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Abstract

Introduction Adverse Childhood Experiences (ACEs) are traumatic events that occur before 18 years. ACEs, associated
with increased health-risk behaviors and chronic health disorders, disproportionately impact people from marginalized
communities. Evidence shows that toxic stress from ACEs and adverse social determinants of health can be prevented and
treated with trauma-informed care (TIC). The purpose of this educational program was to train a maternal and child health
workforce to bring evidence-based trauma-informed care to all impacted people.

Methods Participants were professionals recruited from Federally Qualified Health Centers, community behavioral health
organizations, educational institutions, and agencies serving low-income children and families. 100 unique participants
representing 3 counties and 54 agencies joined sessions. Twelve virtual educational sessions were convened over 6 months
using the Project ECHO® model via Zoom technology. Sessions consisted of didactic lectures and case-based discussions.
Results After completion of the series, participants reported high satisfaction and increased knowledge and confidence in
using TIC best practice skills. After participation, a significant number of participants voluntarily completed an additional
online training about the specific TIC best practices that had been taught in the ECHO. Participants rated the opportunity
for interprofessional collaboration and peer support for vicarious trauma as program strengths.

Discussion This project demonstrated feasibility and effectiveness in delivery of a curriculum on trauma-informed care
to cross-sector, multi-agency maternal and child health workforce professionals using the Project ECHO® model. Robust
interprofessional collaboration and participants’ request for more sessions demonstrate the potential for this model to effect
change at a local systems level.

Keywords Adverse Childhood Experiences (ACEs) - Project ECHO® - Trauma-informed care - Maternal and child health -
Workforce development

Significance

What is already known Adverse Childhood Experiences
(ACEs) are associated with unfavorable mental and physi-
cal health outcomes. Trauma-informed care (TIC) leads to
human and economic cost savings, but the maternal and
child health (MCH) workforce lacks adequate definitions
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of and training in TIC best practices. The Project ECHO®
(Extension for Community Healthcare Outcomes) model is
known to effectively increase participant skills.

What this project adds Twelve virtual Project ECHO®
educational sessions delivered to MCH professionals from
different sectors and agencies was associated with high par-
ticipant satisfaction and increased self-reported participant
knowledge and confidence in using evidence-based TIC best
practices.
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Introduction

Adverse Childhood Experiences (ACEs) are stressful
events that occur in childhood. When first described in
the Centers for Disease Control and Prevention (CDC) and
Kaiser Permanente Adverse Childhood Experiences Study
in 1998, 10 specific ACEs were described: physical, emo-
tional, and sexual abuse; physical and emotional neglect;
household challenges caused by a household member who
experienced mental illness, used substances, experienced
intimate partner violence, was absent due to divorce or
separation, or was incarcerated (Centers for Disease Con-
trol & Prevention, 2019a; Felitti et al., 1998). Exposure
to ACEs has been associated with poor health outcomes,
increased behavior risks, and decreased educational and
economic outcomes. Adults who have experienced 4 or
more ACEs have 1.5 times incidence of cardiac disease, 5
times risk of depression, and 10 times risk of substance-
dependence than a person with no ACEs (Bhusan et al.,
2020). Children exposed to ACEs have increased behav-
ioral, learning, and attentional difficulties (Jones et al.,
2020). People in marginalized communities are more
likely to experience elevated ACEs. Social determinants
of health (SDoH), such as poverty, systemic racial injus-
tice, and discrimination, exacerbate the negative impact
of ACEs on health. Sixty percent of US adults report > 1
lifetime ACE and 15.6% report >4 ACEs (Merrick et al.,
2018). ACEs cost an estimated $748 billion annually in
North America in direct healthcare costs and disability-
adjusted life-years (Bellis et al., 2019).

Trauma-informed care (TIC) describes efforts to pre-
vent and respond to traumatic events, including ACEs.
The definition of TIC has been historically inconsistent,
fragmented and non-standardized across systems of care
(Bargeman et al., 2020). Routine screening for ACEs has
been controversial because the next steps to take when
individuals have been exposed have been unclear (Allen
& Abresch, 2018). Originally viewed from the perspective
of life course theory (Lu, 2014), the conceptualization of
TIC has evolved to also include guidance for direct clinical
response. Recent discussions of TIC embrace the upstream
systems changes known to promote health equity, while
simultaneously acknowledging the need for direct inter-
vention when stressed individuals and families are identi-
fied (Forkey et al., 2021).

This paper evaluates an ACEs training program
designed to increase knowledge and skills of a diverse
sample of community-based primary care clinicians
(PCCs), professionals from maternal and child health
(MCH), and representatives of community agencies who
serve children and families with public health insurance.
To ground the training in a conceptual framework, we
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used the TIC definition of the California Office of the Sur-
geon General and the Department of Healthcare Services
ACEs Aware Initiative: “care that includes awareness of
the prevalence of trauma and adversity (including early
adversity) and understanding of the impacts of trauma on
physical, emotional, and mental health. Its principles help
support a strengths-based and nonjudgmental approach to
toxic stress risk assessment and intervention, and to pre-
vent inadvertent re-traumatization of patients and vicari-
ous traumatization of service providers.” We adapted the
primary, secondary, and tertiary prevention best-practice
strategies for TIC from the ACEs Aware Initiative (Bhu-
san et al., 2020). The CDC recommends implementing
programs in the community and schools to prevent vio-
lence, treat stress, and provide social and economic sup-
ports (Centers for Disease Control & Prevention, 2019b).
The ACEs Aware Initiative builds upon a population-based
approach by adding specific evidence-based best practice
recommendations for screening and responding to ACEs
in direct patient care.

Barriers to implementation of TIC have been identi-
fied across care sectors. Patient privacy laws and silos of
care inhibit interprofessional communication and referrals
between MCH care providers. Medical education training
programs have not prepared PCCs to deliver TIC and man-
age complex behavioral health problems in their clinics
(Dichter et al., 2018; Horowitz & Cousins, 2006; Horwitz
et al., 2015). Behavioral Health providers report a similar
lack of time and training as barriers to providing TIC (Sharif
et al., 2021).

Continuing education workshops increase capacity of
community providers to provide responsive TIC (Palfrey
et al., 2019). PCCs who receive continuing medical educa-
tion (CME) have been found to screen more frequently for
behavioral health issues than those who have not received
training (Green et al., 2019). Providing professional develop-
ment activities about TIC strategies to educators in nursing
and criminal justice led to significant increases in treatment
knowledge and self-perceived ability to support students
impacted by trauma (Doughty, 2020). Child welfare work-
ers reported increased skills in identification and linkage
to services after TIC trainings (Kerns et al., 2016). The
Johnson City Tennessee System of Care has been bringing
participants across sectors of education, law enforcement,
judicial, and behavioral health to bimonthly meetings about
TIC since 2016. These meetings have raised familiarity with
and created systems of TIC amongst participants. Challenges
to this work include the logistics of scheduling and prepar-
ing for meetings and communication within the participant
group (Clements et al., 2020).

Project ECHO® (Extension for Community Healthcare
Outcomes) is a model that simplifies coordination of train-
ing meetings between geographically and organizationally
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discrete participants. The Project ECHO® teleconsultation
model effectively promotes best practice care among par-
ticipants (Arora et al., 2011; Hostutler et al., 2020). Project
ECHO® dramatically improves both capacity and access to
specialty care for rural and underserved populations (Naka-
mura et al., 2019). As participants gain independence and
their skills and self-efficacy grow in a community ECHO
program, participant career satisfaction has been shown to
improve (Arora et al., 2017). To our knowledge, the efficacy
of using a Project ECHO® series to educate a diverse MCH
workforce about ACEs and TIC with participants from a
wide range of care sectors has not been evaluated.

Methods
Participants

Participants were recruited from a known network of inter-
professional MCH colleagues in three local counties. To
encourage participation, formal procedures were followed
to establish CME and CE credit for participants. All research
was conducted in accord with prevailing ethical principles.
This project did not meet the definition of human subjects
research by the Stanford Institutional Review Board because
they determined it an educational program, and therefore
consent for participation and surveys was not required.

Procedures

Our team, consisting of pediatric developmental and behav-
ioral pediatric clinicians and adult education specialists,
utilized the Project ECHO® model to deliver 12 virtual
case-based interactive sessions about TIC to a diverse MCH
workforce from multiple care sectors and organizations in
3 California counties. Using distance learning teleconfer-
encing, the all-teach, all-learn community learned through
discussion of de-identified cases presented by participants.
A website was developed as a communication hub for the
group (https://med.stanford.edu/aces.html).

The ECHO series was convened for 12 bimonthly ses-
sions over 6 months during the COVID-19 pandemic.
Almost all participants joined from their own homes. Each
75-min session consisted of a 15-min didactic session, a
55-min case-based discussion, and a wrap-up. The curricu-
lum for the series was informed by the ACEs Aware Initia-
tive trainings. See Table 1 for curriculum. Leaders facilitated
the group discussion and elicited systemic barriers to TIC.
A common language for TIC was used for all presentations
and communications, and participants were encouraged to
consider solutions from both individual and systems levels.
The last two sessions brought the participants into small

break-out groups by sector and county to discuss specific
barriers and potential solutions within their communities.

Measures

Participant surveys were collected at enrollment (Baseline
Survey), after each session (Post-Session Surveys), and at
the conclusion of the series (Final Survey). Participants
completed Baseline Surveys generated by email, including
demographic information. Post-session surveys were com-
pleted after each session. Each survey included questions
about overall quality of the session. A voluntary Final Sur-
vey was completed electronically by a self-selected subset
of the participants and requested self-reported attainment of
each session’s key learning objective using a 5-point Likert
scale.

All surveys were delivered electronically using Qualtrics.
Data from the Baseline Survey, Post-Session Surveys and
Final survey were exported into the IBM® SPSS® Version
26 software platform for analysis.

Data Analysis

We analyzed results using chi-square for comparing whole-
group proportions of dichotomous variables from Baseline
to Final Surveys, and McNemar’s test and paired-sample
t tests (for dichotomous and continuous variables respec-
tively) to measure changes within paired Baseline and Final
groups.

Results
Participation

A total of 100 unique participants attended the sessions.
Participants represented 54 organizations across 3 coun-
ties. The average number of participants per session was
44 (M=44.2, SD=8.41, range: 31-54). Participants each
attended an average of 5 sessions out of the 12 offered
(M =5.12, SD=3.74, range: 1-12). The participants were
diverse in terms of roles and organizations, and included
PCCs, behavioral health providers, MCH nurses, child wel-
fare workers, educators, community health workers repre-
senting various family resource and support organizations,
and an attorney from a medical-legal partnership. Table 2
describes participants and organizations by county.

Evaluation
After the sessions, participants reported increased knowl-

edge about ACEs and evidence-based TIC. Post-Session
Survey responses indicated high levels of satisfaction with
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Table 2 Participants enrolled in Stanford ACEs Aware ECHO by care sector

Care sector County

County 1 individuals (repre-
sented organizations)

County 2 individuals (repre-
sented organizations)

County 3 individuals
(represented organiza-

tions)

Healthcare provider (e.g. MD, DO, NP, MSN, 9(7) 20 (6) 17 (8)
CNS, RN)

(n=46)
Behavioral health 64) 8(7) 17 (7)
(e.g. LCSW, PhD, PsyD, MFT) (n = 31)
Education 2(2) 8(3) 2(D)
n=12)
Early intervention 2(1) 1(1) -
(n=3)
First 5 2() 1(1)
(n=3)
Family support agency 2(2) 1(1) 1(1)
(n=4)
Legal/justice 1(1) - -—-
n=1) n=24(18) n=34(18) n =34 (18)

Total participants=100
Total organizations= 54

Table 3 Mean participant-rated score on twelve post-session surveys®

Survey question Mean rating score® (standard ~ Range
deviation)
Overall quality of the education offered in 4.78 (0.09) (4.58-4.93)
this session
Session met stated objectives 4.67 (0.14) (4.42-4.88)
Session enhanced my current knowledge base 4.59 (0.18) (4.33-4.81)
Material presented at appropriate level 4.64 (0.13) (4.42-4.81)
Instructor responsive to participants 4.72 (0.15) (4.5-4.94)
Material provided useful information for work 4.65 (0.13) (4.4-4.81)
I am more informed about ACEs and toxic stress, trauma-informed care, and resiliency 4.60 (0.12) (4.4-4.75)
The case presentation and subsequent discussion increased my ability to better manage the care of 4.61 (0.14) (4.44.86)
my patients
Group discussion made a positive impact on my educational experience 4.60 (0.17) (4.4-4.87)
Questions or concerns were addressed effectively and in a timely manner 4.68 (0.14) (4.42-4.88)
Zoom platform conducive to learning 4.59 (0.12) (4.4-4.8)
Effectiveness of didactic speaker 4.69 (0.12) (4.47-4.88)

#Mean number of respondents per survey (M=19.5, SD=6.63, range: 12-29)

b5 point Likert scale 1 = Strongly Disagree, 5 = Strongly Agree

session components and Zoom platform with all Mean Rat-
ing Scores greater than 4.5 (Likert Scale 1 = Strongly Disa-
gree, 5 =Strongly Agree) (Table 3).

Self-reported routine ACE screening within the par-
ticipants’ organizations increased over the course of the
series from 26% (28/106) pre-intervention to 45% (14/31)
post-intervention. This degree of change did not reach sig-
nificance. Self-reported importance of ACE screening in

community care using a 5-point Likert scale remained high
for participants from Baseline (M =4.69) to Final Survey
(M =4.78). A significant number of ECHO participants
completed an additional online California ACEs Aware Ini-
tiative training curriculum during the course of the series
on their own time, reflecting the value of the educational
content to participants: 25% (26/106) pre-intervention and
59% (19/32) post-intervention, Xz(l) =11.47, p=0.001 for
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unpaired proportions. McNemar’s test determined that the
difference between pre-intervention and post-intervention
proportions for paired data about completion of additional
training was also statistically significant (p=0.008).

In the Final Survey, participants were asked to use a
5-point Likert scale to express “how confident are you in
achieving series goals prior to the ECHO and now” for key
learning objectives of the series. Paired 7 test analysis indi-
cated significant change in self-reported confidence across
all learning goals pre- and post-intervention (Table 4).

In order to determine likely changes in participant behav-
ior after the training, the Final Survey asked “How will you
change your clinical care based on this educational series?”
Over 50% of respondents anticipated each of the follow-
ing: increased interprofessional communication to promote
TIC, improvements in clinic communication to promote
care coordination, and changes in treatment approach based
on a positive ACE or social determinants of health screen.
Participants reported lack of time and staffing to screen for
trauma and to provide care coordination as the major barri-
ers to routine trauma screening. Qualitative feedback from
participants suggested that the presence of interprofessional
collaboration during the sessions, identification of systems-
level barriers and solutions to providing TIC within their
communities, and peer support for participants’ vicarious
trauma were the most valued attributes of the program.

Discussion

This ECHO training in ACE screening and TIC effectively
increased participants’ knowledge and confidence to identify
ACE:s and provide evidence-based TIC within their commu-
nities. The virtual workforce development series introduced
curricular content created by the California ACEs Aware
Initiative and was associated with a significant increase in

uptake of an additional key training offered by the ACEs
Aware Initiative to its target MCH workforce.

The curriculum development and delivery processes were
simplified by the use of the Project ECHO® model. The
adaptable model provided a framework upon which to layer
curricular content and promote discussion. Novel features
of this ECHO included its focus on TIC in children and the
enrollment of professionals from different sectors, including
health care, MCH agencies, behavioral health, and commu-
nity agencies that serve young children and families. Group
leaders encouraged participants to consider TIC solutions
at individual, family, and systems levels. The majority of
learners rated the Stanford ACEs Aware ECHO sessions to
be effective from a learning standpoint. After completing the
series, participants across MCH care sectors self-reported
significant increases in confidence to use best-practice skills
in their work. Delivered virtually during the COVID-19 pan-
demic to participants across a wide geographic area, this
project supports the efficacy of the ECHO model in training
a cross-discipline MCH workforce to deliver best practice
TIC in pediatric populations even during a period of intense
stress upon care delivery systems. Importantly, participants
found cross-sector collaboration to be a highlight of the
series. An unexpected outcome of the project was a qualita-
tive theme of feeling supported by peers in participants’ own
experiences of work-related vicarious trauma, supporting the
importance of building a community of practice.

A challenge of running an ECHO is finding committed
partners. Getting busy clinicians and agency representa-
tives to allocate time to attend sessions is difficult. We were
able to overcome this challenge through deep professional
ties within care communities and word of mouth adver-
tising from key partners. Free CME and CEU credits and
strong interest in the curricular topics boosted attendance.
Each participant, however, attended only about half of the
sessions. Future ECHO projects should consider offering

Table 4 Change in participants’ self-reported confidence in achieving series goals prior to participation in ECHO and now

Skill n  Pre-inter- Post- t p value®

vention® interven-

“Prior to tion®

Participa- “Now”

tion”
Define ACEs 31 352 4.65 -5.62 < 0.001#**
Assess a child’s ACEs using a PEARLS Screener 31 3.26 4.39 —-522 < 0.001***
Counsel and teach patients to mitigate toxic stress 31 3.26 4.39 —5.48 < 0.001***
Prevent vicarious trauma for staff 31 290 3.90 —-5.98 < 0.001***
Cultivate self-compassion as a healthcare or educational professional 30 3.53 4.47 —-4.73 < 0.001**%*
Cultivate cultural compassion as a healthcare or educational professional 31 3.42 4.26 —-4.99 < 0.001**%*
Identify key elements of organizational trauma-informed systems of care 31 3.03 3.94 —-533 < 0.001***

5-point Likert scale 1 = not at all confident, 2 = only slightly confident, 3 = somewhat confident, 4 = moderately confident, 5 = very confident
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monetary stipends to allow organizations to provide pro-
tected time for participants to attend.

Limitations

A limitation of the project was that each participant attended
fewer than half of the sessions. Time constraints of partici-
pants may limit ECHO education for MCH professionals.
ECHOs require significant time commitments from the lead
agency and the participants, and unless this time is built into
a participants’ work schedule, an ongoing ECHO may not
be sustainable for its members. The project was executed in
a six month time period. While we met the goals that were
created for the group, we found that building trust and a
common language across disciplines and care sectors took
time. Just as the step-wise curriculum built to discussions
about TIC at the organizational level, the series ended.

A limitation of the analysis was that clinician practice
change outcomes measures were generated by self-report
rather than through chart or billing review. Our data anal-
ysis was hindered by the small number of Final Surveys
collected, representing fewer than a third of participants in
the entire series. We did not conduct a qualitative analysis,
which would have expanded upon the anecdotal support for
opportunities for cross-sector collaboration and peer-support
for participants’ vicarious trauma.

Conclusion

This project not only demonstrated the efficacy of the ECHO
model to deliver a curriculum about evidence-based TIC
to a virtual community of cross-sector, multi-agency MCH
professionals, but also promoted collaboration and real
progress towards creating systems of TIC in communities.
Stanford ACEs Aware participants brought a wide range of
knowledge and experience, allowing the group to discuss
cases from both individual treatment and systems change
perspectives. Communication between participants across
sectors prompted discovery of both barriers and opportuni-
ties to improve TIC in communities. In turn, participants
left the sessions knowing that ACEs can be prevented and
treated, and armed with best-practice clinical tools to be
used when individuals screen positive for ACEs. These
tools mitigate negative effects of trauma for individuals and
families, elevating screening for ACEs from unnecessary
re-traumatization to the first step in identifying and treating
trauma and toxic stress. Future directions would allow this
enriching cross-sector work to continue over time within a
community, with stakeholder families at the table to provide
essential community input.
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