, Salloum A, Grau M, Gottstein S, 
et al. Trauma-informed patient and public-engaged research: develop-
ment and evaluation of an online training programme. Health Expect. 
2023;26:388–98.

	129.	 Hoysted C, Babl FE, Kassam-Adams N, Landolt MA, Jobson L, Van Der 
Westhuizen C, et al. Knowledge and training in paediatric medical 
traumatic stress and trauma-informed care among emergency medical 
professionals in low- and middle-income countries. Eur J Psychotrau-
matol. 2018;9:1468703.

	130.	 Bell LB. Developing and implementing trauma informed care principles: 
a pilot project. 2019.

	131.	 Fiske E, Reed Ashcraft K, Hege A, Harmon K. An interprofessional course 
on trauma-informed care. Nurse Educ. 2021;46:E50.

	132.	 Baker CN, Brown SM, Wilcox PD, Overstreet S, Arora P. Development and 
psychometric evaluation of the Attitudes Related to Trauma-Informed 
Care (ARTIC) scale. School Ment Health. 2016;8:61–76.

	133.	 Engert V, Grant JA, Strauss B. Psychosocial factors in disease and 
treatment—a call for the biopsychosocial model. JAMA Psychiat. 
2020;77:996–7.

	134.	 Gliedt JA, Schneider MJ, Evans MW, King J, Eubanks JE. The biopsycho-
social model and chiropractic: a commentary with recommendations 
for the chiropractic profession. Chiropr Man Ther. 2017;25:16.

	135.	 Lovell RC, Greenfield D, Johnson G, Eljiz K, Amanatidis S. Optimising 
outcomes for complex trauma survivors: assessing the motivators, bar-
riers and enablers for implementing trauma informed practice within a 
multidisciplinary health setting. BMC Health Serv Res. 2022;22:434.

	136.	 Tran N, Callaway L, Shen S, Biswas T, Scott JG, Boyle F, et al. Screening 
for adverse childhood experiences in antenatal care settings: a scoping 
review. Aust N Z J Obstet Gynaecol. 2022;62:626–34.

	137.	 Lisi AJ, Salsbury SA, Hawk C, Vining RD, Wallace RB, Branson R, et al. 
Chiropractic integrated care pathway for low back pain in veterans: 
results of a delphi consensus process. J Manipulative Physiol Ther. 
2018;41:137–48.

	138.	 Wearn A, Clouder L, Barradell S, Neve H. A qualitative research synthesis 
exploring professional touch in healthcare practice using the threshold 
concept framework. Adv Health Sci Educ Theory Pract. 2020;25:731–54.

	139.	 Davin L, Thistlethwaite J, Bartle E, Russell K. Touch in health professional 
practice: a review. Clin Teach. 2019;16:559–64.

	140.	 Sherriff B, Clark C, Killingback C, Newell D. Musculoskeletal practitioners’ 
perceptions of contextual factors that may influence chronic low back 
pain outcomes: a modified Delphi study. Chiropr Man Ther. 2023;31:12.

	141.	 Dube SR, Anda RF, Felitti VJ, Chapman DP, Williamson DF, Giles WH. 
Childhood abuse, household dysfunction, and the risk of attempted 
suicide throughout the life spanfindings from the adverse childhood 
experiences study. JAMA. 2001;286:3089–96.

	142.	 Dube SR. Continuing conversations about adverse childhood experi-
ences (ACEs) screening: a public health perspective. Child Abuse Negl. 
2018;85:180–4.

	143.	 Rariden C, SmithBattle L, Yoo JH, Cibulka N, Loman D. Screening for 
adverse childhood experiences: literature review and practice implica-
tions. J Nurse Pract. 2021;17:98–104.

	144.	 DiGangi MJ, Negriff S. The implementation of screening for 
adverse childhood experiences in pediatric primary care. J Pediatr. 
2020;222:174-179.e2.

	145.	 Barry C, Gundacker C. ACE: “What happened to you” screening for 
adverse childhood experiences or trauma-informed care. Prim Care Clin 
Off Pract. 2023;50:71–82.

	146.	 Shearer HM, Bhandari M. Ontario chiropractors’ knowledge, attitudes, 
and beliefs about intimate partner violence among their patients: a 
cross-sectional survey. J Manipulative Physiol Ther. 2008;31:424–33.

	147.	 Ryan AT, Too LS, Bismark MM. Complaints about chiropractors, osteo-
paths, and physiotherapists: a retrospective cohort study of health, 
performance, and conduct concerns. Chiropr Man Ther. 2018;26:12.

	148.	 Foreman SM, Stahl MJ. Chiropractors disciplined by a state chiropractic 
board and a comparison with disciplined medical physicians. J Manipu-
lative Physiol Ther. 2004;27:472–7.

	149.	 Cupler ZA, Daniels CJ, Anderson DR, Anderson MT, Napuli JG, Tritt ME. 
Suicide prevention, public health, and the chiropractic profession: a call 
to action. Chiropr Man Ther. 2021;29:14.

	150.	 Moore KM, Amorin-Woods D, Amorin-Woods LG, Vindigni D, Haworth 
NG. A cross-sectional study of Australian chiropractors’ and students’ 
readiness to identify and support patients experiencing intimate part-
ner violence. J Chiropr Educ. 2023;37:71–81.

	151.	 Edwards VJ. Bias assessment for child abuse survey: factors affecting 
probability of response to a survey about childhood abuse. Child Abuse 
Negl. 2001;25:307–12.

	152.	 McEwen CA, Gregerson SF. A critical assessment of the adverse child-
hood experiences study at 20 years. Am J Prev Med. 2019;56:790–4.

	153.	 Lipsky M. Street-level bureaucracy: dilemmas of the individual in public 
services, vol. 10. New York: Russell Sage Foundation; 1980. p. 116–116.

	154.	 Association of Chiropractic Colleges. Association of chiropractic 
colleges educational conference and research agenda conference 
2023: Leadership in education. In: Adverse childhood experiences and 
trauma informed care: A review for chiropractors. New Orleans, LA: 
Journal of Chiropractic Education; 2023. p. 50–70.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://psychcentral.com/lib/what-is-a-trigger
https://www.mindbodygreen.com/articles/what-it-means-to-be-triggered
https://www.mindbodygreen.com/articles/what-it-means-to-be-triggered
https://www.verywellmind.com/what-does-it-mean-to-be-triggered-4175432
https://www.verywellmind.com/what-does-it-mean-to-be-triggered-4175432
https://www.healthline.com/health/triggered
https://www.healthline.com/health/triggered

	Adverse childhood experiences and trauma informed care for chiropractors: a call to awareness and action
	Abstract 
	Background 
	Discussion 
	Conclusion 

	Background
	Trauma informed care
	The 4R’s model
	REALIZE the prevalence and physiological effects of trauma
	RECOGNIZE signs of trauma and triggered persons
	RESPOND with training, trauma informed care, screening, and referrals
	RESIST RE-TRAUMATIZATION by putting patient concerns first
	Chiropractic TIC in Practice: Vignettes

	Discussion
	Limitations
	Conclusion
	Appendix A
	Appendix B
	Acknowledgements
	References


