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Previous Commission Action

April/July 2020 - The Commission awarded
S75 million dollars in MHSSA grants to 18 applicants.

June 2021- The Commission approved $95 million in
funding to all other applicants through the Budget
Act of 2021.




The 2021-22 Budget includes $100 million in additional funding for the
MHSSA.

* The Federal American Rescue Plan Act (ARPA) through the
State Fiscal Recovery Fund (SFRF)

* Focus on economically disadvantaged communities

* Fund the remaining 20 counties in establishing an MHSSA
program



» Surveyed the 20 counties to learn about potential challenges in
applying for funds

e Listening Session held with the 20 counties to describe the
funding opportunity and to learn more about challenges

* Ongoing communication with representatives of county
behavioral health departments and schools.



Counties Eligible for Final Round of MHSSA Funding

Alameda Merced
Alpine Mono
Berkeley Napa

Butte Plumas
Colusa San Benito
Del Norte San Joaquin
El Dorado Sierra

Inyo Siskiyou
Kings Stanislaus

Lassen Tri Cities



Procurement Plan

e Submit a draft proposal to MHSOAC for review prior to application
submission deadline. (Optional)

e Program Plan
 Members of the partnership (BH, school district(s), COE, Charter)
e Meeting the Economically Disadvantaged Communities requirement
e Initial program plan
e Program budget
e Agreement to meet all MHSOAC, MHSSA and federal requirements

* Program Development Phase (4 months) - Grantees will fully develop
their program and utilize stimulus funds to hire staff/contractors.

* Program Operations Phase (4 years) - After Program Development, the
counties will have four years to operate their MHSSA program.



Funding Levels

Small Counties — up to $2.5 million
Medium Counties — up to $4 million
Large Counties — up to $6 million

14 Small S35 million
Counties
4 Medium S16 million
Counties

2 Large Counties $12 million



Key Action Dates

ACTION DATE

RFA Release November 1, 2021
Intent to Apply Due November 12, 2021
Draft Applications Due December 6, 2021
Confidential Discussions for Draft Applicants \2/\(/)ezelk of December 13,
Final Application Due January 2022

Intent to Award February 2022

Contract Execution March 2022




Proposed Motion

Authorize the Executive Director to issue the Request
for Application to award federal grants and enter into
contracts with eligible counties.
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Fixing the
Missing Link
in California

Crisis Systems

Scott Zeller, M.D.

Vice-President, Acute Psychiatry, Vituity
Assistant Clinical Professor, University of California, Riverside
Past President, American Association for Emergency Psychiatry

Past Chair, National Coalition on Psychiatric Emergencies




Focus for the past decade has been on community-
based crisis solutions, with a goal of reducing the
numbers of patients going to hospital ERs

* But the number of behavioral health patients coming to hospital

emergency departments has only INCREASED during the past 10 years

» Behavioral emergencies are now 1 In every /7 patients in
hospital ERs nationwide! CA ER stays often average over 30 hours.

* HOSPITALS NO LONGER LOOKING TO EXCLUDE, NOW REALIZE “THESE ARE OUR
PATIENTS TOO” AND ARE WILLING TO ENGAGE WITH QUALITY, TIMELY CARE



Many wonderful community crisis programs have been created with the hopes of reducing ED use for psychiatric patients
— but here’s why these often don’t solve everything, and many emergency psychiatry patients still come to the ED:

1) These programs tend to be set up for mild-to-moderate severity patients
2) They have exclusion algorithms for the more acute patients, which resort to ‘send to the ED’ or ‘call 911"

Common Exclusion Criteria for Community Crisis Centers

Patients who are currently agitated/aggressive or history of violence
Patients with profound symptoms of psychosis/disorganization
Patients with severe suicidal ideation or a serious suicide attempt
Patients with active substance/alcohol intoxication or withdrawal
Patients on involuntary status or with active criminal charges

Patients pronounced comorbid medical issues

Patients with vital signs abnormalities

Patients with serious developmental disabilities/neurologic issues
Patients who have utilized the crisis program too frequently/recidivists
Patients who refuse indicated medications

AN NI NN N Y U N NN

Since many psych patients are still going to be coming to most EDs,
we should begin care there rather than only board to wait for
inpatient. Most psychiatric emergencies can stabilize and be
discharged in less than a day if treatment is started promptly, just as
in all other medical emergencies.




Emergency Departments have long been at the forefront for equity
Impacting racial, ethnic, LGBTQ and other populations, catering to everyone
In need immediately

Federal law* states legally ERs cannot turn anyone away, must evaluate all
people who request help, for presence of emergency medical conditions,
and then attempt to stabilize, without consideration of ability to pay

Federal law* defines psychiatric emergencies as medical emergencies

Suggesting behavioral emergency patients “don’t belong” in ERs and should
be only seen in community stigmatizing, discriminatory, “wrong door”
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Introducing the EmPATH Model




EmPATH

Emergency Psychiatric Assessment Treatment Healing

Research shows that 75% or more of severe psychiatric emergencies can be stabilized within 24 hours

What makes the EmPATH Approach Different?

Designated destination for all medically-cleared patients in crisis prior to determination of disposition
or IP admission; not viewed as an alternative destination but THE destination

Designed and staffed to treat all emergency psychiatric patients — philosophy of “no exclusion”
Immediate patient evaluation and treatment by a psychiatrist, constant observation and re-evaluation
Provides a calming, healing, comfortable setting completely distinct from the Medical ED

Wellness and Recovery-oriented approach




Physical Space Design

Calming, healing environment that prioritizes safety and freedom

Large, open ‘milieu’ space

where patients can be together in
the same room — high ceilings and
ambient light, soothing decor

Designed to facilitate
socialization, discussion,
interaction and therapy

Per chair model
outfitted with fold-flat recliners

Space recommendation
80 sq. ft. total per patient, which includes
40 sq. ft. patient area around each recliner

Open nursing station w/instant access to staff
No ‘bulletproof glass fishbowl” separate from
the patients

Voluntary Calming Rooms
Avoids locked seclusion rooms or restraints




A Calming, Comfortable Environment




Diverse Professionals Staffing the Unit

Model is customizable and can be tailored based on unit’s scope of service
? 9 @
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Multidisciplinary Team Approach
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* Social Workers
* Psychiatric Assistants

* LVNs/ LPTs

* Peer Support Specialists SUPR



Patient Benefits

Trauma-informed Unit, a home-
like care setting different from a
chaotic ED; relaxation, movement,
recreation encouraged

Calming Environment

that best meets patients’
needs, can serve themselves
snacks, beverages, linens

Multi-disciplinary
Treatment Team involved
from arrival to disposition

Constant Observation &
Re-evaluation leads to much
higher diversion from
hospitalization

Rapid Evaluation by
Psychiatrists, ensuring care
integration with comprehensive
care plan development

Restraint Elimination
Typically far less than 1%




Academic Emergency Medicine

A GLOBAL JOURNAL OF EMERGENCY CARE

Emergency Psychiatric
Assessment, Treatment, and
Healing (EmPATH) Unit
Decreases Hospital
Admission

Reduced ED length of stay from an average of 16.2 hours to just 4.9 hours
(70% reduction!)

Reduced inpatient psychiatric admissions by 53%!

(from 57% of patients to just 27% of patients)
Published: 17 August 2021

Improved the outpatient follow-up of patients from 39.4% to 63.2%
(60% improvement!)

Reduced 30-day psych patient return to ED (recidivism) by 25%




M Health Fairview's
new EmPATH approach
to mental health crises

shows 58% reduction
in hospital admissions

/S@KSTP.COM

EYEWITNESS NEWS

In six months, Minnesota’s first EmPATH unit
has treated nearly 1,100 people experiencing
a mental health crisis while reducing unneeded
hospital admissions.




Providence Little Company of Mary EmPATH, Los Angeles

12-Chair EmPATH Unit (opened November 2017)

Solution

v Board-certified onsite psychiatrists
and telepsychiatrists

v Nursing leadership

v’ Psychiatric nursing education

v’ Collaboration to enhance patient
experience & operational efficiency

Results

@

16 hours

Patients Discharged

To home or community programs

Average LOS

Calendar year 2018 results

>3,000 0.2% Restraints

(0.19% Patientinjury

Annual Visits Safety



Dignity Mercy San Juan EmPATH, Carmichael, CA

Collaboration between Hospital and Sacramento County - Opened September 2019

Celebrating the Early Wins

Baseline boarding time for psych patients in the ED FY ‘19 was 32.9 hours —in the first
month this fell to 19 hours, by December the average was 7.6 hours (77% reduction)

Since opening, restraints have only been used one time (January 2020)

FY 2021 Impact (July — Oct)

Avg ED Length Of Stay before transfer = 6.3 hours (median = 4.3 hours)
From Medical Clearance in the ED to CSU Acceptance = 1 hour

80% of patients discharged home

Patient Satisfaction = 85%

Average telepsychiatry response time after-hours = 35 mins
ED Recidivism = declined 30%



EmPAT

H Units complement community crisis

orograms, for the highest-acuity patients
* National Council for Mental Wellness, “Roadmap to the o ————
Ideal Crisis System”: specifically cites EmPATH units in IDEAL CRISIS SYSTEM
their recommendations, saying that there “should be at s s i o

least one in every mental health system”

Health Crisis Response

March 2021

* Grant program pairing willing hospitals and county
mental health agencies to create EmPATH together

would lead

* Only start-up cost grants needed, then normal care
reimbursement forward

to new programs across the state

NATI@NAL COUNCIL
FOR BEHAVIORAL HEALTH



Addressing infant
and early childhood
mental health
needs:
opportunities for
community solutions

The Children’s

FIRST 5 CENTER FOR
CHILDREN’S POLICY

REPORT
October 2021
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Executive Summary

California’s children and families are under significant and escalating toxic stress, from both
the COVID-19 pandemic and longstanding historical and systemic issues such as poverty,
racism and other forms of community and individual trauma.

This moment in history could be pivotal in the landscape of California’s early childhood
mental health. Conditions created by the pandemic, such as isolation, economic stress, and
community trauma, are all proven to negatively impact a child’s ability to thrive. It is vitally
important that young children and their parents and caregivers receive the interventions
necessary to support their mental health during this critical time.

Young children under age 5 can — and do — suffer from mental health conditions. These
conditions are difficult for providers to identify and address because young children handle
emotional experiences and traumatic events differently from adults and older children.
During these early years a child’s brain is developing more rapidly than at any other

point in their life. Very young children are also uniquely dependent on the adults in their
lives to meet their social-emotional needs and bounce back from stressful experiences.
Thus, interventions must focus on caregivers to provide a nurturing, loving relationship

that encourages the child’s social-emotional growth and supports the foundational brain
development that will enable them to flourish.A

Using information gathered from program data of early-childhood and family serving
programs, interviews with state leaders and program administrators and staff and relevant
literature, this report seeks to describe the wide range of community-based promotion,
prevention and early identification and intervention programs for California infants, toddlers
and preschoolers.

This paper focuses on community-based programs in California supporting infants, toddlers,
and preschoolers’ social-emotional health, as well as their goals, service models, and

funding sources. In community-based programs, care and support are delivered in spaces
children and their families frequent and allow families to play an active role in their delivery.
Community-based services are distinct from clinical mental health services, such as the new
dyadic care Medi-Cal benefit, which, in addition to community-based services, are an
essential partAdf the mental health system for young children. Services at the community
level might look like facilitated playgroups, parenting support classes or mental health
consultation for early care and education providers, among others. These programs are
uniquely positioned to help families overcome barriers to mental health care access, and
they can connect families and educators with more intensive health, mental health, or early
intervention services as needed. Community-based programs are also most likely to reach
families from historically marginalized communities, including immigrant and low-income
families of color.



Existing programs for young children are often limited by a lack of resources, lack of
workforce and lack of public understanding and political will. New state and federal funding
in response to the pandemic have the potential to wrap culturally relevant, trauma-
informed services and systems around infants, toddlers, and preschoolers. California, under
the leadership of its Surgeon General, has set a bold goal of reducing Adverse Childhood
Experiences (ACEs) and toxic stress by half in one generation. An increasing number of
policy changes show the California Governor and legislature’s growing commitment to
support mental health, and funding is increasingly being provided to mental health services
for children and youth. However, more must be done to ensure that these investments reach
our youngest children in community-based settings that offer critical opportunities for
prevention and early supports.

This report recommends a multilayered approach that builds on the work that has already
been done to promote protective factors to reduce the effects of toxic stress and ACEs that
were exacerbated by the pandemic. California must braid funding sources, create system-
level coordination, and ensure every community offers broad prevention efforts to support
caregivers and young children.

Recommendations include:

» Expand Infant and Early Childhood Mental Health community-based services for Medi-
Cal eligible children and families. The Children & Youth Behavioral Health Initiative offers
the promise of transforming and vastly expanding children’s mental health services.
The strategies that make up that initiative should explicitly target young children in
community-based settings in recognition of the special needs of this age group.

» County Mental Health Services Act funding should prioritize young children to effectively
promote well-being and prevent mental health conditions. This paper recommends the
State Mental Health Services Act Commission identify children ages O to 5 as a priority
population, given the unique opportunities for positive development as well as the
significant vulnerabilities faced by young children and their families.A

» Expand early childhood education providers’ access to Infant and Early Childhood
Mental Health consultation, an evidence-based model, through state contracts with early
childhood education providers and additional technical assistance.

» Expand and support the Infant and Early Childhood Mental Health workforce. There is
a significant need for policies to increase the number of licensed and non-licensedA
professionals who are trained in infant and early childhood mental health and
development, particularly professionals of color who are multilingual.

» Increase awareness of infant and early childhood mental health. Broad, accessible and
informative public information campaigns can play a role in reducing stigma and opening
doors to prevention and early intervention services.



Introduction

California children and families are under significant stress, both from the COVID-19 pandemicA
and from other underlying issues, like poverty, racism and other forms of trauma. As parents
and children increasingly return to work and school, experts predict that children and families
may begin to realize the full extent of the trauma and toxic stress they have experienced
related to the pandemic. Child development experts anticipate increased acting-out behaviors,
separation anxiety and inconsolable sadness as children have their routines upended and
experience shifts in their relationships and time spent with adults. A recent poll conducted

by Education Trust-West and partners found that 70 percent of parents are worried about
their family’s mental health.' Other research suggests that many more young children are
experiencing high levels of social and emotional difficulties than do in non-pandemic times.

Even before the pandemic, young children across the state were dealing with the effects

of toxic stress at levels not often appreciated by the general public. Forty-two percent of
California children have experienced at least one Adverse Childhood Experience (ACE).
ACEs are specific types of adversity, including physical and emotional abuse, neglect, and
household dysfunction, which have been studied and shown to affect later health outcomes.
Experiencing multiple ACEs, as well as external factors like racism and community violence,
can cause toxic stress in children with long-lasting impacts on health and well-being.
California’s Surgeon General and Governor have called the high prevalence of ACEs in
California a public health crisis.” ACEs, like the COVID-19 pandemic, disproportionately
affect families of color and those with low income, and differences in exposure reflect
broader societal patterns of racial discrimination and economic inequalities. The ongoing
pandemic has the potential to exacerbate ACEs in young children’s lives and introduce new
ones, all while deepening existing inequalities.® In time, we will have a better understanding
of the effects of the pandemic on children’s health and development, but today it

seems clear that these trends have been worsened by increased family isolation, stress,
joblessness and illness.

The brain development of infants and toddlers is more rapid and foundational than that of
any other age group. Babies' earliest relationships and experiences shape the architecture
of their brain, creating a foundation on which future development and learning unfolds.
Successfully preventing and treating mental health concerns among young children requires
a different approach than when serving older children, adolescents or adults. That approach
includes a focus on the caregivers—the healthy development of children requires nurturing
relationships with adults, and the emotional well-being of young children is directly tied to
the functioning of their caregivers and families. Caregiver stress, poor mental health, poverty,
domestic violence or substance abuse can significantly impact young children’s mental
health and interfere with development, with a potential cascade of long-term effects in later
years.® To effectively serve the family and the child, it is important that services be culturally
relevant, accessible and available in locations that are comfortable to the family.



FIGURE: PROMOTING MENTAL HEALTH IN THE SETTINGS MOST
COMFORTABLE TO FAMILIES
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Although not often understood or recognized, young children can suffer from significant
mental health conditions. At least 8 — 10 percent of children under age 5 experience
clinically significant and impairing mental health problems, including emotional, behavioral
and social relationship concerns.” Young children respond to and process emotional
experiences and traumatic events differently from adults and older children, making it more
challenging to diagnose these concerns or understand them.'”" For these reasons, wide-
reaching systems that screen for early childhood mental health conditions, assess family
well-being and link families to trauma-informed programs like Child-Parent Psychotherapy,
Parent-Child Interaction Therapy (PCIT) and others can have significantly positive impacts.A

The field of Infant and Early Childhood Mental Health (IECMH) is focused on supporting the
early relationships between very young children with their parents and other caregivers so
children can have the early experiences and foundational brain development that enable
them to flourish. [IECMH promotes creating stimulating early opportunities, reducing the
amount of toxic stress, cultivating caring relationships with parents and other caregivers and
increasing protective factors for both children and families.

IMPORTANCE OF COMMUNITY-BASED SETTINGS

IECMH services run the continuum from promotion to prevention, to developmentally
appropriate assessment and diagnosis, to treatment and maintenance. These services
may be delivered in a variety of settings, including the clinic, the home and in community-
based settings.” A growing body of work underscores the importance of community-level
strategies, including two-generational programs that strengthen and elevate positive social
norms, to heal trauma and promote resilience and assets at the community level.

Community-based programs are uniquely positioned to help families overcome barriers

to mental health care access, and they can connect families and educators with more
intensive health, mental health, or developmental support, consultation or referrals to early
intervention services." Early intervention services might include: follow-up assessments,
screening for developmental and behavioral delays, family counseling and home visits,
nutrition services, occupational or physical therapy, care coordination, speech and language
services, special instruction, audiology or vision services.
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Community-based IECMH services are generally not yet funded through traditional medical
systems, though the state’s Medicaid program, Medi-Cal, is moving towards increased
partnerships with community-based services through its reform effort, CalAIM. CalAIM
seeks to shift the Medi-Cal program through whole-person care approaches, requiring
managed care plans to collaborate with community-based partners to address member
health and social needs.” Such approaches may be particularly important in the effort to
reduce toxic stress and heal communities affected by systemic racism and other traumas.

To date, there has been no description of community-based programs that aim to support
young children’s social-emotional health in California. This paper seeks to provide a
description of these types of programs in California, their goals, service models, and funding
sources.

METHODS

This report seeks to describe a wide range of promotion, prevention and early identification
and intervention programs aimed to improve the social-emotional health of infants, toddlers
and preschoolers in California community-based settings. It includes programs specifically
focused on an early childhood population, and generally excludes programs that address
populations otherwise defined but that may include children (e.g., programs for homeless
families). Included programs primarily serve young children and families in community-
based settings (examples include early care and education (ECE) centers'®, family friend
and neighbor care, preschools and family resource centers) and exclude services that are
primarily delivered in clinics, hospitals, pediatric offices or the home.

The data sources drawn from here include:

» Program data on early childhood and family-serving programs, drawn from County Mental
Health Services Act (MHSA) Annual Reports, MHSA Three-Year Plans, and Annual PEI
Evaluation Reports and supplemental data on program goals and outcomes provided by
contacted counties;

» Interviews conducted with public administrators responsible for MHSA program oversight
in county behavioral health or mental health departments, First 5 county commission staff
and/or relevant community-based organizations in 20 counties;

» Interviews with state leaders with expertise in the area of early childhood mental health
services;

» Relevant literature and internet resources.

There is no single data source that allows for a comprehensive catalog of these services
and programs across the state, and this report does not provide an exhaustive list of all
programs along the promotion, prevention and early identification continuum that serve
young children and their families. Our analysis focuses on programs that were initiated
and/or funded by county First 5 commissions and/or county mental or behavioral health
departments administering MHSA funds.
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“The earliest years of a child’s life are a period of special opportunity and
vulnerability. Epigenetics teaches us that early brain development is shaped by
the interaction between genetics and early experiences.”

—Zero to Three

HOME VISITING
AND EARLY
CHILDHOOD
MENTAL
HEALTH.

Home visiting is an important family support service that promotes
infant and early childhood mental health, in addition to a broad range
of other positive outcomes for families. Most early childhood home
visiting models connect new and expectant parents with a designated
support person, such as a nurse or early childhood specialist, who
provides services in the home. Home visitors provide families with
information, support and referrals to community resources and
services, promote parent and child health, home safety, food security
and positive parenting.”” Home visiting programs are available to some
families in most counties in California and operate through various
funding streams including CalWORKs, federal Maternal, Infant, and
Early Childhood Home Visiting Program (MIECHV) dollars, state general
funds and First 5 Proposition 10 dollars.”*** Providing supportive
services in the home is a powerful way to support families, including
the mental health and social-emotional development of parent and
child. The home-based nature of home visiting programs makes them
distinct from the other interventions described in this paper.



Prevalence and types of programs

This analysis identified 50 IECMH programs in 33 counties across the state. These IECMH
programs represent a patchwork of approaches, with few examples of overarching
comprehensive services for young children. They are varied, with different goals and
audiences, initiated by different needs, research and funding availability. For example,

many of the Infant and Early Childhood Mental Health Consultation (IECMHC) programs
included in this analysis have operated for many years, corresponding with the release of
research that raised awareness about child care and preschool expulsions and suspensions.
Other program leaders reported that programs were initiated out of a concern about

ACEs and trauma, and are designed to increase trauma-informed practice and/or broader
community-based approaches.

Through this analysis, we do not have sufficient information to comprehensively describe
the reach of these programs in terms of children or families served; programs vary widely
with respect to target audience and data collecting methodologies. Based on stakeholder
interviews, some counties reported reaching a significant proportion of child-serving
organizations through broad-based prevention programs. Costlier models, like [IECMHC,
are often unable to reach large portions of the O to 5 population. One exception is San
Francisco County, which includes all city-funded child care programs through a robust
program that is funded jointly by multiple city and county agencies, including MHSA funds.

For the purposes of this report, we have broken county programs into four broad categories
in order to distinguish their goals and approaches: Broad prevention scope; Caregiver
protective factors; ECE supports; and IECMH consultation. In some cases, programs bridge
these categories. See Appendix A for a table of all programs reviewed for this analysis.

Broad Prevention Scope: These programs aim to improve social-emotional well-being

of young children, responsiveness and emotional attunement of parents/caregivers and
ECE providers through broad communications and widely available screening services.
Stakeholders mentioned that these programs may be effective in reducing family or ECE
provider reluctance to seek services to address child behavior. In some counties, there

is a robust effort to reach a wide range of families with these programs. For example,
programs in Solano, Sonoma and Yolo are aimed to blanket the community with mental
health resources.”® Solano County’s Partnership for Early Access for Kids (PEAK) provided
education and training for parents and providers, including pediatricians and home visitors,
about the signs of mental health concerns in children and how to screen for developmental
and social-emotional issues.”’ Yolo, San Luis Obispo and Sonoma Counties operate access
and linkage programs that connect families to a wide range of services and screen for
social-emotional concerns.
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These efforts are similar in approach to those supported by California’s Office of the
Surgeon General and Department of Health Care Services (DHCS), which recently initiated
a series of funding opportunities towards the goal of reducing ACEs by half in a generation.
One of these is a $30.8 million grant program to build and strengthen Networks of Care,
which are intended to provide a network of services to respond to ACEs and toxic stress.
Grantees include collaborations of health care and social service systems and providers.
In Yolo County, the Network of Care grantee is its Help Me Grow program, jointly funded by
First 5 Yolo and County of Yolo MHSA. This broad-based network identifies and works to
mitigate ACEs and build resiliency. Other counties are using the Network of Care grant to
build broad prevention efforts. For example, First 5 Kern was awarded an NOC grant, which
will help enhance the resiliency of residents throughout the county by providing trauma-
informed care and connect with local community partners to meet the social-emotional
needs of families experiencing stress, including social and cultural isolation and racism.

Caregiver Protective Factors: A number of programs across the state are intended to
strengthen all or some of the protective factors among parents and caregivers.”” The
Incredible Years and Triple P are evidence-based models intended to strengthen these
factors and improve the parent/child dyad, and we found many examples of programs using
these models in community-based settings. In Contra Costa, Los Angeles, San Diego, Santa
Cruz, Solano and Sonoma Counties, Triple P is offered widely to families with young children.
In some rural counties in our analysis, we found the same goals of improving caregiver
resilience provided in playgroup settings, which may require less travel across large
geographies for isolated families. In Mono and Humboldt Counties, for example, playgroups
are specifically intended to reduce the isolation of new parents and provide linkages to
needed supports and parent education. First 5 Humboldt supports four endorsed Infant-
Family and Early Childhood Mental Health Specialists to travel to 20 playgroups across

the county on a regular basis.”” The playgroups are hosted and led by community-based
organizations and provide leadership opportunities for parents. The specialists answer
questions about child development and behavior, conduct informal and formal screenings
of children’s development, provide resource and referral assistance, provide parent
education workshops and conduct assessments at the request of parents or caregivers.
More intensive support is provided to families on an as-needed basis via office and/or
home visits.

ECE Supports: In several counties, we identified programs that support the ECE field

by reducing teacher stress, improving reflective practice, increasing positive learning
approaches, expanding awareness of trauma and reducing mental health care stigma. In
recent surveys, 30 — 40 percent of early educators reported high levels of depressive
symptoms and anxiety indicating the need for increased access to mental health services.
Furthermore, as pandemic stresses have led to additional behavioral and emotional needs
among children, early educators also report the need for increased support and training
on children’s behavioral and emotional development.*®* Many ECE support programs have
similar goals as those designed for parents and primary caregivers, but are tailored to
support the early care and education field. For example, Monterey County has implemented
small reflective groups for ECE educators, including groups for administrators, focused on
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protective factors, trauma response, prevention and healing. San Mateo County has been
facilitating learning circles for ECE providers since the beginning of the COVID-19 pandemic,
which it has found to be so effective that it plans to continue them beyond the emergency.

IECMH Consultation: Related to but distinct from the category of ECE supports, several
communities administer a nationally-recognized model known as Infant and Early Childhood
Mental Health Consultation (IECMHC). The Georgetown Center of Excellence for Infant

& Early Childhood Mental Health Consultation defines IECMHC as, “a prevention-based
approach that pairs a mental health consultant with adults who work with infants and young
children in the different settings where they learn and grow, such as child care, preschool,
home visiting, early intervention and their home.”

The development and implementation of programs like IECMHC have emerged from both

a growing understanding of the importance of promoting positive early childhood mental
health and an increased recognition of expulsions and suspensions in preschools over the
last 15 years. In 2005, a Yale University study found that young children were expelled at a
rate far higher than children in K-12 schools. The study found that Black children were much
more likely to be expelled than Latino and white children and that boys were expelled at a
rate of 4.5 times higher than girls.

IECMHC has been identified as a way to address rates of suspension and expulsion as it isA
an evidence-based practice to improve children’s social-emotional well-being.**** Research
suggests IECMHC reduces challenging behaviors and improves social skills and self-regulation
among children. It also improves providers’ social-emotional support to young children and
classroom climate. Emerging evidence suggests IECMHC may have impacts on parents

and families such as missing less time at work or school to address childcare issues and
enhancing their abilities to advocate for their children after consultation. Another preliminary
finding is improved teacher job satisfaction.’® Given these results, ECMHC has gained traction
across the country. California’s Master Plan for Early Learning and Care calls for access toA
IECMHC as a strategy to eliminate bias and inequitable practices in ECE settings.?” According
to the National Center for Children in Poverty, Medicaid pays for early childhood mental health
specialists to address child mental health needs in ECE programs in 35 states.

We identified 16 IECMHC county-level programs through our analysis that make IECMHC
available to multiple ECE programs, though three of these have been discontinued due to
a lack of funding. (See Appendix A for a full list of programs included in this analysis.) In
several counties, IECMHC is provided as part of local Quality Counts initiatives, to increase
the quality of ECE settings. As noted above, San Francisco County offers some level of
IECMHC to all city-funded ECE programs, based on indicators of need, as well as Family
Resource Centers, homeless and domestic violence shelters and substance use disorder
treatment programs, through a collaboration between several city and county departments,
and involving all levels of staff including administrators. [ECMHC and related mental health
services are required services at Head Start programs in California and the rest of the
country. We also found a few other providers that have found mechanisms to provide
IECMHC, including Kidango and CCRC.
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Funding sources of programs

Based on conversations with state and county leaders, we focused this analysis on funding
sources that are directed at the local level; no statewide funding source was identified.A
Relevant funding sources include MHSA Prevention and Early Intervention (PEI), Innovation
(INN), and First 5 funding, though those were not the only funding sources noted by
interviewees. (See page 14 for a description of MHSA funding and its applicability to earlyA
childhood mental health). The majority of non-clinical early childhood development programs
reviewed were funded under the PEI component of the MHSA. Across counties, leaders
described a scarcity of resources in the face of large demand and overall need for services.

Overall, MHSA PEI and INN were described by counties as “game changers” that allow

them to begin assisting young children and intervening in a way that can help prevent a
future diagnosable mental health condition. “I just want to say that having the Innovation
and Prevention and Early Intervention [programs] is such a big change from what we knew
mental health was before — that you had to be really sick to get services,” said one county
MHSA administrator. “Having the opportunity to do prevention and early intervention on
the mental health side has been a game changer for [people who] in the past we could not
serve, that we had to turn away because they did not meet our medical necessity criteria.
MHSA has been the opportunity [to] prevent people from really getting sick and needing a
higher level of care. So to me, that’s been a great thing.”

Counties must use 51 percent of the PEI Fund to serve individuals who are 25 years of

age or younger. Programs that serve parents, caregivers or family members with the

goal of addressing mental health outcomes for children at risk of or with early onset of
mental health challenges can count as part of this requirement. However, MHSA county
departments are not currently required to prioritize or address the needs of children ages
O to 5 specifically, despite the rapid brain development and vulnerability of young children.
Further, while some programs predominantly serve young children and their families, the
counties interviewed did not have mechanisms for reporting on budget, utilization or
outcomes for the O to 5 age range, specifically.”” Based on an analysis of PEl funding of
community-based IECMH programs in nine counties, county expenditures were generally
low, with eight of the nine counties spending less than 10 percent of PEl on these programs
(see Appendix C for more information).

MHSA INN funding has different reporting requirements and may support untested, promising
programs. It serves as a testing ground to adapt or evaluate the effectiveness of promising
programs in new settings, with goals of improving quality, access and collaboration.*® In some
instances, such as First Step to Success in Imperial County and Peapod in Mono County,
programs have been piloted as INN and transitioned to PEl at the end of the program period.

n


http:collaboration.40
http:specifically.39

Other INN programs that are not specific to young children test approaches to improvingA
service access for underserved or harder-to-reach groups, such as migrant workers, Native
American and other communities of color, and those living in rural areas. For example, a

new INN project in Ventura County, Nuestra Cultura Cura, is working with Latino-servingA
organizations throughout the county to understand what factors influence mental health careA
and how to adapt programs to better address community needs.

First 5 county agencies, focused solely on the needs of children ages O to 5 and their
families, have flexibility to determine how to invest their funds to best serve the community,
though their funding source (a state tobacco tax) is declining. In several counties,

IECMH programs are the product of partnerships between the county mental health
department and the First 5 county commission (23 of the 50 included in this analysis).
These partnerships take many forms but, in many cases, the First 5 initiated, developed or
designed the program that is now funded by MHSA, and in some cases is also administering
the services.”’ For example, in Amador County, the First 5 Executive Director and Program
Coordinator designed the county’s IECMH consultation program. Through a contract with
county mental health and funded by PE|, First 5 identifies and contracts with licensed
mental health professionals to provide the services. In Orange County, First 5 allocated
seed money to initiate an Early Childhood Mental Health collaborative out of an interest

in learning more about reducing the number of children being expelled from preschool
programs and to pilot an IECMH consultation program for staff and leadership of ECE
centers (see page 14 for more information on this program). Riverside County uses a variety
of funding strategies to serve families with young children, including MHSA PEI, Medi-Cal
and First 5 funding. First 5 contracts with Riverside University Health System — Behavioral
Health so that it has additional funding to braid with MHSA to serve the O to 5 population.

Several other examples of early childhood prevention and early intervention programs rely
solely on First 5 or other funding sources. First 5 San Mateo has been solely funding IECMH
consultation since 1999, is expanding to family child care centers, and is increasing other
ECE supports it has found to be effective. First 5 Monterey'’s programs are also entirely
First 5 funded, and it is implementing on-site mental health consultation in center-based
programs beginning this fiscal year. This effort will support COVID-19 recovery of children,
families and ECE providers and builds on a 12-year initiative of on-site technical assistance
to child care centers to enhance overall program quality through relationship-based and
reflective work with administrators and all program staff.A

In other counties, IECMH programs have been discontinued in the last several years as

a result of declining First 5 funding and a lack of other funding sources. Across several
interviews, stakeholders described a lack of prioritization of early childhood needs by
local MHSA decision-makers, leading them to pursue other funding sources. Motivated
by the need for consultation services, the Child Care Resource Center (CCRC) now offers
an [ECMH consultation program in several ECE sites within Los Angeles county, and is
hoping to expand the program to sites in San Bernardino. The program has no dedicated
external funding source. CCRC is actively seeking other sources of funding, and has been
unsuccessful in procuring MHSA funds.
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Another funding opportunity for consultation programs exists at the provider level, as a
result of a recently passed bill. AB 2698 (Rubio), passed in 2019, created a new adjustment
factor for providers who contract with the state to care for children with a child care
subsidy. The adjustment factor can increase the size of a contract by a factor of .05 and
applies to all children enrolled in the classroom or family child care home setting where
services are provided.*” In other words, an ECE provider who has a state contract of
$100,000 would be able to use $5,000 of the contract to pay for staffing and other costs
associated with consultation services. Kidango, one of the sponsors of AB 2698, leverages
this funding source to provide consultation in its centers. A mental health consultant visits
their classrooms once a week for two to three hours to observe the classrooms and meet
with staff and caregivers. Because of its size and scale, and its historical commitment to
providing mental health services onsite, Kidango is able to make mental health consultants
available year-round, rather than just when an issue in a classroom emerges.

Specific regulations detailing how to use this provision have not yet been published,
however, and many providers may not yet know about this adjustment factor for ECMHC,
or how to use it. Further, this approach requires that child care administrators recognize

the importance of IECMHC for their staff and can identify a mental health provider who

is trained and available to provide the services. Another significant challenge is that the
adjustment factor may not be high enough to fully cover the costs of implementing IECMHC
in many communities.**
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MHSA The Mental Health Services Act (MHSA) was established via ballot initiative

FUNDING Proposition 63 in 2005. It contained a 1 percent tax on personal income
MECHANICS over $1 million to supplement mental health activities across a broad set of
AND USE services. Funds from the MHSA are allocated to counties for expenditures
FOR EARLY via local plans that contain five required categories: Community Services
CHILDHOOD and Supports (CSS), Prevention and Early Intervention (PEI), Innovation (INN),
Capital Facilities and Technological Needs (CF/TN) and Workforce Education
LAEXIJTAHL and Training (WET).** MHSA is a predominant funding source for child mental

health programs in California, second only to Medi-Cal.** MHSA components
are locally defined, allowing for significant variation at the local level.

The PEI category is designed to fund services that promote wellness, foster health and prevent
people from languishing from untreated mental illness. Local departments are required to have

at least one PEI program in each of the following categories: 1) Prevention; 2) Early Intervention; 3)
Outreach for increasing recognition of early signs of mental illness (may be a stand-alone program
or a strategy within another program); 4) Access and linkage to treatment (may be a stand-alone
program or a strategy within another program); 5) Stigma and discrimination reduction programs.

PEI regulations will soon be adjusted as a result of the passage of SB 1004 (Wiener) in 2018. Among otherA
things, that bill requires counties to allocate a portion of their PEl funds towards additional priorities,
including childhood trauma prevention and early intervention. SB 1004 also calls for the expansion ofA
high-quality MHSA PEI programs, including those utilizing community-defined practices that have a focusA
on serving historically marginalized communities.*® A report from the Mental Health Services Oversight &
Accountability Commission (MHSOAC) in response to SB 1004 directives is expected in Winter 2021.A

START WELL: A MULTISECTOR O-8 COLLABORATIVE IN ORANGE COUNTY

Start Well Orange County is an infant and early childhood mental health consultation program
developed in Orange County and is the first of its kind in the state. The project is the result of a pilot
and research project and formation of an Early Childhood Mental Health Collaborative, both initiated
by First 5 Orange County. The Collaborative comprises the OC Regional Center, Children's Home
Society of California, OC Health Care Agency, OC Department of Education, and OC Association for
the Education of Young Children.

The members of the collaborative conducted a local survey of over 700 ECE providers to better
understand their needs and experiences caring for children with challenging behaviors. One of their
findings was that young children under age five were being expelled from centers at high rates for
what was described as bad behavior. Based on these findings, the Collaborative planned, piloted, and
evaluated the Start Well program. The Collaborative presented its effectiveness to the Mental Health
Services Act Board and has since sustained the effective model through PEI dollars.

Start Well staff employ two evidence-based practices, the Pyramid Model and the Infant/Early
Childhood Mental Health Consultation Model, to work collaboratively with ECE provider staff to
implement a multi-tiered system to support every child’s social and emotional development. Through
consultation, observation, and supporting communities of practice, Start Well ensures knowledge and
fidelity of the models, and sustainability. Centers receive ongoing support through “communities of
practice,” where both alumni and current program participants are invited to participate in knowledge
exchange.
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Workforce limitations

California’s current behavioral health workforce meets less than a third of the need, according
to the Steinberg Institute.”” The workforce is not evenly distributed across the geography of
the state, nor does it reflect the racial/ethnic diversity of the state’s population.*® For children
with Medi-Cal insurance, availability of behavioral health providers is limited even further, as
not all providers accept insurance, including Medi-Cal, and many providers are not trained to
work with young children.”” The lack of trained professionals, both licensed and unlicensed,
with expertise in early childhood mental health development limits county programs and
poses a significant barrier to meeting child and family needs, particularly families of color inA
the post-pandemic era.

These findings were corroborated and expanded upon throughout our interviews. CountyA
leaders noted the general lack of mental health professionals, as well as those with specificA
training in infant and early childhood mental health and social-emotional development. Rural
communities, in particular, described struggling with workforce shortages and transportation
issues that limit service availability for families in hard-to-reach areas. Hiring and retaining
clinicians and other mental health staff who are multilingual and/or share racial, ethnic and
cultural identities with families was another common challenge identified.A

Stakeholders identified a number of reasons for these shortages, including low pay and aA
general lack of specialization. County departments of mental health and community-based
organizations compete with private practices that offer more competitive compensation,

a dynamic described as particularly challenging since the emergence of COVID-19. As one
county behavioral health service director reflected, “It seems like there’s more opportunities
for people to explore positions that are in the private market and utilize telehealth.” Moreover,
stakeholders highlighted the lack of early childhood courses or requirements at institutes for
higher education that train social workers and other clinical staff.”® This is a significant gap forA
employers seeking to fill roles that interface with families.A

To address this gap, several counties are investing in training programs. In Yolo County, one-
time MHSA funding put a cohort of providers through the Napa Infant-Parent Mental Health
Fellowship program at UC Davis. In order to receive their scholarship, providers pledge aA
certain number of service hours to work with children identified by their Help Me GrowA
system as needing additional support. San Bernardino has a Cultural Competency Advisory
Committee that develops workforce education and training activities, with a focus on its
rural communities. One of the programs develops pathways for students in public schools to
interest them in the behavioral health profession and serve their community.
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Training programs or other incentives for rural communities may be particularly important.
Smaller counties and those with vast rural areas described having a limited mental health
workforce and a challenge attracting child mental health specialists to the region. One MHSA
coordinator said it would be impossible for a child psychologist or psychiatrist to sustain a
practice in her county, given what would be an insufficient demand for their services. SomeA
stakeholders highlighted the need for loan repayment programs to incentivize clinicians

to move to those communities. The UC San Francisco Infancy/Early Childhood MentalA
Health Consortium is working with 11 rural northern counties to offer an array of professional
development opportunities to seed and support an IECMH workforce in that region.” The
initiative is focusing on organizations that serve the Native American/Tribal population to
reduce isolation and heal historical trauma. The Consortium is funded through a Substance
Abuse and Mental Health Services Administration (SAMHSA) grant, which ends in 2023.A

In addition to training programs to add to the clinical workforce, a number of counties are
investing in training programs for child care and preschool teachers, to promote their ability

to work with children and families experiencing trauma or other stressors. For example, for 10
years, Monterey has offered early educators countywide an Infant and Family Early Childhood
Mental Health Training Series on the importance of infant mental health and trauma-informed/
healing-centered work. The training has a Spanish language cohort, which invites the
participation of diverse early educators including center-based and in-home educators.

Some counties are working to strengthen their child mental health workforce by reviewing
their internal policies and practices related to diversity, equity and inclusion. Doing so was
described as fundamental to connecting with and building out networks of culturally-
specific providers. “Administratively, there is a recognition that we need to hire people who
are the community: The community are us, and we are the community,” said one county
administrator. “[Our] staff live in the community, grew up in the community, went to [the]
schools [and] received the services that we provide..that is foundationally a shift that has
occurred and a commitment on the part of our departments.”

Other counties are developing models to uplift and fund culturally-specific communities inA
planning and implementing mental health programs and overcoming barriers to building a
more representative mental health workforce. Ventura County, for example, has a large migrant
indigenous community from Oaxaca, Mexico, that has been engaged in the workforce through
the MHSA-funded Healing the Soul, which has a professional development component.

As one county administrator said, “We’ve always taken the stance that we need to learn.
[Working] with individuals who are from [the community] they were really clear we don’t have
the language to talk about mental health. [We're] really honoring them to teach us what it's like
to live in their world and within the defining of what their world is; not the Western concept

of iliness and individualism, when really we're talking about [health of] the community and the
family.”
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RECENT PUBLIC INVESTMENTS AND COMMITMENTS TO
IMPROVING EARLY CHILDHOOD MENTAL HEALTH.

State and federal policymakers have made recent commitments to mental health services
that will benefit children. Together, these policy changes represent major windows of
opportunity to build a more comprehensive, intentional system to target public investments
in the kinds of services and approaches that have been demonstrated to yield long-term
outcomes, reduce stress, and mitigate the impacts of ACEs. Recent policy changes that may
support child, family and community mental health and wellness include:

»

»

»

»

The American Rescue Plan Act provides $350 billion to state and local governments
“to meet pandemic response needs and rebuild a stronger, more equitable economy

as the country recovers.” Mental health services are among the eligible uses of funds,
and recipients have “broad flexibility to decide how best to use this funding to meet

the needs of their communities.” Eligible uses of funds include services to address
behavioral healthcare needs exacerbated by the pandemic, including: mental health
treatment, other behavioral health services, hotlines or warmlines, crisis intervention,
and services or outreach to promote access to health and social services.”® Many [ECMH
supports and services across the continuum can be justified under this description.A

The Families First Prevention Services Act (FFPSA) enhances support services

for families to help children remain at home by increasing options for prevention
services, among other things. The law gives states the ability to claim federal financial
participation for providing foster care prevention services to strengthen families and
keep children from entering foster care. Half of California’s children in foster care are
under age 5. In order to receive voluntary prevention services under FFPSA, a child must
be at imminent risk for entering foster care, or a pregnant or parenting youth.

The 2021-2022 state budget created the Children and Youth Behavioral Health Initiative,
investing a historic $4 billion in services, capacity building, and technology to address theA
growing crisis of mental health for children and youth ages O to 25. Moving forward toward

implementation, special attention must be given to ensure young children under age fiveA

benefit from each of the components of the Initiative with an eye toward building bridgesA
between ECE settings and mental health services in parallel with the significant identifiedA
investments in K-12 education and mental health collaborations.

ACEs Aware Networks of Care grants, funded by the Department of Health Care
Services in partnership with the Office of the California Surgeon General, provide funding
to community-based organizations to strengthen and develop a formalized network of
care in their communities. Awarded to 35 organizations in January 2021, the grants will
create, augment, and sustain formal connections between health care providers, social
services systems, and community partners to address the referral and response needs
of Medi-Cal providers, patients, and families following an ACE screening, and to prevent
future trauma and toxic stress.
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The 2021-2022 State budget included a $10 million investment in early childhood
mental health consultation over two years to support the expertise, best practices, and
well-being of child care providers in order to promote the health, safety, and well-being
of the children and families they serve who are impacted by COVID-19. A program to
administer these funds will be housed within the Department of Social Services, which
now oversees most subsidized child care programs for the state. The program presents
an opportunity to identify ways to embed consultation services into ECE quality
improvement strategies.

The 2021-2022 budget package expands the California Community Schools
Partnership Program and aligns program requirements to Healthy Start program best
practices, with planning, launch, and ongoing coordination grant types. These programs
have the opportunity to incorporate social-emotional promotion strategies and
holistically serve young children and their families.

Over the past two years, California has made two important policy changes that
broaden mental health services for young children in clinical settings. In June 2020, the
Department of Health Care Services released a new family therapy covered benefit for
children in Medi-Cal without a mental health diagnosis, but at risk for later concerns.
The 2021-2022 state budget created a Medi-Cal dyadic care benefit. Dyadic care is

a form of therapy where the infant or young child and caregiver are treated holistically
with the goal of improving preventive care for infants and toddlers and their parents/
caregivers, addressing social-emotional needs, and supporting maternal mental health.

The reforms intended for California’s Medi-Cal system through CalAIM will complement
and greatly expand the important policy shift contained within the family therapy/
dyadic care benefit. Expected reforms include the elimination of a diagnosis threshold to
receive mental health services, and the addition of risk factors like a history of ACEs for
children as qualifying needs for care.



Conclusions and
Recommendations

Across the landscape of early childhood mental health, California, and the country, this is a
moment of change. The pandemic has made the public more aware of mental health needs,
including those of families with young children and of infants and toddlers themselves.
Family isolation, economic stress, and community trauma — conditions that increased as a
result of the pandemic — all negatively impact a child’s ability to thrive. Interventions that
build the capacity of parents and caregivers to respond to a child’s dynamic emotional
state and strengthen the bond between them show unique promise at reducing adversity
and addressing not only the child’s social-emotional needs, but also those of the adults in
their lives. As noted by the Surgeon General: “Californians clearly recognize what the science
has been revealing over the past several decades: that adversity, especially in the early
years of life, can dramatically curtail health and life opportunities.”

Through this research, we found a range of services available at the county level to address
IECMH using varied approaches, reflecting different goals and the availability of funding.
Though often limited in their ability to reach families widely, they offer different types of
services, including a broad prevention scope, strengthened caregiver protective factors,
ECE supports, and infant and early childhood mental health consultation. Based on the
interviews conducted for this analysis, [IECMH programs are limited at the county level in
their reach and capacity by a lack of resources, lack of workforce and lack of leadership.

In some counties, these programs are a part of, or linked to, other systems that serve
families, like Help Me Grow, which links families to services in the community, or Quality
Counts, which aims to strengthen the quality of ECE settings. But more can be done at the
systems level to create holistic approaches to serving families through a range of program
types and settings. Systems-level planning and implementation of programs have the ability
to reach families early and in the settings that are most comfortable for them, as a means
to heal community-experienced trauma. This will require a commitment to whole child
approaches at the state and county levels, and significant leadership.

New state and federal funding offer the opportunity to wrap culturally relevant, trauma-
informed services and systems around families. Governor Gavin Newsom'’s Administration
and the California legislature have demonstrated a commitment to addressing mental
health concerns and helping families recover from the stresses of the pandemic. Under the
leadership of the state’s Surgeon General, California has made enormous gains in assessing
the needs of young children with ACEs and setting a bold goal of reducing ACEs and toxic
stress by half in one generation. Moreover, the state’s new Children and Youth Behavioral
Health Initiative dedicates $4 billion to transforming mental health services for children and
youth ages O to 25. These and other policy changes and commitments indicate a growing
understanding for the need to support young children’s social-emotional development. (See
page 17 for more information about recent relevant investments).
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However, additional policy changes are needed to ensure that the unique and critical
needs of infants, toddlers and young children are addressed. California should pursue a
multilayered approach to promoting protective factors for young children, their parents and
caretakers to stem the tide of accumulating toxic stress from the pandemic. Through the
blending of funding sources and approaches, and systems-level coordination, California
can ensure that every county offers community-wide broad prevention efforts, supports
for caregivers and ECE providers to build protective factors and reduce stigma, and provide
consultation services in all ECE settings. Specifically, we recommend:A

1

20

Expand access to community-based Infant and Early Childhood Mental Health
services for Medi-Cal eligible children and families. The Children & Youth Behavioral
Health Initiative offers the promise

of transforming and vastly expanding
children’s mental health services. The
strategies that make up that initiative
should explicitly target young children
in community-based settings in
recognition of the special needs of this
age group. There are multiple avenues

“Changing all of the potentially salient
features of a child’'s environment
cannot be reduced to a single
intervention or program, so there will
be no singular panacea when it comes
to addressing childhood toxic stress

within the Children & Youth Behavioral responses.
Health Initiative that could be used — American Academy Pediatrics
to target funding and program design Statement on Early Relational Health

to reach the needs of young children

and their families, including a grant

program for evidence-based behavioral health programs.®” Through this initiative and
related components of CalAIM, the Department of Health Care Services should consider
how Medi-Cal and Medi-Cal managed care plans can more intentionally improve social-
emotional health and reduce ACEs through culturally-responsive, community-based
preventive services, including IECMH Consultation in ECE settings, as other states have
done.

County MHSA funding should prioritize young children to effectively promote well-
being and prevent mental health conditions. The MHSOAC is a special body, with the
position and funding to make early childhood mental health a statewide priority, reduce
stigma related to seeking out services to address infant and toddler mental health
concerns and support local programs that meet community need and diversity. We
recommend that MHSOAC identify children ages O to 5 as a priority population, given
the unique opportunities for positive development as well the significant vulnerabilities
faced by young children and their families, when it adjusts PEl regulations as required by
SB 1004 (Wiener). MHSOAC should lead an effort to increase county PEl investments in
universal, community-based approaches that promote early childhood social-emotional
well-being, including broad-based efforts to identify issues early, and culturally-relevant
services that meet the needs of a wide range of families and communities. Partnerships
between First 5s and county departments of mental health are one avenue to ensure
programs are designed at the local level to serve this special population and are
connected to additional family-serving systems in the county.


http:programs.62

3. Expand ECE providers’ access to IECMH consultation. The Department of Education
should improve access to IECMHC services by assessing the IECMHC adjustment
factor to determine if a higher rate may be more reflective of the costs of providing
consultation and providing more clear language and technical assistance to contracted
ECE providers so that they could use it.

4. Expand and support the IECMH workforce. There is a significant need for policies to
increase the number of licensed and non-licensed professionals who are trained in
infant and early childhood mental health and development, particularly professionals
of color and who are multilingual. The state needs to offer leadership in this area to
make real change happen, building from ongoing research and workforce development
initiatives in related fields, current county practices and other state experiences.
Practical solutions, like the development of a stackable certificate in early childhood
mental health that can be added to the training of a wide range of professionals (e.g.,
social workers, school psychologists, ECE providers, etc.) could expand the workforce
with training in this critical area. Specific strategies may be needed to strengthen access
to services in rural communities. California’s Health Workforce Education and Training
Council should explicitly consider this gap.

5. Increase awareness of infant and early childhood mental health. Finally, several
stakeholders noted the ongoing reluctance of some families and child care providers
to engage in mental health promotion and prevention programs and a widespread lack
of understanding of early childhood mental health. Broad, accessible and informative
public information campaigns — led by a range of state and county governmental
entities -- can play a role in reducing stigma and opening doors to prevention and early
intervention services.
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APPENDIX A:
TABLE OF IECMH COMMUNITY-BASED PROGRAMS

Programs were identified through a review of county MHSA reports, First 5 program data, and other
web research. Interviews were conducted with representatives from 20 counties including First 5
and county mental or behavioral health department staff to provide additional information about
identified programs for our analysis. The programs described in the table below represent the results
of this research, but it is not an exhaustive list of all community-based programs that benefit the
social-emotional development of young children. We note which programs are supported by MHSA
and/or First 5 funding sources, though programs may have other funding sources as well.

Program | Program
Program receives | receives
category MHSA First5

Funding | Funding

Included early childhood
mental health programs

Short description

Early Childhood (birth-8) Mental Consultation for home

Alameda  Health Prevention: Blue Skies Consultation X Visiting orograms
Mental Wellness Team (MWT) g Prog
ECE provider trainings
Alameda  CSEFEL trainingsA ECE support X and support groups for
family childcare
Alameda Consultation training model Consultation IECMH consultation for
(discontinued)* ECE providers
Early Childhood Mental Health . IECMH consultation for
Amador - Consultation X .
Consultation ECE providers
IECMH consultation
Butte Center CARE project Consultation X modified for a rural
setting
Consultation, IECMH consultation
Colusa MHSA Infant to 5 Program Caregiver X model with parenting
protective factors class component
Contra Triple P — Positive Parenting Caregiver , Parent classes offered
Costa Program protective factors throughout the county
Contra First Five of Contra Costa ECMHC . [ECMH consultation
. . " Consultation program for ECE
Costa (discontinued) .
providers
Del Norte  Text 2 Grow Careglvgr » Text-based parent
protective factors support system
Caregiver Dina Dinosaur curriculum
Del Norte Incredible Years (Dina Dinosaur) protective faCForS' X p.rowded at presphool
Broad prevention sites, collaborative of
scope multiple agencies
Family strengthening
El Community Hubs Careglvgr e prqtgctlvg factors -
Dorado protective factors trainings in community

hubs
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Program | Program
Program receives | receives
category MHSA First5

Funding | Funding

Included early childhood
mental health programs

Short description

Strengthening Families Caregiver Evidence-based program
Glenn . > .
Program protective factors that develops parenting skills
Caregiver Consultants travel to
Humboldt ECMHC for playgroups protective factors playgroups around the
county
SEEDS program IECMH consultation for ECE
Humboldt . prog * Consultation providers including Tribal
(discontinued)
centers
Screening and referrals,
Imperial First Step to Success Broad prevention relationship-building
scope between schools and mental
health providers
. . Caregiver . .
Imperial The Incredible Years protective factors Parenting education groups
Los Incredible Years (IY) Careglvgr Group-based parenting
Angeles protective factors program
Los Making Parenting a Pleasure Caregiver Group-based parenting
Angeles (MPAP) protective factors program
Families Over Coming Under . Home-based family
Los < Caregiver s - -
Angeles Stress for Early Childhood protective factors resiliency training for military
(FOCUS-EC)A families
Los Triple P — Positive Parenting Caregiver Light-touch parenting
Angeles Program: Levels 2 and 3A protective factors classes
SEEDS (Strategies ECE support, .
Los - Consultation, Trauma-informed programs
for Enhancing Early . .
Angeles Caregiver for parents and professionals
Developmental Success) .
protective factors
. Early Childhood Mental . IECMH consultation in ECE
Marin . Consultation
Health Consultation centers
Mono Peapod Program Careglvgr PIaygrpup program almed at
protective factors reducing social isolation
On-site technical assistance
ECE support, for ECE providers with
Monterey  ECMHC program Consultation consultative team, expanding
to offer consultation
Teaching Pro-Social Skills in Trainings for EC.E prowdgrs
Nevada ECE support focused on social-emotional
the Schools -
skills
IECMH consultation and
Consultation, ECE provider trainings for family
Orange StartWell program support and center-based ECE
providers
School Readiness (Prevention  Caregiver Education, training and
Orange Track 1and Early Intervention  protective factors, x coaching for caregivers and
"Connect the Tots" Track 2) ECE support ECE providers
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Included early childhood
mental health programs

Short description

Riverside

Riverside

Riverside

Sacramento

San
Bernardino

San Diego

San
Francisco

San Luis
Obispo

San Mateo

San Mateo

San Mateo

Santa

Barbara

Santa Clara

Santa Clara

Santa Cruz

Preschool O-5: Nurturing
Parenting

Preschool O-5: Education
Equip and Support (EES)

Preschool O-5: Growing
Healthy Minds

Quality Child Care
Collaborative (QCCC)

Preschool PEI Program
(PPP)

Triple P — Positive Parenting
Program

Early Childhood Mental
Health Consultation
Initiative

Developmental Screening
Partnership

Early Childhood
Community Team

ECMHC

Learning circles for ECE
providers

The Great Beginnings

Support for Parents
(includes Positive Parenting
Program - Levels 2-5 andA
NFP)

Services for Children O-5
(part of KIDCONNECTIONS
NETWORK)

Triple P — Positive Parenting
Program

Program | Program
Program receives | receives
category MHSA First5
Funding | Funding
Caregiver » X
protective factors
Caregiver " X
protective factors
Broad prevention
scope, ECE X X
support
Consultation X X
Consultation,
Caregiver
. X
protective factors,
ECE support
Caregiver «
protective factors
Consultation X X
Broad prevention "

scope

Consultation,
Caregiver X
protective factors

Consultation X

ECE support X

Caregiver
protective
factors, Broad
prevention scope

Caregiver
protective factors

Broad prevention
scope

Caregiver
protective factors

Short-term parent groups

Parenting support for
families with children with
emotional challenges

Screening and referral
resources, parenting tips,
videos on topics related to
emotional development

IECMH consultation for
family child care and
centers-based providers in
high needs areas

Caregiver and ECE provider
trainings, classroom
supports by psychologists

Parenting classes for
parents with children in
Head Start, Early Head Start

Multi-agency collaborative
offering consultation to
child-serving organizations

Screenings administered
by parents and by ECE
providers

IECMH consultation,
community referrals

IECMH consultation linked
to Quality Counts

Virtual learning
opportunities

Prevention and early
intervention mental health
services, focused on Latinx
populations

Parenting classes offered
throughout the county

Screening, assessment and
service linkages

Group-based parenting
program
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Program | Program
Included early childhood | Program receives | receives
mental health programs | category MHSA First5

Funding | Funding

County

Short description

Shasta

Siskiyou

Solano

Solano

Sonoma

Sonoma

Sonoma

Yolo

Triple P — Positive Parenting
Program

Nurturing Parenting
Program

A Better Way, Triple P —
Positive Parenting Program

Early Childhood-
Partnership for Early
Access for Kids (PEAK)
Program-(Ages 0-5)
(discontinued)*

Child Parent Institute
(CPI) - Triple P — Positive
Parenting Program

La Luz Center - Your
Community, Your Health /
Tu Comunidad, Tu Salud
(NEW for 21-25)

Early Learning Institute
(ELI) - Watch Me GrowA

ECMH Access & Linkage
program

Caregiver »
protective factors
Caregiver »
protective factors
Caregiver »
protective factors

Broad prevention »
scope

Caregiver »

protective factors

Broad prevention
scope, Caregiver X
protective factors

Broad prevention
scope, Caregiver X
protective factors

Broad prevention
scope

Group-based parenting
program

Trauma-informed parenting
education

Parenting training offered by
multiple service providers in
various settings

Mental health screenings
and educational sessions
on screening tools and
other topics for parents and
providers

Parent education in
individual and group formats

Family workshops and
referrals provided by
community health workers

Screenings and navigation
services

Links families to screenings,
offers developmental
playgroups, and refers
families to services

* These programs were discontinued for various reasons, including a scarcity of resources and sustainable funding sources.

** El Dorado’s program was funded through a combination of funding including a five-year Mental Health Services Act
Innovation grant. The MSHA funding has been discontinued, though the program continues with First 5 funding.
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APPENDIX B:
LIST OF INTERVIEWED STAKEHOLDERS

The authors thank the many experts who were interviewed for this report and those who
offered comments and insights on the drafts. They include:

Michelle Blakely, Deputy Director, First 5 San Mateo

Francis Calero, ECMHCI Lead Coordinator, San Francisco Department of Public HealthA
Hilary Carson, MHSA Innovations Program Administrator, Ventura County Behavioral Health
Ellen Cervantes, Vice President and Chief Operating Officer, CCRCA

Gina Daleiden, Executive Director, First 5 Yolo

Molly DesBaillets, MA, Executive Director First 5 Mono County
Barbara DuBransky, Deputy Director of Programs, First 5 Riverside
Lindsay Dunckel, Early Learning Coordinator, First 5 SacramentoA

Michelle Dusick, MHSA Administrative Manager, Department of Behavioral Health, San
Bernardino County

Ruth Fernandez, Executive Director, First 5 Contra Costa

Trina Frazier, Assistant Superintendent of Student Services, Fresno County Superintendent
of Schools

Liliana Gonzalez, Help Me Grow Program Coordinator, First 5 Contra CostaA

Kim Goll, President/Chief Executive Officer, First 5 OrangeA

Tammi Graham, Executive Director, First 5 RiversideA

Amanda Greenberg, Program Manager, Mono County Behavioral Health
Mary Ann Hansen, Executive Director, First 5 Humboldt

Michele Harris, Executive Director, First 5 Solano

Beth Hoch, Training Administrator, First 5 Alameda

Susan L. Holt, LMFT, Deputy Director, Clinical Operations (All4Youth Program), Department
of Behavioral Health, County of Fresno

Barbara lvins, Co-Project Director, Infancy and Early Childhood Mental Health Consortium,
UCSF Benioff Children's Hospital OaklandA

Yael Koenig, LCSW, Deputy Director, Behavioral Health Services, Children, Youth and
Families, Health & Human Services Agency, County of San Diego

Melinda Konoske, Consultant, MK Consulting
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Melissa Ladrech, LMFT, Mental Health Services Act Coordinator, Department of Health
Services: Behavioral Health Division, Sonoma CountyA

Mark Lawrenz, LCSW, Division Manager, Prevention and Intervention Behavioral Health
Services, Orange County Health Care Agency

Los Angeles County Department of Mental HealthA

Nina Machado, Executive Director, First 5 Amador

Ingrid Mezquita, Director, Office Of Early Care And Education, San Francisco Human
Services Agency

Danyte S. Mockus-Valenzuela, PhD, MPH, Unit Manager, Behavioral Health Services —
Prevention and Community Engagement, Health & Human Services Agency, County of San
Diego

Scott Moore, Chief Executive Officer, KidangoA

Kelly Morehouse-Smith, Family Well-Being Director, CCRC

Dina Olivas, LCSW, Youth & Family Division Chief, Ventura County Behavioral HealthA
Sarah O'Rourke, Program Manager, First 5 Orange

Leticia Plancarte-Garcia, MSW, MPA, Director, Imperial County Behavioral Health ServicesA

Camilla Rand, Deputy Director, First 5 Contra CostaA

Bhuvana Rao, PhD, Division Manager, Office of Suicide Prevention, Behavioral Health
Services, Orange County Health Care Agency

Kirstin Reinsberg, Interim Director, Infant-Parent Program, UCSF Department of Psychiatry
and Behavioral SciencesA

Beth Reeves-Fortney, Director of Programs, First 5 Monterey

Riverside University Health System - Behavioral Health (RUHS-BH)A

Leticia Sanchez, Vice President of Programs, First 5 OrangeA

Hoda Shawky, Maternal/Early Childhood Consultant, Hoda Shawky Consulting
Yvonne Suarez, Deputy Director of Administration, First 5 Riverside

Min Tan, Director of School Based Mental Health Services, San Francisco Department of
Public Health

Raquel Williams, LCSW, Program Manager, Prevention and Intervention Behavioral Health
Services, Orange County Health Care Agency

Rosario Williams, Family Well-Being Manager, CCRC

Maria Wyatt, MA, Behavioral Health Manager, Imperial County Behavioral Health Services -
Children’s Programs: Vista Sands, MHSA PEI and Innovation

Theresa Zighera, Interim Executive Director, First 5 San Francisco
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APPENDIX C:
COUNTY MHSA PEI ANALYSIS

We analyzed data on MHSA PEI expenditures in nine counties to ascertain the percentage of PEl funds that are
dedicated to community-based services for children ages O to 5 and their families.

Our analysis included interviews, written correspondence, and a review of MHSA Annual Reports and Three-Year
Plans. Through these data sources, we identified:

(1) Estimates of total MHSA PEI expenditures for the county (see column B in table below);
(2) MHSA PEI programs that are non-clinical and primarily serving children ages O to 5 (see column C); and

(3) Estimates of expenditures for this subset of MHSA PEI programs (column D).

We calculated the percent of funding dedicated to non-clinical programs focused on young children and
their families by dividing FY19/20 MHSA PEI Expenditures (column B) by FY19/20 Non-Clinical O-5 Program
Expenditures (column D). The result is presented in column E.

FY19/20 Percent of MHSA
FY19/20 Non-Clinical Early Childhood Mental Non-Clinical | PE! fu"‘."f'g for
County MHSA PEI _ non-clinical early
. Health Programs 0-5 Program .

(Column A) Expenditures ; childhood mental

(Column C) Expenditures

(Column B) health program
(Column D)
(Column E)

Fresno $18,427,926A N/A N/A 0.0%
Imperial $1,707,375A Incredible Years, First Step to Success $899,997 527%

Triple P, Incredible Years, Families Over Coming %
Los AngelesA $244,100,000A Under Stress, Making Parenting a PleasureA N/A N/A
Mono $474,000A Peapod $40,000A 8.4%A
Orange** $42,355,334A  School Readiness, StartWell $2,429,533A 5.2%
Riverside $23.441987A Parent Education and Support (inclusive of $1.956,692A 8.3%A

the Preschool O-5 Programs)
San Bernardino  $21,096,774A Preschool PEI Program $377,725A 1.6%A
San Diego $26,761,835***A Triple P — Positive Parenting Program $1106,050A 41%A

Child Parent Institute Triple P, Early Learning
Sonoma $4,355,019****A Institute Watch Me Grow, and La Luz Center $321,000A 7.4%A

Tu Comunidad, Tu Salud
Ventura***** $6,878,533A N/A N/A 0.0%

* Expenditures for individual services not available in Los Angeles County FY21-23 MHSA Three-Year Plan
(only totals for Early Intervention and Prevention as shown on pages 97 and 113, respectively).A

** As StartWell is a significant but new program addressing priorities identified in the 2018 community planning process, and
will first be reported on for FY20/21, all Orange County numbers reflect FY20/21 estimates.

*** Dollar amounts represent all revenue sources, since “they are comingled within services”: MHSA, Realignment, and
Federal Financial Participation (FFP) (19-20 MHSA Annual Update (p. 33)).
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OFFICE OF THE GOVERNOR

December 2, 2020

In one of my first acts as Governor, | established the role of California Surgeon
General. Among all the myriad challenges facing our administration on the first
day, addressing persistent challenges to the health and welfare of the people of
our state—especially that of the youngest Californians—was an essential priority.
We led with the overwhelming scientific consensus that upstream factors,
including foxic stress and the social determinants of health, are the root causes
of many of the most harmful and persistent health challenges, from heart
disease to homelessness.

An issue so critical to the health of 40 million Californians deserved nothing less
than a world-renowned expert and advocate. Appointed in 2019 to be the first-
ever California Surgeon General, Dr. Nadine Burke Harris brought
groundbreaking research and expertise in childhood trauma and adversity to
the State’s efforts. In this new role, Dr. Burke Harris set three key priorities — early
childhood, health equity and Adverse Childhood Experiences (ACEs) and toxic
stress — and is working across my administration to give voice to the science and
evidence-based practices that are foundational to the success of our work as a
state.

The Office of the California Surgeon General has already established strong
programs, including the first-in-the-nation ACEs Aware initiative, in partnership
with the Department of Health Care Services (DHCS), taking a systematic and
science-based approach by training healthcare providers to screen for ACEs
and toxic stress in children and adults. We have also matched our resolve with
funding. Through the California Initiative to Advance Precision Medicine, we
have invested $9 million for research demonstration projects that address health
impacts of ACEs using precision medicine approaches.

Cdlifornia is leading the way on addressing ACEs and toxic stress as a public

health crisis because it is one. This work is a key preventive measure to improve
health and societal outcomes for our state’s residents for generations to come.

GOVERNOR GAVIN NEWSOM ¢« SACRAMENTO, CA 95814 + (916) 445-2841

Roadmap for Resilience



As we collectively face an unprecedented confluence of challenges—the
COVID-19 pandemic, the ensuing economic recession, our ongoing national
reckoning on racial injustice, devastating wildfires exacerbated by climate
change—our state and communities are grateful for Dr. Burke Harris’ leadership
to respond to the waves of trauma and adversity that are upon us.

It is our responsibility to meet the moment. This report provides a roadmap for a
systemic and equitable way forward, based on science and strong cross-sector
partnerships. We must listen and be advised by the evidence that clearly tells us
that cumulative adversity, particularly when experienced early in life, is a root
cause of some of the most detrimental, longest lasting and costly health
challenges facing our state and nation.

This report highlights how ACEs and toxic stress, if unaddressed, will cost
California over a trillion dollars in the next 10 years due to the costs of direct
health care and years of life lost from poor health, disability or early death. It is
clear to me that implementing the type of evidence-based, cross-sector
responses necessary to decrease the burden of ACEs are not only an ethical
and moral imperative, but critical to our economic vitality.

This first California Surgeon General’'s Report offers not only critical insights for
policymakers, scientists, healthcare providers, educators, and advocates, but
also advances evidence-based solutions and approaches to better the health
and safety of the Golden State’s residents now and in the future. Furthermore,
this exceptional blueprint can truly set the stage for better health, well-being
and equity for countless communities here and elsewhere in the nation and
world.

Sincerely,

Gavin Newsom
Governor of Cdlifornia
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CALIFORNIA

ALL

GAVIN NEWSOM DR. NADINE BURKE HARRIS
GOVERNOR SURGEON GENERAL

In establishing the Office of the California Surgeon General, it was important fo me
to begin by visiting communities and listening. | wanted to more fully understand the
complexities of our most pressing challenges, as well as the bright spots of innovation
and the creative problem-solving that exist all over our great state.

In the past year and a half, | have had the privilege to visit the places where
Californians live, learn, work, play, and pray, as well as the opportunity to see up close
what residents throughout our state are experiencing. Each community shared their
unigue challenges—such as homelessness, substance dependence, mental iliness, and
difficulty accessing healthcare—and successful approaches or proposed solutions.

Over and over, | heard that communities identified trauma as a root cause of many of
the challenges they are facing. Californians clearly recognize what the science has
been revealing over the past several decades: that adversity, especially in the early
years of life, can dramatically curtail health and life opportunities.

In California, more than six out of 10 of us have experienced at least one Adverse
Childhood Experience (ACE), such as having a caregiver with mental iliness or

withessing domestic violence, and one in six of us have experienced four or more ACEs.

The consequences for individuals and communities across our state are significant.

An individual with four or more ACEs has a 70% higher risk of kidney disease, more

than double the risk of heart disease, and triple the risk of chronic lung disease as
someone without ACEs. He or she is also 4.7 times as likely to experience depression
and 10.2 times as likely to become dependent on substances; experiencing any ACEs
increases the risk of homelessness by two to four times. We now have the science to
understand that the toxic stress response is a key biological mechanism by which ACEs
lead to these downstream consequences.

ACEs and toxic stress represent a public health crisis in California and across our nation.

The good news is that ACEs are not destiny! Every day, we are learning more about
how to effectively interrupt the progression from early adversity to disease and
early death. These lessons are being applied to policy and practice in our clinics
and hospitals, schools, workplaces, childcare centers, courtrooms, and elsewhere
throughout our communities.

Roadmap for Resilience



What has surprised me most, and what fuels my optimism, is the broad range of

steps already being taken by passionate healthcare providers, community leaders,
government officials, advocates, educators, and others to advance innovative
solutions. We have an army of people who have rolled up their sleeves and are willing
and ready, or already hard at work on these issues. In my role as California Surgeon
General, | am committed to empowering these medical and social innovations, and
marshalling the energy and insights of our healthcare and community leaders to
catalyze breakthrough solutions.

This work could not be more timely. Today, in the midst of a global pandemic, record-
setting wildfires, and historic civil unrest, many communities across California are
experiencing greater adversities than ever before. The extraordinary disruptions and
hardships brought on by these circumstances have impacted everyone, but particularly
our most vulnerable neighbors. There has never been a more urgent fime for trauma-
informed care everywhere.

This report is intended to act as a blueprint for primary, secondary, and tertiary
prevention—that is, prevention, early detection, and cross-sector coordinated
interventions to address ACEs and toxic stress in a systematic way. None of these
strategies is sufficient alone, and each extends the reach of the others.

As California Surgeon General, | have set a bold goal to cut ACEs and toxic stress

in half in one generation. | believe that we can get there with shared vision, shared
understanding, and clear roles and responsibilities to help align cross-sector efforts. This
report is grounded in the most up-to-date science, and highlights evidence-based and
promising practices that can be applied at the federal, state, county, and community
levels within and across sectors. Together, we can break the intergenerational cycle

of adversity.

Most importantly, as we move forward in this work, | urge everyone to start by putting
their own "oxygen masks” on. This is long and difficult work, and we need you in

this fight. Self-care is not selfish—it is an essential first step in an individual, family, or
community’s journey to healing.

Please join me in enacting the solutions laid out in these pages to realize a more just
and equitable reality where we can truly prevent and heal from childhood adversity.

With gratitude,

Nadine Burke Harris, MD, MPH
California Surgeon General
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CALIFORNIA HEALTH AND HUMAN SERVICES AGENCY

Office of the Secretary

Adverse Childhood Experiences (ACEs) and toxic stress comprise preventable root causes of some of the
most intractable health and social challenges facing our state. Over the past few decades, a powerful
body of evidence has emerged which demonstrates the extent to which our environments shape our
health. While this science is important, it is most useful when put into practice in the service of
improving the health and the lives of our communities.

The California Surgeon General’s report that follows lays out a first-in-the-nation roadmap to address
ACEs and toxic stress through an evidence-based, cross-sector approach, and is a vital component of
our overarching efforts to create a healthier California for All. This work has been a collaborative effort,
driven by data and the rigorous application of science, while always keeping the person and family at
the heart of decision-making.

I’'m proud that California is leading the way in improving the lives of our most vulnerable residents by
investing in a cross-sector framework for preventing, screening for, and treating ACEs and toxic stress.
Preventing and addressing ACEs and toxic stress are key components of our overarching efforts to
advance equity, improve health and well-being, reduce homelessness and other adversities, and move
towardsperson-centered, value-based care.

In the last year, Californians have faced historic adversities in the form of the COVID-19 pandemic, the
sudden and dramatic economic recession, record-breaking wildfires, and threats to equity and racial
justice. Now, more than ever, it is critical that we meet the unique challenges of this moment while we
further our commitment to make our government more effective, efficient, and person-centered.

With the recent, historic challenges, this work is especially crucial. Everyone is experiencing increased
stress. We know, however, that people who have experienced ACEs and other adversities are at greater
risk for developing adverse health outcomes as a result of this acute stress. There has never been a
more important time for California to have a trauma-informed workforce and evidence-based strategies
to address toxic stress than in this moment.

Sincerely,
g ML,
{’4’/\ — b [

Mark A. Ghaly, MD, MPH
Secretary
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State of California—Health and Human Services Agency

DHCS Department of Health Care Services

N ¢

WILL LIGHTBOURNE GAVIN NEWSOM
DIRECTOR GOVERNOR

In early December 2019, most Californians hadn’t yet heard of coronavirus disease
2019 (COVID-19). That was when the California Department of Health Care Services
(DHCS) and the Office of the California Surgeon General launched ACEs Aware, a
groundbreaking effort to address the health impacts of Adverse Childhood Experiences
(ACEs).

Ten months later, COVID-19 is known by all, and is a major factor in the increased
stress felt by California’s children and adults alike, particularly as the pandemic disrupts
their access to healthcare. The unacceptable disparities in COVID-19 infection and
death rates in our communities of color reflect the structural inequities created by
generations of racist policies and practices, but they also are a direct result of the day-
to-day differences in lived experience that increase the risk of toxic stress in persons of
color.

Since its launch, the first-in-the-nation ACEs Aware initiative has pivoted to meet the
demands of the COVID-19 emergency, providing patients and providers with the tools
and resources they need to navigate this stressful time, even as it lays the groundwork
for a new trauma-informed and more equitable approach to healthcare.

The health impacts of COVID-19 go far beyond positive cases. The stress caused by
the pandemic, the physical distancing needed to slow the spread of the virus, and the
resulting distress from lost wages, unemployment, and school closures are taking a
huge toll on our mental and physical health. These secondary impacts will affect the
health and well-being of Californians in the weeks, months, and even years ahead.

ACEs Aware has been an integral part of the Medi-Cal program’s response to COVID-
19, giving providers the tools to identify, prevent, and treat these secondary health
effects.

ACEs are potentially traumatic events that occur in childhood (0—18 years), but can
have lasting effects through adulthood. ACEs and toxic stress lead to some of the most
harmful and expensive care challenges facing our state and nation.

| am pleased to report that California is leading the way by training and paying Medi-Cal
providers to conduct ACE screenings and respond with trauma-informed care to
improve the health and well-being of Californians. In a short time, DHCS has made
remarkable progress in developing:

e provider tools;

Director’s Office
1501 Capitol Avenue, MS 0000
P.O. Box 997413, Sacramento, CA 95899-7413
Telephone: (916) 440-7400
Internet Address: www.dhcs.ca.gov
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e patient resources; and
e an online core training for qualified providers to help them learn about ACEs and
to screen, treat, and heal children and adults (up to age 65).

These materials are available for providers to download and use today at
ACEsAware.org.

The core training and available payment for Medi-Cal providers is at the forefront of the
ACEs Aware initiative, but Medi-Cal is also supporting providers in other ways:

e Through the ACEs Aware Grants program, DHCS has awarded 150 grants to 100
organizations across the state in three categories—Provider Training, Provider
Engagement, and Communications—to expand the reach and impact of the ACEs
Aware initiative.

¢ DHCS has implemented provider awareness and engagement activities, including
monthly educational webinars to promote shared learning and quality improvement
among providers.

e DHCS has developed tools and materials to support ACE screening implementation,
including the ACEs Aware Provider Toolkit, ACE Clinical Assessment & Treatment
Planning, and the ACE Resources Library, all available at ACEsAware.org.

o DHCS is working with Medi-Cal managed care plans to ensure they have the tools
they need to support ACE screening implementation.

We have also developed an ACEs Aware provider directory that will connect patients
and organizations with Medi-Cal providers who have completed the ACEs Aware
training, and we are working to expand the tools and resources available to support
providers and trauma-informed primary care organizations.

Our partnership with Dr. Nadine Burke Harris and the Office of the California Surgeon
General will allow us to continue our work of building trauma-informed networks and
supporting Medi-Cal providers and beneficiaries to treat the impacts of ACEs and toxic
stress in our communities.

ACEs Aware has made significant progress, but we still have work to do. Together, we
can respond to the current public health crisis, improve health equity, advance our
healthcare system, and lead a national movement to ensure everyone is ACEs Aware.

Sincerely,

Will Lightbourne
Director
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A NOTE TO THE READER

This report, Roadmap for Resilience: The California Surgeon General’s Report on
Adverse Childhood Experiences, Toxic Stress, and Health, is intended for a wide
range of audiences. These include individuals, families, community members
and leaders, policymakers, cross-sector practitioners in fields like public health,
justice, early childhood, education, and social services, healthcare professionals,
community organizations, scientists and researchers, funders, and advocates. Thus,
the report distills cutting-edge learnings from a variety of scientific disciplines in
a way that seeks to be accessible to a broad array of readers.

The scientific standards used to develop the report include systematic and targeted
searches using electronic research and grey literature databases of English-
language articles, with preference given to systematic literature reviews, meta-
analyses, and replicable findings in multiple, large-scale, and/or well-designed
studies from reputable sources. Where possible, such well-supported evidence
is presented and related methodologies are described. Where not available,
supportive or promising evidence, emerging from fewer studies and/or studies
with smaller or otherwise less representative samples, are presented instead.
These instances are flagged as such, and are presented only when better quality
evidence does not yet exist and because they still represent findings of emerging
interest and relevance to the field.
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GLOSSARY

ACE-attributable fraction: the excess risk of a specific disease or condition that is
determined to be due to exposure to Adverse Childhood Experiences (ACEs).%

Adverse Childhood Experiences (ACEs): when capitalized, this term refers to 10
specific categories of adversity in three domains experienced by age 18 years, studied
in the 1998 Centers for Disease Control/Kaiser Permanente study of the same name.
These include physical, emotional, or sexual abuse; physical or emotional neglect; and
growing up in a household with incarceration, mental illness, substance use, parental
separation or divorce, or intimate partner violence (collectively assessed under the
domain household challenges).®®

Allostasis: “literally meaning ‘maintaining stability, or homeostasis, through change,
allostasis refers to the process of adaptation to acute stress, involving the output of
stress hormones which act to restore homeostasis in the fact of a challenge.”®®

Allostatic load: the collective biological effects of cumulative stress, manifested
through changes in biological set points that govern neuroendocrine, immune,
metabolic, and genetic requlatory functioning. Examples of allostatic load include
changes in levels of stress hormones, reproductive hormones, inflammatory mediators,
blood pressure, or other physiologic parameters in attempt to achieve allostasis.2%

Biomarker: “a defined characteristic that is measured as an indicator of normal
biological processes, pathogenic processes, or biological responses to an exposure or
intervention, including therapeutic interventions. Molecular, histologic, radiographic, or
physiologic characteristics are types of biomarkers."**

Critical period: a "window of heightened brain plasticity for encoding specific
environmental inputs through experience-expectant mechanisms that results in
irreversible changes in brain function with permanent effects on behavior.""® While the
concept of critical periods arose from the neurobiological literature, it is increasingly
recognized that immune functions and other developmental processes may also
exhibit critical periods when exposures result in programming of a life-long functional
trajectory.’s®

Cultural competence: a framework that promotes nuanced handling of complex
relational issues, often in the healthcare setting, based on patients’ and providers’
culture, gender, class, national origin, and race/ethnicity, among other factors.®

Cultural humility: a framework that recognizes that one may never fully understand
another’s culture and offers a road for personal accountability, ongoing learning, and
challenging of the specific barriers that impact marginalized communities.'
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Disability-adjusted life years: the sum of years of life lost due to premature death and
to disability for people living with a health condition or its consequences.®

Epigenetic changes: the process by which particular environmental influences can

move a particular genetic switch to an “on" or “off"” position; these changes may be
transmitted to the next generation, and mechanisms can include DNA methylation,

histone post-translational modifications, and small noncoding RNAs.30%%

Health inequities: the unjust and avoidable differences in health status seen within
and between population groups.®

Positive stress response: a brief, time-limited activation of the biological stress
response (including transient elevations in stress hormones, heart rate, and blood
pressure) in response to a routine stressor.?

Primary prevention: efforts that target healthy individuals and aim to prevent harmful
exposures from ever occurring. These include efforts to change or establish structural
and systemic conditions to prevent exposures that lead to disease or negative
outcomes, alter unhealthy or unsafe behaviors, and increase protective factors or
resistance to disease or injury, should exposures occur.2?

Protective factors: intrinsic or extrinsic conditions or attributes that mitigate risk
for toxic stress, such as curiosity and interest in learning, ability to pay attention and
persist in completing tasks, ability to regulate emotions and behavior, feeling cared
about and heard when things are hard, and having a sense of belonging in school and
in the community, in addition to biological factors like differences in telomere length
and the serotonin transporter gene.3644681-9597604665-667

Resilience: the ability to withstand or recover from stressors, resulting from a
combination of intrinsic factors (such as self-regulation or telomere length), extrinsic
factors (like safe, stable, and nurturing relationships with family members and others),
and predisposing biological susceptibility.##%1 Of note, while the term resilience is
often considered in the mental health and behavioral domains, scientific advances

in understanding of the impact of stress on neuro-endocrine-immune-metabolic

and genetic requlatory health compel advancement of the definition of resilience to
also include these domains as well. At the molecular level, resilience arises from a
combination of neural, hormonal, immune, metabolic, epigenetic, and genetic factors
that interact with environmental influences and foster an individual's ability to adapt in
a healthy manner.

Risk factor: a circumstance or condition that increases susceptibility to or the
probability of an adverse outcome.

Risk factor for toxic stress: a circumstance, exposure, or condition with documented
associations with increased likelihood or susceptibility of development of the toxic
stress response. In addition to ACEs, other risk factors for toxic stress include poverty,
exposure to discrimination, and exposure to the atrocities of war.®
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Secondary prevention: “screening to identify diseases in the earliest stages, before
the onset of signs and symptoms, through measures such as mammography and
regular blood pressure testing."*

Sensitive period: “a time in development in which the developing organism is
especially likely to undergo change (either positive or negative) in response to some
experience or environmental change (e.g., an environmental toxicant, intervention
training, or certain nutrients). Sensitive periods for certain functions can extend into
adulthood."?

Social determinants of health: “the conditions in which people are born, grow, work,
live, and age, and the wider set of forces and systems shaping the conditions of daily
life.""107

Telomeres: protective sequences of non-coding DNA capping the ends of
chromosomes that shorten over time. Chronic stress exposure leads to accelerated
telomere length shortening, which has been linked to increased susceptibility to and
faster progression of aging-related diseases.*¥"¥ A growing body of research is finding
that interventions such as supportive parenting, aerobic exercise, and nutrition may
reduce stress and protect or even lengthen telomeres.**?

Tertiary prevention: efforts that target individuals who have already developed
a disease or social outcome, and that aim to lessen the severity, progression, or
complications associated with that outcome.®##

Tolerable stress response: involves an activation of the stress response that results
from moderately “severe, longer-lasting difficulties, such as the loss of a loved one, a
natural disaster, or a frightening injury. If the activation is time-limited and buffered by
relationships with adults who help the child adapt, the brain and other organs recover
from what might otherwise be damaging effects."™

Toxic stress response: “prolonged activation of the stress response systems that can
disrupt the development of brain architecture and other organ systems, and increase
the risk for stress-related disease and cognitive impairment, well into the adult years...
For children, the result is the disruption of the development of brain architecture and
other organ systems and an increase in lifelong risk for physical and mental health
disorders.”? The term toxic stress is often mistakenly used to refer to the drivers of
stress or the stressors. In fact, toxic stress refers to the dysregulated biological stress
response and the concomitant long-term changes in physiology.t"#780103

Trauma-informed care: 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 prevent inadvertent retraumatization of patients and vicarious traumatization of
service providers, 6664

Roadmap for Resilience XXV



EXECUTIVE SUMMARY

Adverse Childhood Experiences (ACEs) and toxic stress represent an urgent public
health crisis with wide-reaching health and societal impacts, from heart disease
to homelessness.”™ According to recent data, 62.3% of California adults have
experienced at least one ACE, and 16.3% have experienced four or more ACEs
(2011-2017 data).”

ACEs are 10 categories of adversities in three domains experienced by age 18
years: child abuse (physical, emotional, or sexual); neglect (physical or emotional);
and household challenges (growing up with household incarceration, mental
illness, substance dependence, parental separation or divorce, or intimate partner
violence).*®

The high prevalence of ACEs in California, along with the intergenerational
accumulation of impacts for individuals, families, and communities, have resulted
in a public health crisis, with the greatest impacts on already disadvantaged
individuals and communities. The time to act on this crisis is now.

ACEs are strongly associated, in a dose-response fashion, with some of the most
common and serious health and social conditions facing our society, including
nine of the 10 leading causes of death in the United States (US, Table 1), and with
earlier mortality. #1611230

In addition, ACEs are associated with our most pressing social problems, including
learning, developmental, and behavior problems, high school noncompletion,
unemployment, poverty, homelessness, and felony charges—many of which can
serve as additional vectors for the intergenerational transmission of adversity.2617340

When their root causes are inadequately addressed, the health and other effects
of ACEs are also very costly.Besess%erse For example, a recent estimate based
on 2013 expenditures revealed that ACEs cost California $112.5 billion overall
annually ($10.5 billion in personal healthcare spending and $102 billion in years of
productive life lost), and may cost over $1.2 trillion in the next 10 years in California.
This estimate only considers impacts from eight common ACE-Associated Health
Conditions (AAHCs): asthma, arthritis, chronic obstructive pulmonary disorder
(COPD), depression, cardiovascular disease, smoking, heavy drinking, and obesity.?8
The real cost impacts are likely to be much greater.
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Table 1. Association of ACEs with leading causes of death in the US

Leading causes of death in the US, 2017 0??;;;3:‘1;0;; :cég;:s
1. Heart disease 21
2. Cancer 2.3
3. Accidents (unintentional injuries) 2.6
4. Chronic lower respiratory disease 31
5. Stroke 2.0
6. Alzheimer's disease or dementia n.2
7. Diabetes 1.4
8. Influenza and pneumonia unknown
9. Kidney disease 1.7
10. Suicide (attempts) 375

In 2020, multiple simultaneous public health emergencies have laid bare the
substantial structural and systemic forces that imperil health and well-being.
These include the coronavirus disease 2019 (COVID-19) pandemic; the devastating
impacts of climate change, including wildfires; and the deep-rooted systemic
racism in our society, which has been brought into sharper focus. It is clear that
vulnerable and systematically overlooked communities bear the brunt of each new
crisis, and that these communities deserve a much more effective set of buffering
systems and supports.

ACEs impact all communities; however, some populations are affected
disproportionately. The original ACE Study was conducted among a population
that was largely White, middle class, college-educated, and privately insured.’*
Subsequent studies have found a higher prevalence of ACEs in individuals who
are racially marginalized (Black, Latinx, Native American, or multi-racial), high
school nongraduates, unemployed or unable to work, in lower income brackets,
uninsured or underinsured, involved in the justice system, women, and/or identify
as lesbian, gay, or bisexual.®B32

To truly transform the negative outcomes associated with ACEs, California, as
well as other states and nations, must act intentionally and inclusively to address
the structural factors that result in disparities in health, social, and economic
outcomes and opportunities.
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Toxic stress response

We now understand that a key mechanism by which ACEs lead to increased health
risks is through a health condition called the toxic stress response.®” When
significant adversity is experienced during critical and sensitive periods of early
life development, without adequate buffering protections of safe, stable, and
nurturing relationships and environments, it can lead to prolonged activation of
the biological stress response, and to long-term disruption of neuro-endocrine-
immune-metabolic and genetic regulatory mechanisms. These biological changes
can also be transmitted to the next generation. 43

More research is needed to precisely identify clinically useful biomarkers to
diagnose and follow risk of toxic stress longitudinally, as well as more specific
therapeutic targets.

Links to coronavirus disease 2019 (COVID-19)

ACEs (acting through the toxic stress response) increase the burden of AAHCs such
as heart disease, diabetes, kidney disease and obesity, which, in turn, predispose
to a more severe COVID-19 disease and increased risk of death. Further, those
with a history of ACEs may also be more susceptible to the health effects of acute
or chronic stress. Thus, the biological condition of being stress-sensitized also
increases the risk of stress-related chronic disease exacerbations associated with
living through the pandemic.

Exposure to ACEs can also set up transmission of health risks across generations
by altering gene expression (epigenetics) in parents to be, which can affect the
development and health of their children, and future generations to come.®%
Intergenerational transmission of toxic stress physiology can also perpetuate
and exacerbate socially rooted inequities in health, achievement, socioeconomic
mobility, and mortality.6%35366062

Risk factors for toxic stress

In addition to the original 10 ACEs, other adversities, including racism and poverty,
are also risk factors for developing a toxic stress response,60233155618 50100068
Further research is currently underway to assess the extent to which these and
other important social determinants of health, such as food and housing insecurity,
may act directly through the toxic stress pathway or may mediate or modulate
the toxic stress response.
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Primary, secondary, and tertiary prevention
of ACEs and toxic stress

This first California Surgeon General's report serves a blueprint for how to
transform outcomes by engaging a cross-sector approach to cutting the burden
of ACEs and toxic stress in half in a generation, using California’'s nation-leading
efforts as an exemplar.

A public health approach to preventing ACEs and healing toxic stress involves
prevention at three levels—primary, secondary, and tertiary—or prevention,
early detection, and early intervention, to reverse or prevent further harms.##
None of these strategies is sufficient alone, and each extends the reach of the
others. The synergistic effect of primary, secondary and tertiary prevention is
illustrated by the US response to the human immunodeficiency virus/acquired
immunodeficiency syndrome (HIV/AIDS) epidemic. Coordinated efforts for public
awareness and prevention, testing for early detection, and effective treatment
were all necessary for achieving a reduction in the AIDS mortality rate of more
than 87% in one generation (from 50,628 deaths in 1995 to 6,465 deaths in
2015).52

This report specifies a sector-specific and cross-sector blueprint for achieving
these goals at the state level, in the service of prioritizing prevention, upstream
strategies, equity in outcomes, and enhancing coordination across the following
sectors:

+ Healthcare
Public health

+ Social services
Early childhood
* Education

+ Justice

Primary prevention

These efforts target healthy individuals and aim to prevent harmful exposures
from ever occurring. In the example of HIV, primary prevention includes promoting
public education, condom use, and needle exchange practices to prevent acquisition
of HIV during sex or other high-risk activities.®

For ACEs and toxic stress, primary prevention strategies are designed to prevent
and reduce the likelihood of ACEs and other risk factors for toxic stress from ever
occurring. Investments in cross-sector policies and programs that promote stable,
safe, and nurturing relationships and environments, and optimizing the systems
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and structural conditions that “set the odds"” for health and well-being. These
include: #3564

* Mechanisms to address poverty and food insecurity, including economic
supports and family-friendly work policies like paid family leave;

* Models to enhance parenting efficacy, resilience, attachment, and family
bonds, including high-quality child care and early childhood home
visitation;

+ Public education campaigns to raise awareness of ACEs and toxic stress,
and to arm the public with science-based solutions for reducing the impact
of ACEs on children and adults, paired with policy strategies to support safe,
stable, and nurturing relationships and environments;

+ Access to high-quality mental and physical healthcare, including family-
centered treatments;

+ Enabling opportunities for stress-buffering activities such as access to
nature, mindfulness activities, physical activity, and sufficient and high-
qguality sleep;

+ Providing high-quality early and ongoing learning opportunities, including
for social-emotional learning, executive function skills, healthy relationship
skills, and responding to challenges;

+ Cross-sector and sector-specific training in trauma-informed tools,
approaches, and strategies for all providers engaging with children and
families; and

+ Public health surveillance and policy-oriented applications of population-
level indicators of exposure to ACEs and impacts of toxic stress.

Secondary prevention

These efforts involve “screening to identify diseases in the earliest stages, before
the onset of signs and symptoms, through measures such as mammography and
reqular blood pressure testing.”# In the example of HIV prevention, this includes
HIV testing to determine who is HIV+ and might benefit from treatment to prevent
opportunistic infections.®3

In the case of ACEs and toxic stress, ACE screening can identify individuals at
increased risk of having a toxic stress response and target interventions early,
when they are likely to be more effective and less expensive. There is a consensus
of scientific evidence that early detection and early intervention improves
outcomes related to toxic stress. 93360610 C3lifornia’s nation-leading ACEs Aware
Initiative has trained over 15,000 healthcare providers to date to screen for ACEs,
to recognize and respond to clinical evidence of toxic stress in primary care, and
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to address the role of toxic stress as a root cause for many chronic diseases.
The ACEs Aware program,™ which reimburses Medi-Cal providers for conducting
screening and response, is the most comprehensive approach in the nation for
enacting large-scale screening and intervention for toxic stress in the healthcare
sector (Figure 1).

Early detection of ACEs and other risk factors for toxic stress provides an
opportunity to strengthen existing protective factors, initiate early buffering
interventions, and ultimately prevent toxic stress physiology and downstream
conseqguences, such as earlier-onset, more severe AAHCs or toxic stress-related
social consequences.t” The report outlines how each sector can coordinate to
enhance early detection, including training of cross-sector personnel such as
educators, law enforcement, and courts, to recognize the signs of toxic stress and
refer affected individuals for appropriate care.

Prevention Practice Transformation Research + Innovation

Figure 1. The spectrum of implementation strategies needed to achieve prevention, practice transformation,
and research and innovation in addressing toxic stress. Reproduced with permission from the Center for
Youth Wellness.

Tertiary prevention

These efforts target individuals who have already developed a disease or social
outcome, and aim to lessen the severity, progression, or complications associated
with that outcome. In the example of HIV, tertiary prevention evolved from
treatment of opportunistic infections in the 1980s to the modern era of more
than 25 sophisticated antiretrovirals developed through the proliferation of basic,
clinical, and translational research on HIV biology. As a result, AIDS-related deaths
in the United States have declined by more than 87% from their peak in 1995.%0

For ACEs and toxic stress, tertiary prevention targets individuals who have
experienced ACEs and have developed consequences of the toxic stress response,
such as earlier-onset or more severe AAHCs. The goal is to requlate the stress
response system and counter-act the disruptions in neuro-endocrine-immune-
metabolic and genetic regulatory function that characterize the toxic stress
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response.

Robust evidence demonstrates that enhancing supportive relationships, regular
exercise, access to nature, sufficient and high-quality sleep, balanced nutrition,
mindfulness practices, and mental and behavioral healthcare, can mitigate the
neurologic, endocrine, immune, metabolic, and genetic requlatory derangements
of the toxic stress response.t®4? Tertiary prevention of toxic stress in one
generation can equate to primary prevention in the next—treating toxic stress in
parents can prevent the passing down of health risks to the next generation.

Tertiary prevention involves interventions beyond the clinical setting. This report
outlines how each sector—healthcare, public health, social services, early childhood,
education, and justice— can contribute to healing the harmful effects of ACEs
and toxic stress. To truly achieve practice and population health transformation,
coordinating a cross-sector network of highly effective and transformative referral
and service options is imperative.

Conclusion

This report highlights the exciting work happening across California to recognize
and respond to ACEs and toxic stress as a public health crisis. It also serves as a
roadmap for other states or nations to replicate and innovate from California’s
experiences.

Examples of key policy tools for supporting California’s public health approach to
addressing ACEs and toxic stress are highlighted, including investments in:

+ Leadership, such as Executive Order N-02-19,5% creating the Office of the
California Surgeon General;

+ Legislation to support early identification and early and effective
intervention for ACEs and toxic stress;

+ Funding for the ACEs Aware initiative and cross-sector supports for primary,
secondary and tertiary prevention of toxic stress; and

+ Biomedical research, such as funding for the California Initiative to
Advance Precision Medicine® to advance novel precision medicine
approaches to assessing for and treating toxic stress, to take healthcare
innovation to the next level.

While much work lies ahead, this California Surgeon General's report on ACEs and
toxic stress provides a framework for shared understanding, shared language, and
a shared vision with which state and local leaders can align cross-sector efforts
for prevention, early detection, and effective intervention.
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Adverse Childhood Experiences (ACEs) and toxic stress represent an urgent
public health crisis with wide-reaching health and societal impacts. ACEs affect
millions of Californians and the resulting toxic stress is a root cause of many
chronic health and societal challenges - from heart disease to homelessness."”
The high prevalence of ACE exposure in adults and children in California, along
with the intergenerational accumulation of impacts for individuals, families, and
communities, have resulted in a public health crisis, with the greatest impacts on
already disadvantaged individuals and communities. We now readily understand
how ACEs can drive biologic risks for health, social, and relational challenges.

The purpose of this report is to bring together the latest science and insights from
leading experts, share the most promising community innovations, and advance
best practices, systems, approaches, and tools to address ACEs and toxic stress.
The development of this report has been guided by the foundational principles of
prevention, equity, and rigor. Addressing ACEs and toxic stress is a fundamental
prevention strategy to head off major public health and societal morbidity for
future generations.

Though there are multiple potential adverse experiences in childhood that
matter for health, in this report, when capitalized, the term Adverse Childhood
Experiences (ACEs) specifically refers to the 10 categories of adversities in three
domains experienced by age 18 years that were studied by in the landmark ACE
Study published in 1998. The categories are: child abuse (physical, emotional, or
sexual); neglect (physical or emotional); or household challenges (as reframed
by the Centers for Disease Control and Prevention in 2015 from "“household
dysfunction”"—growing up in a household with incarceration, mental illness,
substance use, parental separation or divorce, or intimate partner violence).*® High
doses of adversity, occurring early in life, without adequate buffering protections of
trusted caregivers and safe, stable environments, may lead to prolonged activation
of the biological stress response and changes in brain structure and function,
how genes are read and transcribed, functioning of the immune, metabolic, and
endocrine systems, and growth and development. These changes comprise what
is now known as the toxic stress response.t®
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With great optimism and intention at the forefront, this first California Surgeon
General'sreportlays out aroadmap for advancing systematic reforms that recognize
and respond to the effects of ACEs and toxic stress. The science is clear: ACEs
affect all communities and are common in all regions and populations. At the same
time, inequities exist in the prevalence of ACEs along axes of race, ethnicity, class,
gender, sexuality, and educational attainment.®®*? We know that historically rooted
inequities translate into significant day-to-day differences in lived experiences
that get embedded in our brains and bodies. Neighborhood, community, systemic,
and structural factors also strongly shape and can “set the odds" for negative or
positive health and developmental trajectories and outcomes, and these upstream
factors must be targeted as part of a cross-sector approach to addressing ACEs
and toxic stress.? To truly transform the negative outcomes associated with ACEs,
we must act intentionally and inclusively to address the structural factors that
result in disparities in health, social, and economic outcomes and opportunities.

In 2020, multiple simultaneous public health emergencies—the Coronavirus disease
2019 (COVID-19) pandemic; the devastating impacts of climate change, including
wildfires; and the sharper focus on the deep-rooted systemic racism in our society—
have laid bare the substantial structural and systemic forces that imperil health and
well-being. It is clear that vulnerable and systematically overlooked communities
bear the brunt of each new crisis, and that these communities deserve a much
more effective set of buffering systems and supports.

The approaches outlined in this report recognize and respond to the ways in which
experiences of trauma and adversity directly increase risk for acute and chronic
disease as well as early death. Seeking to fundamentally upend and intervene on
the root causes of these outcomes is guided by the values of prevention, equity,
and rigor. These values have been and continue to be critical touchstones of this
work.

Californiais leading the way in addressing ACEs and toxic stress as a public health
crisis with key priorities, engagements, and investments in communities and
sectors across the state. Several principles are emphasized in this report. The
first is cross-sector collaboration. Since the root causes of ACEs and toxic stress
are complex and deeply interconnected, effectively addressing them requires a
coordinated approach across sectors that attends to the multi-layered systemic
and structural determinants of health, starting from upstream factors.’

Second, an effective response to ACEs and toxic stress requires prevention at all
three levels—primary, secondary, and tertiary—or prevention, early recognition,
and early, evidence-based intervention.#® To break the intergenerational cycle
of ACEs and toxic stress and improve outcomes at scale, both the upstream or
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systems-level factors, and individual-level treatment must be attended to.

Third, this report shares and seeks to build from the current, on-the-ground
efforts of advocates, medical professionals, public health experts, public servants,
cross-sector leaders, communities, and others to systematically prevent and
address ACEs and toxic stress. These models, best practices, and protocols can
be replicated, tailored, or built upon in other contexts. The solutions highlighted in
this report offer a guide and shared language for other communities’, states’, and
nations' responses to ACEs and toxic stress. With this broader application in mind,
the authors of this report set forth approaches, guidance, and recommendations
to foster cross-sector collaboration, workforce training, continuous learning and
guality improvement, dissemination of best practices and avoidance of unintended
harms, data gathering and utilization, and rigorous research and evaluation.

Many of the recommendations set forth here do not require further investments.
Rather, they highlight the opportunity to leverage and improve upon existing
approaches by acting on the evidence that through preventing ACEs and healing
toxic stress, we can more efficiently and effectively address some of the most
deeply rooted health and societal issues that plague our communities today. When
we have the courage, creativity, compassion, and commitment to address the root
causes of these pervasive health and social inequities, we take an essential step
closer to realizing a world in which everyone is afforded opportunities to reach
their full potential and thrive.
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ADVERSE CHILDHOOD EXPERIENCES

The term adverse childhood experiences is often colloquially used to refer to
a variety of adversities in childhood but, when capitalized, Adverse Childhood
Experiences (ACEs) specifically reference the 10 categories of adversities
investigated in the landmark research study of the same name. The ACE Study
was conducted by the Centers for Disease Control and Prevention (CDC) and
Kaiser Permanente among a clinical population of 17,337 middle-class adults
and investigated a set of 10 categories of common, though under-recognized,
experiences occurring in the first 18 years of life. The findings, first published in
1998, revealed that ACEs are highly prevalent and demonstrate a strong dose-
response relationship with a multitude of negative health and social consequences
in adulthood.*® Figure 1displays the 10 ACE categories, organized in three domains.

ADVERSE CHILDHOOD EXPERIENCES
Abuse

1. Physical,

2. Emotional, or

3. Sexual

Neglect

4. Physical or

5. Emotional

Household challenges (originally phrased as “household dysfunction”; reframed by the CDC in 2015),
caused by having a household member who:

6. Experienced mental illness

7. Used substance(s)

8. Experienced intimate partner violence (initially queried as violence towards the mother or
stepmother)

9. Was absent because of divorce or separation, or
10. Was incarcerated

The California Surgeon General's Report on Adverse Childhood Experiences, Toxic Stress, and Health 5



ABUSE NEGLECT HOUSEHOLD CHALLENGES

Physical, emotional, Physical or emotional Growing up in a household with incarceration, mental iliness,
| substance dependence, absence due to separation or divorce,
e

or infimate partner violenc

©)

Physical [ o ] Incarceration

Physical N Mental lliness ,
« |

Emotional , N Intimate Partner
Q Violence

Emotional Substance Use

Sexual Parental Separation
or Divorce

[ J
aces aware @

EEEEEEEEEEEEEEE

Figure 1. The 10 ACE categories investigated in the landmark study by the CDC and Kaiser Permanente. Image
reproduced with permission from ACEs Aware,? which adapted this with permission from the Robert Wood
Johnson Foundation.

Three key findings from the substantial body of ACEs research published over the
last two decades are summarized below.

1. ACEs are highly prevalent.

Nearly two-thirds of respondents in the CDC/Kaiser study reported at least
one ACE and one in eight reported four or more ACEs.® In subsequent and
more generally representative studies, ACEs have been found to be even more
common-approximately one in six individuals have reported four or more ACEs.b®
For example, in a recent report on results from the 2011-2014 Behavioral Risk
Factor Surveillance System (BRFSS) survey of 214,157 adults from 23 states, 61.6%
reported at least one ACE and 15.8% reported four or more.® These findings
represent the largest US sample queried to date on ACEs. Of note, the BRFSS
utilizes questions about eight of the original 10 ACE criteria (those on abuse and
household challenges, but neither type of neglect).

In California, ACEs are just as prevalent as they are nationally: 62.3% of California
adults have experienced at least one ACE, and 16.3% have experienced four or more
ACEs (2011-2017 BRFSS aggregated data).” The most commonly reported ACEs in
California are verbal or emotional abuse (30.4%) and household substance use
(28.2%). While ACEs are common in all populations, adults enrolled in California’s
Medicaid program (Medi-Cal) are 1.3 times as likely to report having experienced
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four or more ACEs, compared to those with employer-based or private insurance.
Among Medi-Cal enrollees, 68.7% have experienced at least one ACE, and 22.8%
have experienced four or more ACEs.”

2. ACEs are strongly associated, in a dose-response fashion, with
some of the most common, costly, and serious health conditions,
including nine of the 10 leading causes of death in the United
States (US, Figure 2, Table 1), as well as earlier death.?16:17.28-30

While data on adults is better known, in recent California population-based data on
five of the original 10 ACEs (household mental illness, substance abuse, domestic
violence, parental incarceration, and parental death,* separation, or divorce),
publicly insured children in California exposed to two or more ACEs were 2.6
times as likely to have a chronic health condition as those with no ACEs (34.6%
with two or more ACEs; 13.2% without ACEs, National Survey of Children's Health,
2016-2018).%2 (*Parental death was not included in the original ACE study, but here
is combined with parental absence due to separation or divorce.) See Appendix
A for more information on the three population-based surveys used to gather
information on ACEs in California.

High doses of cumulative adversity experienced during critical and sensitive
periods of early development, without adequate buffering protections of safe,
stable, and nurturing relationships and environments, can become “biologically
embedded.” The subsequent biological changes are known as the "toxic stress
response,” which refers to “prolonged activation of the stress response systems
that can disrupt the development of brain architecture and other organ systems,
and increase the risk for stress-related disease and cognitive impairment, well into
the adult years."? While the term “toxic stress"” was originally coined by the National
Scientific Council on the Developing Child® to describe the developmental changes
associated with prolonged adversity in a policy context, it is now recognized that
the accumulated changes to the physiologic stress response system, as well as
brain and other organ system development, represent a health condition with
clinical implications.” These changes include disruptions in brain development
and function of the neuro-endocrine-immune-metabolic axes, acting through
epigenetic (or genetic regulatory) mechanisms that can be transmitted to the next
generation (for further details, see the next two sections, The Biology of Toxic
Stress and Intergenerational Transmission of Adversity).6®

Cumulative adversity is also associated with poorer educational and social
outcomes, including learning, developmental, and behavior problems, high
school noncompletion, unemployment, poverty, and felony charges—many of
which can serve as additional vectors for the intergenerational transmission of
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ACEs have been found to have a graded dose-
1 response relationship with 40+ outcomes to date.
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Figure 2. There is a dose-response relationship between the number of ACE categories experienced and
successively increasing risk of numerous negative health and social outcomes. Image reproduced from the
coc?

adversity.#73#40 Fortunately, exposure to ACEs does not always lead to toxic stress.
The presence of protective factors, like buffering relationships, environments, and
interventions, timing of risk and protective factors, and individual differences in
biological susceptibility, can alter the risk of toxic stress and related health and

social sequelae.

3. While ACEs affect all communities, some populations are affected
disproportionately.

Theoriginal ACE Study was conducted in a population that was largely White, college-
educated, middle class, and privately insured.* Subsequent studies have found a
higher prevalence of ACEs among groups who are racially marginalized (Black,
Latinx, Native American, or multiracial), non-high school graduates, unemployed
or unable to work, in lower income brackets, uninsured or underinsured, involved
in the justice system, women, and/or identify as lesbian, gay, or bisexual.’s?%

Social and structural inequities disproportionately concentrate ACEs, toxic stress,
their precursors, and their consequences in racially, socially, and economically
marginalized communities. Such contexts can exacerbate the impacts of ACEs and
toxic stress and reduce access to buffering resources. Given California's diverse

Roadmap for Resilience 8



Leading causes of death in the US, 2017 0dds ratios for =4 ACEs

(relative to no ACEs)

1. Heart disease 21
2. Cancer 2.3
3. Accidents (unintentional injuries) 2.6
4. Chronic lower respiratory disease 31
5. Stroke 2.0
6. Alzheimer's disease or dementia n.2
1. Diabetes 1.4
8. Influenza and pneumonia unknown
9. Kidney disease 1.7
10. Suicide (attempts) 375

Table 1. Association of ACEs with leading causes of death in the US.

Source of causes of death: CDC (2017)%

Sources of odds ratios: Hughes et al. (2017)? for 1, 2, 4, 7, 10; Petrucelli et al. (2019)% for 3 (injuries with
fracture), 5; Center for Youth Wellness (2014)" for 6; Center for Youth Wellness (2014)" and Merrick et al.
(2019)" for 9

demographic profile, these social and structural factors are critically important to
recognize and address in deploying a statewide strategy for toxic stress mitigation.
The majority (63.2%) of Californians identify as non-White.”® Over a third of
Californians (35.2%) are considered poor or near poor, earning 150% or less than
California’s living wage, by the California Poverty Measure (CPM, 2018), which
accounts for the state's cost of living and family needs.” In California, poverty is
most prevalent among Black, Latinx, and Native American families, and families
with children-18.8% of families with children (compared to 17.6% of Californians
in general) lacked sufficient resources to meet basic needs, earning less than
$34,200 for a family of four.®

Families living in poverty are more likely to experience ACEs and other adversities
and are less likely to have access to the individual and community resources
necessary to prevent ACEs from leading to toxic stress.

Many Californians are also recent immigrants, with 26.9% being foreign-born
(compared with 13.5% nationally) and 44.1% speaking a language other than English
at home (compared with 21.5% nationally).”* While diversity is a rich strength of
California, it presents unique challenges. Immigrant communities face a higher
rate of poverty, concomitant stressors like harrowing migration experiences,
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SYSTEMS AND ELEMENTS THAT HELP “SETTHE ODDS”
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Figure 3. Multi-layered structural and contextual factors that influence life course health. Reproduced with
permission from the National Academies of Sciences, Engineering, and Medicine (NASEM, 2019), courtesy of
the National Academies Press, Washington, D.C.%3

and reduced access to buffering supports, such as familiar medico-legal systems
and family or community support networks left behind in the country of origin.
Additionally, immigrants may have less familiarity with and access to specific local
resources needed to buffer ACEs and toxic stress, including healthcare, cross-
sector linkages, and social supports.®

We also know that the original 10 categories of ACEs are not the only sources
of early or recurrent stress and adversity that are relevant for setting the odds
for life course health and well-being (see Figure 3). They were simply the most
common in the CDC/Kaiser Permanente population under study. Some of the other
adversities that may be additional risk factors for toxic stress include: exposure to
racism, sexism, poverty, food and housing insecurity, interpersonal and community
violence, bullying, death of a family member, and justice system involvement.2%*
Recognizing these additional risks is important since they often co-occur with
ACEs, contribute to their prevalence, and can exacerbate their impacts. It is also
crucial to understand and address the ways in which these factors may compound
the cumulative dose of adversity and reduce caregivers' ability to provide safe,
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stable, and nurturing relationships and environments, particularly given the
disproportionate burden of ACEs in marginalized communities.

The literature exploring these potential risk factors for toxic stress and their
long-term sequelae is less standardized than that for the 10 original ACEs, and
it is important to note that the odds ratios for risk of acute and chronic health
conditions cannot simply be extrapolated to communicate the health impacts
of these additional factors. However, these factors are important for health and
well-being — and are correlated with poorer health outcomes. The evidence on
whether and to what extent they act via the toxic stress pathway versus other
biological pathways is still being built (see The Biology of Toxic Stress). Thus, for
mechanistic clarity, we will term these factors “additional risk factors for toxic
stress,” rather than ACEs, and discuss them under this label, where appropriate.

In sum, severe, frequent, and/or chronic adversity in childhood, in the absence of
sufficient buffering factors, is a root cause of the most prevalent, debilitating, and
costly health conditions in California. Acting through the toxic stress pathway, these
childhood adversities also perpetuate and exacerbate socially rooted inequities
in health, achievement, socioeconomic mobility, and mortality for generations to
come.t#353%66062 ACEs and toxic stress are very common, highly consequential for
health and well-being, and costly to society. They represent an acute and under-
addressed public health crisis of our era.?®%% The time to act on this crisis is now.
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Scientific progress over the past several decades has allowed researchers to
characterize, with greater precision than ever before, the extent to which
our experiences and environments shape our biology. Advances in functional
neuroimaging, developmental neurobiology, genomics, epigenomics,
transcriptomics, proteomics, and metabolomics have begun to decode the
complex mechanisms by which early adversity can become biologically embedded
and influence life-course health and even the health of the next generation.

The growing body of evidence linking environmental factors, including social
and economic conditions, to immediate and long-term health outcomes allows
healthcare providers and public health systems to better serve patients and
communities. Demystifying the root causes of illness and behavior can lead to
more targeted clinical and policy interventions as well as greater compassion,
patience, and the opportunity for relational healing through caring relationships.
Across the healthcare landscape, modern precision medicine approaches and
technologies are facilitating targeted prevention, pinpoint diagnostics, and
individually tailored therapies.® At the cutting edge, the research community
continues to deliver strong evidence that individuals with Adverse Childhood
Experiences (ACEs) and likely toxic stress are at much higher risk for health and
social challenges for decades to come, and that increased risk may be passed
down to subsequent generations. What follows is an overview of scientific studies
describing the biological mechanisms by which early adversity, through the toxic
stress response, affects health.

Stress is defined as a "real or interpreted threat to the physiological or
psychological integrity of an individual which results in physiological and/or
behavioral responses.”® Stressors include experiences as diverse as navigating
a new environment, running a marathon, witnessing violence, or enduring a
physical injury. The body reacts to stress via a complex process of physiological
and behavioral adaptation known as homeostasis, which allows biology to remain
within physiologic parameters necessary for life. An example of homeostasis is
the activation of perspiration and thirst as body temperatures rises on a hot day.
These responses serve to cool the body and maintain temperatures within a preset
normal range.
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More recently, the term allostasis® was developed by McEwen and colleagues
in recognition that certain circumstances result in physiological adaptations
that result in new biological set points that may be temporary or permanent. An
example of allostasis is the many hormonal and physiologic changes associated
with lactation when an infant is born. In response to the birth of the child, the
mother’'s body establishes and maintains new biological set points necessary
to support milk production and infant feeding. The energy required to achieve
allostasis is known as allostatic load.”

In response to a stressor, the body releases stress hormones, including adrenaline
(also known as epinephrine) and cortisol, that activate a range of biological
responses: heart rate and blood pressure increase, brain structures associated
with threat and vigilance become more active, aspects of learning and memory
are altered, and the parts of the brain that facilitate impulse control, judgment, and
executive function become less active.®™ Blood is more efficiently channeled to
the parts of the brain, organs, and muscles involved in the fight-or-flight response.”
Elsewhere in the body, respiration and immune activity increase, digestion slows,
and the reproductive system nearly shuts down completely.” These responses
are essentially identical in mammals, birds, fish, and reptiles, and are central to
surviving the types of stressors typically experienced by organisms, namely short-
term, physical emergencies. Humans, in contrast, activate the same physiological
responses during acute or chronic, non-physical, psychosocial stress.

As the crucial concept in the field, when the stress response is activated too
frequently, intensely, or chronically, allostasis may occur, resulting in new biological
set points being “wired"” as an adaptation to respond to stressful environments.
The stress response, which is life-saving when activated in the short term, as in
most organisms, becomes health-damaging when activated chronically, producing
a state of pathologically heavy allostatic load.” For example, in the short term,
stress hormones increase blood pressure, which can bring greater blood flow to
muscles to save an animal sprinting for its life, but when activated chronically, can
lead to increased wear and tear on blood vessels and damage to the cardiovascular
system.

WHAT IS “TOXIC STRESS”?

The biological stress response has been characterized as falling into three types:
positive, tolerable, and toxic (see Figure 4).® Not all stress is bad. Some stress
is a necessary and even essential part of growth and development; it can help
us transiently mobilize energy and increase focus to perform better at the task
at hand, such as an upcoming test, the big game, or a presentation at work. The
positive stress response is characterized by brief elevations in stress hormones,

Roadmap for Resilience 13



heart rate, and blood pressure in response to a routine stressor. The tolerable
stress response “activates the body's alert systems to a greater degree as a result
of more severe, longer-lasting difficulties, such as the loss of a loved one, a natural
disaster, or a frightening injury. If the activation is time-limited and buffered by
relationships with adults who help the child adapt, the brain and other organs
recover from what might otherwise be damaging effects."”

The toxic stress response is defined by the National Academies of Science,
Engineering, and Medicine's (NASEM) 2019 consensus report as “prolonged
activation of the stress response systems that can disrupt the development of
brain architecture and other organ systems, and increase the risk for stress-related
disease and cognitive impairment, well into the adult years... For children, the
result is the disruption of the development of brain architecture and other organ
systems and an increase in lifelong risk for physical and mental health disorders."?

Adversity experienced during the prenatal or early life periods, without adequate
buffering protections of safe, stable, and nurturing relationships and environments,
can alter the biological stress response, disrupt the development of neuro-
endocrine-immune-metabolic and genetic regulatory mechanisms, and lead to
toxic stress, thus increasing risk for poor health.

The term toxic stress is often mistakenly used to refer to the drivers of stress
or the stressors. In fact, toxic stress refers to the dysrequlated biological stress
response and the concomitant long-term changes in physiology (Figure 5a,b).6%%
Freguent, chronic, or intense stress in a child's environment may tip the balance

TOXIC STRESS RESPONSE

The toxic stress response is defined by the National Academies of Science, Engineering, and Medicine's
(NASEM) 2019 consensus report as:

“prolonged activation of the stress response systems that can disrupt the development of brain
architecture and other organ systems, and increase the risk for stress-related disease and cognitive
impairment, well into the adult years... For children, the result is the disruption of the development of
brain architecture and other organ systems and an increase in lifelong risk for physical and mental
health disorders."?

CRITICAL PERIOD

A time in development when the presence or absence of an experience results in irreversible change.®84

SENSITIVE PERIOD

A time when the brain is particularly responsive to a stimulus in the environment.®
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The Biology of Toxic Stress

S TRESS R ESP ONSE
POSITIVE

Physiological response to
mild or moderate stresso

Brief activation of stress
response elevates heart
blood pressure, and
hormonal levels

E
YNNI

Homeostasis recovers
quickly through body’s
natural coping mechan

Tough test at school,
playoff game

Figure 4. Stressors such as homework and training in team sports are normative, even positive experiences,
and help build adaptive capacities that result in resilience. Tolerable stressors may occur due to early
experiences such as moving, routine family hardship, and in some cases, natural disasters. These are time-
limited and, with enough positive support, are able to be overcome. Toxic stress may arise due to ACEs or
significant stressors such as exposure to discrimination or poverty that are not sufficiently buffered by a
positive supportive environment and other interventions. Figure reproduced with permission from Elsevier

from the positive or tolerable stress response to a toxic stress response, leading
to stress-related disease and cognitive impairment.** While the term "“toxic stress”
was originally coined by the National Scientific Council on the Developing Child®
as a means to describe the developmental changes associated with prolonged
adversity in a policy context, it is now recognized that the accumulated changes
to the physiologic stress response system, as well as brain and other organ system
development, represent a health condition with clinical implications.¢%#

Children are especially susceptible to effects of adversity because their brains and
bodies are developing, that is, laying a foundational architecture for a lifetime of
health and experiences. Critical and sensitive periods of development mark distinct
and time-limited periods when children’s growth and maturation is, respectively,
dependent on or heavily influenced by interactions with the environment and
people around them.®® A critical period is a time in development when the presence
or absence of an experience results in irreversible change.®8468160 Binocular
vision (the ability of the brain to consolidate input from the two eyes into a single,
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The Biology of Toxic Stress
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Type of adversity
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Figure 5a,b. A depiction of how childhood adversity (important variables include: duration, number,
interactions, and types) interacts with an individual’s genetic endowment and developmental trajectory to
lead to a variety of biological changes called the toxic stress response, including neuro-endocrine-immune-
metabolic and genetic regulatory disruptions, to increase risk for lifelong health and social problems.
Reproduced under a creative commons open access license from The BMJ.1%3
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integrated, three-dimensional picture) is an example of a developmental process
that has a critical period. If a child has misalignment of one or both eyes that is
not corrected within a specific window of time (typically by age eight), then the
ability of the brain to form a 3-D image from ocular inputs is lost, even if the eye
alignment is subsequently corrected. Similarly, a sensitive period is a time when
the brain is particularly responsive to a stimulus in the environment.?# Unlike
critical periods, the window doesn't entirely close at the end of the sensitive period,
but the brain’s responsiveness diminishes significantly. Language acquisition is an
example of a developmental process that has a sensitive period. Learning a new
language happens more quickly and with less effort in early childhood due to high
levels of neuroplasticity in the brain centers governing language, but the ability
to acquire new languages does continue throughout life, albeit at a reduced level.
Experiencing adversity during critical and sensitive periods is therefore more
likely to lead to long-term changes in epigenetics, neurophysiology, endocrine
systems, immune function, metabolism, and other biological systems.

The more ACE categories to which a person is exposed, the more likely it is that
they will develop a toxic stress response and that health conditions also known
as ACE-Associated Health Conditions (AAHCs) will develop earlier on and more
severely than if the individual had not been exposed. These conditions include
cardiovascular disease, chronic obstructive pulmonary disease (COPD), liver
disease, cancer, diabetes, obesity, cognitive impairments, risky sexual behaviors,
early and high-risk substance use, depression, suicidality, poor self-rated health,
and premature mortality.25P6230668 The |ist of currently understood AAHCs for
adult and pediatric patients in presented in Tables 2 and 3.

Cumulative adversity is also associated with poorer educational and social
outcomes, including learning, developmental, and behavior problems, high
school noncompletion, unemployment, low life satisfaction, poverty, and felony
charges—many of which can serve as additional vectors for the intergenerational
transmission of adversity.26Mm3440

It is important to note that ACE exposure alone does not determine or foretell an
individual's future health or life outcomes. Rather, the risks associated with ACE
exposure are modulated by multiple factors, such as biological susceptibility, which
includes genetic material inherited from one's parents, and protective factors,
such as supportive relationships, environments, and community resources.®4 468
One example of biological susceptibility is the presence of several versions of the
serotonin transporter gene, which control the concentration of the neurochemical
serotonin, which is important for mood, reward, and learning. Those with one form
of the gene are more likely to develop psychopathology, such as depression, after
stressful situations than those with a different version of the gene.®%
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ACE-Associated Health Conditions: Pediatrics

Symptom or Health Condition For = X ACEs (compared to 0) Odds Ratio

Asthma? # 4 1.7-2.8
Allergies® 4 Z.5
Dermatitis and eczema® 3* 2.0
Urticaria® 3* 2.2
Increased incidence of chronic disease, impaired 3 2.3
management?

Any unexplained somatic symptoms?® 3 93

(eg, nausea/vomiting, dizziness, constipation, headaches)
Headaches®

4 3.0
Enuresis; encopresis® - -
Overweight and obesity® 4 2.0
Failure to thrive; poor growth; psychosocial dwarfism® 24 = =
Poor dental health'® 22 4 2.8
Increased infections® (viral, URIs, LRTIs and pneumonia, AOM, o
UTls, conjunctivitis, intestinal) ¢ 1d-24
Later menarche® (> 14 years) 25 2.3
Sleep disturbances®® G5 PR 3.1
Developmental delay® 3 1.9
Learning and/or behavior problems?® 4 32.6
Repeating a grade'® 4 2.8
Not completing homework'® 4 4.0
High school absenteeism?®® 4 7.2
Graduating from high school?® 4 0.4
Aggression; physical fighting®® For each additional ACE 1.9
Depression® 4 3.9
ADHD* 4 5.0
Any of: ADHD, depression, anxiety, conduct/behavior disorder®® 3 4.5
Suicidal ideation?® 1.9
Suicide attempts?® For each additional ACE 1.9-2.1
Self-harm?? 1.8
First use of alcohol at < 14 years’ 4 6.2
First use of illicit drugs at < 14 years'® 5 9.1
Early sexual debut? (<15-17 y) 4 3.7
Teenage pregnancy?’' 4 4.2

Table 2. ACEs are associated in a dose-response fashion with many leading causes of poor health in children;
the odds ratios represent data on health risks in those with four or more ACEs, relative to those with none.
Reproduced with permission from ACEs Aware.5

Accumulating positive experiences during childhood can buffer the developing
brain and body from the harmful effects of stress—in other words, they build
resilience.%%” Resilience is the ability to withstand or recover from stressors, and
results from a combination of intrinsic factors, extrinsic factors (like safe, stable,
and nurturing relationships with family members and others), and predisposing
biological susceptibility.#?®* Of note, while the term resilience is often considered in
the mental health and behavioral domains, scientific advances in understanding of
the impact of stress on neuro-endocrine-immune-metabolic and genetic requlatory
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ACE-Associated Health Conditions: Adults

Symptom or Health Condition 0Odds Ratio (excluding outliers)
Cardiovascular disease? (CAD, M, ischemic heart disease) 2:1
Tachycardia®’ =1ACE 1.4
Stroke?® 2.0
Chronic obstructive pulmonary disease (emphysema, bronchitis)”' 3.1
Asthma® 2.2
Diabetes?' 1.4
Obesity® 2,1
Hepatitis or jaundice’ 2.4
Cancer, any?' 72,3
Arthritis® 7 (self-reported) O LEIE T
=1ACE: 1.3
Memory impairment® (all causes, including dementias) 4.9
Kidney disease®® 1.7
Headaches! = 5ACEs: 2.1
Chronic pain, any® (using trauma z-score) 1.2
Chronic back pain®® (using trauma z-score) 1.3
Fibromyalgia® >1ACE: 1.8
Unexplained somatic symptoms, including somatic pain, headaches®? 20-2.7
Skeletal fracture’ 1.6-2.6%
Physical disability requiring assistive equipment® 1.8
Depression?' 4.7
Suicide attempts?! 37.5
Suicidal ideation?® 10.5
Sleep disturbance® 1.6
Anxiety?! 3.7
Panic and anxiety®
Post-traumatic stress disorder®’ 4.5
lllicit drug use?' (any) 5.2
Injected drug, crack cocaine, or heroin use? 10.2
Alcohol use” 6.9
Cigarettes or e-cigarettes use®® 6.1
Cannabis use?® 11.0
Teen pregnancy?' 4.2
Sexually transmitted infections, lifetime?® 5.9
Violence victimization?' (intimate partner violence, sexual assault) 7.5
Violence perpetration?! 8.1

Table 3. ACEs are associated in a dose-response fashion with many leading causes of poor health in adults;
the odds ratios represent data on health risks in those with four or more ACEs, relative to those with none.
Reproduced with permission from ACEs Aware.

health compel advancement of the definition of resilience to also include these
domains as well.

A nurturing parent or caregiver is a critically important resilience factor for
children, turning potentially toxic stress into tolerable stress.®44410 Qther
factors that reduce the likelihood of developing a toxic stress response include
freedom from discrimination, supportive friend networks, safe neighborhoods,
and community resources, like access to high-quality healthcare, nutrition, and
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child care.®™ At the molecular level, resilience arises from a combination of neural,
hormonal, immune, metabolic, epigenetic, and genetic factors that interact with
environmental influences and foster an individual’s ability to adapt in a healthy
manner. In order to determine why some individuals are less sensitive to stress
than others, researchers have sought methods to peer more deeply into biological
mechanisms and observe the inner workings of the cell and other biological systems
to, in the metaphor often used, “get underneath the skin"” in understanding how
ACEs lead to AAHCs.” These mechanisms by which toxic stress is embedded in
the functioning of different organ systems, and how those processes affect health
and behavior, are discussed below (Figure 5, Table 4).

TOXIC STRESS: NEUROLOGIC, NEUROENDOCRINE,
AND NEUROPSYCHIATRIC EFFECTS

HPA and SAM axes

We react to perceived threats with the fight-flight-or-freeze response—preparing
our bodies to be able to take action to oppose danger by running away, or
remaining in place to challenge the threat. Most of the biological reactions that
facilitate these normal responses are driven by two main systems: the sympatho-
adreno-medullary (SAM) axis, which makes the stress hormone adrenaline and
hypothalamic-pituitary-adrenal (HPA) axis, which makes the stress hormone
cortisol. These circuits originate in the brain and are essential for adaptive biological
responses. Both the HPA and SAM systems are normally active at baseline levels,
but in response to stress, activity intensifies. When activated too frequently or for
too long, these systems can become dysrequlated.

When the SAM axis is activated, the sympathetic nervous system (SNS), which
connects to nearly all the organs in our body, directly releases the neurochemical
noradrenaline (also known as norepinephrine), causing the adrenal glands to
release adrenaline (also known as epinephrine). These chemicals typically act
within seconds to minutes. The release of adrenaline rapidly and systemically
prepares multiple organ systems to fight or to flee a threat by enhancing alertness,
increasing heart rate, blood pressure, and respiration, funneling oxygenated
blood and cellular fuel to the brain and skeletal muscles in the arms and legs,
increasing immune activation, and temporarily pausing non-essential functions,
including suppressing appetite and reproductive drive.”* %% Briefly, the HPA axis
is activated when multiple brain regions identify a threat. The hypothalamus
responds by releasing corticotropin-releasing hormone (CRH), which triggers
the pituitary gland to release adrenocorticotropic hormone (ACTH), which, in
turn, stimulates the adrenal glands to release cortisol, which works over hours to
days. During stressful episodes, cortisol triggers the liver, fat cells, muscles, and
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NHE)

Neurologic;
neuroendocrine

Mechanism(s)

Dysreqgulation of the sympatho-adren-
medullary (SAM) and hypothalamic-
pituitary-adrenal (HPA) axes, with
long-term changes in requlation of
key hormones, including cortisol and
adrenaline; autonomic imbalance

Altered reactivity and size of the
amygdala

Inhibition of the prefrontal cortex

Hippocampal neurotoxicity

Ventral tegmental area (VTA) and reward
processing dysrequlation

Health Impact

Difficulty modulating, sustaining,
or dampening the stress response,
heightened or blunted stress sensitivity

Increased fear responsiveness,
impulsivity, and aggression

Impaired executive function, with
poorer planning, decision-making,
impulse control, and emotion regulation

Difficulty with learning and memory

Increased risky behaviors and risk of
addiction

Immunologic;
inflammatory

Increased inflammatory mediators and
markers, especially of the Th2 response;
inhibition of anti-inflammatory pathways;
gut microbiome dysbiosis

Changes in growth hormone, thyroid
hormone, and pubertal hormonal axes

Increased risk of infection, auto-
immune disorders, cancers, chronic
inflammation; cardiometabolic
disorders

Changes in growth, development, basal
metabolism, and pubertal events

Endocrine; metabolic

Changes to leptin, ghrelin, lipid and
glucose metabolism, and other metabolic
pathways

Sustained changes to the way DNA is
read and transcribed

Increased risk of overweight, obesity,
cardiometabolic disorders, and insulin
resistance

Mediates all aspects of the toxic stress
response

Epigenetic; genetic

Sustained changes to the way DNA is
read and transcribed

Telomere erosion, altered cell replication,
and premature cell death

Mediates all aspects of the toxic stress
response

Increased risk for disease, cancer, and
early mortality

Table 4. Biological systems disrupted by toxic stress.
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the pancreas to increase blood sugar levels available to the brain and skeletal
muscles, which boosts energy levels and readies the body to respond to a threat.
Cortisol also increases blood pressure and cardiac output, while suppressing sleep,
immune, reproductive, and growth functions.” The fact that most human cells are
sensitive to cortisol helps explain the wide-ranging impacts of the hormone on the
body during normal times, including on metabolism, immune and inflammatory
mechanisms, reproductive function, cognition, mood, sleep and wakefulness, and
motivation.

When fight or flight is not possible, the freeze response may be employed. The
freeze response can consist of either “playing dead,” which involves dissociating
and/or fainting, conserving energy and releasing endogenous opioids, or a “frozen
stiff” state, which involves heightened awareness with an inability to move. ¢

Normal requlation of the stress response works much like a thermostat, in which
increasing levels of adrenaline and cortisol trigger the brain to turn off the stress
response in a process called feedback inhibition, just as a thermostat turns off
the heat when the desired temperature is reached. Thus, homeostasis is restored.

However, chronic stress not only activates the stress response repeatedly, but
gradually impairs feedback inhibition, compromising an organism'’s capacity to
recover back to baseline after a stressor.”" For example, exposure to ACEs and
other adversities may be associated with reduced responsiveness of the brain
to the hormones cortisol (glucocorticoid resistance) and adrenaline. This occurs
when prolonged exposure to these hormones causes brain cells to reduce the
number and effectiveness of the receptors where these hormones bind: the
glucocorticoid receptors that bind cortisol and the B-2 adrenergic receptors that
bind adrenaline and noradrenaline. Glucocorticoid resistance makes cells less
responsive to cortisol, which impairs negative feedback. Glucocorticoid resistance
is involved in many of the diseases associated with toxic stress, such as obesity,

IMMEDIATE > Central nervous system: Vigilance, energy, increased blood sugar,
changes in cognition and decision- insulin resistance, and shutdown of
RESULTS OF making processes like digestion, growth, and
THE STRESS > Cardiopulmonary: Increased reproduction
RESPONSE  respiration, heart rate, blood > Immune; In early stages (autonomic
pressure, oxygenation, and blood nervous system), increased
flow to brain and skeletal muscles inflammation to fight pathogen(s); in
> Metabolism: Mobilization of stored later stages, decreased inflammation

to rebalance the system
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type 2 diabetes, and heart disease.™ Persistently abnormal levels of cortisol and
adrenaline alter cell and tissue functions in ways that increase cellular aging and
heighten health risks.0mm

Toxic stress is associated with increased risk for numerous neuropsychiatric
disorders, including post-traumatic stress disorder (PTSD), depression, anxiety,
substance abuse, attention-deficit/hyperactivity disorder (ADHD), Alzheimer's
disease and other dementias, and chronic pain.®™% While the causes of
neuropsychiatric disorders are numerous and complex, changes to the brain's threat
response, impulse control, motivation and reward pathways, and pain perception
mechanisms are associated with toxic stress and are believed to contribute to
these risks. It is important to highlight that although neuropsychiatric disorders
are among the most widely recognized manifestations of toxic stress, there is wide
variation in which health conditions specific individuals may experience as a result
of toxic stress. For example, some experience only immune, metabolic, or endocrine
consequences of toxic stress, without any diagnosable neuropsychiatric conditions.
Clinical outcomes depend on a complex interplay of predisposing biological factors,
genetic and epigenetic makeup, timing and duration of exposures, and buffering
factors. These effects can also interact synergistically with those of other toxic
exposures (see LEAD TOXICITY).

Toxic stress is also associated with structural and functional changes in brain
architecture, including many brain regions, such as the amygdala (which governs
fear and emotion), hippocampus (memory), prefrontal cortex (executive function),
and mesolimbic dopamine system (reward and motivation).”?# The amygdala, with
itsroleinthreat detection, fear,and anxiety, has been measuredto be larger and more
active in people who exhibit anxiety due to experiencing early childhood adversity.
By contrast, the hippocampus and prefrontal cortex have been documented in
functional neuroimaging studies to be smaller and less active in individuals with
a history of ACEs, and these changes are associated with difficulty with learning,
memory, attention, impulse control, and executive functioning.??% Further, in
toxic stress, the reward system, including the nucleus accumbens, the ventral
tegmental area, and the neurochemical receptors for dopamine and noradrenaline
(from the SAM system), can change in complex ways.*™ One such change is a
reduction in dopamine signaling, leading to less intrinsic motivation to perform
routine activities, which also become less rewarding, with a predisposition toward
mood disorders like depression.®®™ These changes in reward circuitry may also
increase the likelihood of engaging in risky behaviors such as substance use.""5
" Because the experiences of reward and motivation can be blunted with early
life adversity, it may take more intrinsically motivating factors (such as substance
use) to produce a rewarding response. Following childhood adversity, the pain
and emotional control circuitry of the brain may be sensitized to respond more
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intensely to threatening stimuli, including perceived pain.”*® The combination of
greater awareness of pain due to changes in specific circuits and hypersensitivity
in its perception due to changes in other circuits results in consequences such as
increased susceptibility to acute and chronic pain disorders."8

TOXIC STRESS:
IMMUNE AND INFLAMMATORY EFFECTS

Toxic stress is associated with immune dysregulation, which can involve either
under-activation or over-activation of components of the immune system. These
changes can affect both innate (nonspecific) and acquired (specific) immunity.™™

LEAD
TOXICITY

Lead is an example of a specific
environmental exposure that interacts
with the toxic stress response, in

that the effects of lead exposure

are more powerful in children who

are experiencing toxic stress, and

vice versa. Lead exposure disrupts a
child's ability to recover from early life
stress. Both animal and human studies
have identified toxic stress and lead
as affecting shared neurobiological
systems, including the hypothalamic-
pituitary-adrenal (HPA) axis, as well as
the frontal cortex and hippocampus
(parts of the mesocorticolimbic
system). Exposure to lead in early

life can result in potentially lifelong
alterations in the HPA axis and
accentuate physiologic responses to
stress.'

Exposures to both lead and toxic
stressors (like ACEs) together result
in enhanced neurotoxicity.™ Exposure
to lead also acts synergistically with
stress during pregnancy and early
childhood, and is associated with
decreased 1Q, increased incidence

of attention-deficit/hyperactivity
disorder (ADHD), antisocial behavior,
preterm birth, lower birth weight, and
juvenile justice involvement. Higher
levels of maternal self-esteem are
associated with decreased levels of
ADHD and increased cognitive abilities
in children, but higher blood lead
levels in children reduce that benefit
of high maternal self-esteem. ™
After pregnant rats were exposed

to both lead and stress, their great-
grandchildren were found to have
residual changes to their stress-related
gene expression and biomarkers.™

In other words, the third generation,
which was never exposed to early
adversity or lead, exhibited chemical
changes to specific genes that are
involved in the stress response. This
has implications for intergenerational
transmission of adversity without

the child having experienced direct
adversity. (See the next section,
Intergenerational Impacts of
Adversity, for more details.)
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A dysregulated immune system is less efficient at fending off pathogens. Most
importantly, stress in and of itself often leads to greater vulnerability to infection
and autoimmunity (a condition in which the immune system attacks itself, causing
disease).®® Toxic stress affects immune cell function, maturation, and reactivity.
Chronic stress alters the response to adrenaline and cortisol signaling in the
bone marrow, where immune cells are made, resulting in newly born immune
monocytes that are proinflammatory and resistant to cortisol’s anti-inflammatory
signaling.®™® Further upstream, stress can also impact the early establishment of
gut bacteria, known as the microbiome, which in turn influences the generation of
certain immune cells in bone marrow for essential inflammatory responses.®®®" An
individual may also exhibit oversensitivity to the anti-inflammatory properties of
cortisol.®® As a result, dysregulated immune system activity can cause increased
likelihood of inflammatory and autoimmune diseases among people with high
ACEs and toxic stress, such as arthritis, asthma, food and seasonal allergies, and
eczema, as well as increased vulnerability to infectious pathogens.®M&®

Altered immune and inflammatory system function is marked by an increase
in biomarkers of chronic inflammation, including C-reactive protein (CRP),
interleukin-6 (IL-6), and NF-kB."™11%1% |t js glso possible to detect elevated levels of
virus antibodies, such as to the Epstein-Barr virus, during episodes of high stress.
While viruses can exist in the body in a latent, neutral form that does not lead to
symptoms because they are maintained in that state by the immune system, stress
can suppress the immune system and reactivate these latent viruses, leading to
higher levels of active virus, which also triggers the production of antibodies
against the virus.””®

Optimal function of the innate and adaptive immune systems is critical for the
body to mount a robust defense to new infections like coronavirus disease 2019
(COVID-19).”" Toxic stress physiology may increase risk of contracting or dying
from COVID-19, either through dysregulation of the immune response and/or
through increased burden of AAHCs, which may predispose to a more severe
COVID-19 disease course (see COVID-19 AND TOXIC STRESS). For example, stress is a
known trigger of inflammation in the lungs, an organ highly impacted by the the
novel coronavirus, SARS-CoV-2.%%" Stress-induced lung inflammation can impair
respiratory function, similar to that seen in patients with asthma, potentially
placing individuals with toxic stress at risk of worse outcomes from COVID-19,202203
Beyond the direct influence on lung function, stress can specifically exacerbate the
progression of viral pulmonary diseases by impairing innate lung tissue defenses
against viral infection 20426

Further, those with toxic stress may also be more susceptible to the health effects
of acute or chronic stress. Thus, the biological condition of being stress-sensitized
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also increases the risk of stress-related chronic disease exacerbations related to
the numerous stressors (e.g., psychosocial, financial, and grief-related) associated
with living through the pandemic. For example, acute stress is associated with
changes in endothelial cell function, increased arterial stiffness, vessel wall
damage, increased blood viscosity, and/or a hypercoagulable state, all of which
promote increased risk of blood clots. These changes can result in increased risk
for heart attacks and/or strokes, which have been documented to rise significantly
in the months following natural disasters such as earthquakes and hurricanes.?72®

One study found that people with the highest rates of stress were nearly six times
as likely to become infected by cold viruses and over two and a half times as likely
to develop clinical symptoms than people with low levels of stress.” Children living
in stressful situations are approximately one and a half times more prone to fevers
than those in low-stress households.?’?® People who grew up in families of low
socioeconomic status, which is also a risk factor for toxic stress, are also more
susceptible to viruses that cause respiratory infections.?*? People experiencing
high levels of stress also receive less protection from influenza vaccines.?’ One
recent national study found that, compared to low-stress controls, people with
the highest levels of stress are more likely to die from infections overall (67%
increased risk), and are especially likely to die from viral infections (114% increased
risk), develop pneumonia (83% increased risk), or have bacterial infections (23%
increased risk).?

Chronic respiratory diseases like emphysema, bronchitis, and asthma all involve
inflammation in the lungs, which can be caused by a combination of factors,
including stress, cigarette smoking, genetic susceptibility, and environmental
exposures.??? The toxic stress response triggers a pro-inflammatory state and
also increases the risk of smoking in a dose-response manner, posing cumulative
hazards to respiratory health. For adults with an ACE score of five or higher, the
likelihood of ever smoking is more than triple the rate for adults with zero ACEs.?
Due to additional risk factors for poor lung conditions, including environmental
exposures, individuals with ACEs are subject to chronic lung diseases more often,
demonstrating synergistic interactions between the inflammatory and neurologic
consequences of toxic stress.® Even when controlling for smoking behavior, adults
with five or more ACEs are more than twice as likely to develop chronic obstructive
pulmonary disease (COPD), one of the leading causes of death in the US.#6%%

Children with four or more ACEs face al1.7-fold increased risk of asthma, with Latinx
children exhibiting 4.5-fold increased risk, compared to those with zero ACEs.?
Asthma arises from a diverse interplay of factors, involving the gut microbiome,
immune and inflammatory system alterations, environmental exposures (see
EARLY ADVERSITY AND EXPOSURE TO POLLUTION), acute stressors, and changes to the stress
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response system, including to key receptors.??#02" At the molecular level, early
adversity is associated with lower concentrations of the -2 adrenergic receptor,
which is the molecular target of a first-line medication for asthma exacerbations
called albuterol, and lower concentrations of the glucocorticoid receptor, targeted
by steroid treatments like prednisone. Due to the receptors’ downreqgulation,
these standard asthma treatments may be less effective in individuals with ACEs
(see Primary and Secondary Prevention Strategies in Healthcare and Tertiary
Prevention Strategies in Healthcare, in Part I, for more information).?°

Chronicinflammation may heightenthe risk of cancer through multiple mechanisms,
including increasing the DNA mutation rate and increasing new blood vessel
growth (angiogenesis), which funnels nutrients to tumors. Once a cancer has
developed, chronic inflammation can promote its transformation and spread by
interfering with normal anti-tumor mechanisms, increasing cytokine production,
and creating cancer-protective micro-environments.?® Chronic inflammation

EARLY
ADVERSITY
AND
EXPOSURE TO
POLLUTION

During the earliest years of life,

the lungs are most sensitive to
environmental pollutants. Prolonged
or extreme exposure to air pollutants
can affect pulmonary development,
impacting health outcomes throughout
childhood and beyond. As the tissues
develop, the lungs are especially
vulnerable to exposure to particulate
matter, such as from smoke, traffic-
related air pollution (TRAP), or high
concentrations of dust. Exposure to
ACEs and the associated dysregulation
of the immune system involved

in toxic stress can combine with
breathing polluted air to exacerbate
negative asthma-related outcomes.
For example, one study demonstrated
that children who lived among high
levels of TRAP were at 1.5 times greater
risk of developing asthma, but only if
their parents reported a high degree
of stress, suggesting a concomitant
immunological vulnerability from

early adversity.?22® In childhood, air
pollutants and stress interactions
are associated with changes in
specific inflammatory mediators that
can be related to worsened asthma
outcomes, including interleukin-5,
IgE (the allergic-type antibodies),
and eosinophil counts (allergic-type
immune cells).?*

As another example, in utero exposure
to both stress and air pollution can
increase oxidative stress, which

may affect the development of the
fetal lungs, including increasing
airway inflammation and adverse
simplification of the normally complex
structure.?2¢ |n fact, an increased
risk of asthma was found in children
co-exposed in utero to fine particulate
matter (PM, ;) and maternal stress (OR
115; 95% Cl, 1.03-1.26) during the phase
of lung development when many of
the peripheral airways important in
asthma develop (canalicular phase).
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and increased generation of oxygen radicals (also known as oxidative stress), in
combination with failure of genetic requlatory mechanisms, can also interfere with
the success of some cancer treatments.?® Many cancers are caused by underlying
inflammatory changes. For example, studies estimate that 18% of cancers are
linked to chronic infection, 30% to smoking, and 35% to dietary factors (14%
to 20% specifically to obesity).2?* Particulates and carcinogens from cigarette
smoke, and other environmental hazards such as asbestos and pollution, lead to
chronic inflammation in the lungs and other places in the body.?® There is growing
evidence, as well, that exposure to nicotine during pregnancy or infancy leads to
accelerated cellular aging, through epigenetic changes.”

TOXIC STRESS:
ENDOCRINE AND METABOLIC EFFECTS

The endocrine system consists of a finely tuned internal communications network
driven by hormone production, transportation, and negative feedback loops via a
network of glands and blood vessels throughout the body. Collectively, hormones
coordinate and drive the most essential functions, including metabolism, growth
and development, reproduction, and responses to stress, injury, and environmental
factors. Stress, infections, disruptions to metabolic activity, and many other
circumstances can trigger and exacerbate endocrine disorders, potentially leading
to abnormal growth patterns, weight gain or loss, early or delayed puberty, loss
of bone mass, reproductive problems, and dysregulation of metabolic processes
like energy storage and use, among others.

Metabolic syndrome describes a clustering of health conditions, including high
blood pressure, high fasting blood sugar, insulin resistance, excess abdominal
fat, abnormal cholesterol, or abnormal triglyceride levels, and it is more likely to
occur in people who have experienced adversity during childhood.*"?® Metabolic
syndrome is, in turn, related to increased risk for cardiovascular disease, including
heart attacks and ischemic heart disease; cerebrovascular disease, including
stroke; type 2 diabetes; and obesity.*#' Notably, of all the health costs associated
with AAHCs studied to date, cardiovascular disease comprises the greatest
share.®¢ Toxic-stress-related inflammation is one cause for increased risk of
metabolic syndrome after adversity. Elevation of one marker of inflammation, IL-
6, is correlated with risk of heart attack (myocardial infarction). One study found
that people in the highest 25% of IL-6 expression have a 2.3-fold increased rate
of heart attack, compared with the lowest 25%.%? In other studies, people with the
highest levels of the inflammatory marker CRP are at 4.4-fold increased risk for
heart failure, heart disease, and death, while tumor necrosis factor-alpha (TNF-a)
levels are associated with increased risk for heart failure, heart attacks, and small-
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vessel disease.?0#1%325 Cardiometabolic risk is also increased by smoking, lower
physical activity, increased body mass index, and increased blood pressure. The
first three of these factors are independently associated with a history of ACEs in
a dose-response fashion, further increasing cardiometabolic risk for those with
toxic stress.¥Ba6zl

Toxic stress also increases risk for obesity and for being overweight.? Changes in
brain reward signaling pathways, as well as metabolic hormones which govern
feeding and hunger cues, may predispose to overconsumption of high-fat, high-
sugar foods.®#8% | eptin is a hormone that helps signal satiety or fullness.®
During the fight-flight-or-freeze stress response, leptin is released acutely.
However, following chronic stress, leptin resistance occurs, and the body may
not appropriately signal fullness (satiety) after a meal, and this may contribute
to overeating.?#%2 The production of other appetite- and metabolism-regulating
hormones, including neuropeptide Y and ghrelin, has also been measured to be
altered following adversity in ways that promote cardiometabolic risk.%3%8

Type 2 diabetes is caused by dysregulated insulin production by the pancreas and
reduced sensitivity (insulin resistance) exhibited by cells throughout the body
and brain. Toxic stress can increase risk for these outcomes. Prenatal exposure
to major stressors may result in impaired regulation of glucose metabolism .23
Early adversity can reduce the production of insulin, a key hormone needed
to requlate glucose levels, resulting in abnormalities in insulin and glucose
metabolism.B##?® Moreover, prolonged exposure to glucocorticoids can result in
whole-body insulin resistance.?® Stress may even change patterns of insulin
secretion intergenerationally, leading subsequent generations to be more
susceptible to diabetes.™2M Insulin resistance has been identified as a potential
unifying factor for certain mental and physical health problems in individuals who
experienced early life adversity. Lipid metabolism can also be disrupted by toxic
stress, further increasing metabolic risk—and these changes can be transmitted
to future generations.?4%

Kidney disease is also a major source of mortality in the US, affecting more than one
in seven (37 million) people. People with four or more ACEs are at 1.7-fold increased
risk of developing kidney disease (relative to those with zero ACEs).*?® Converging
risk factors include heart disease, obesity, diabetes, and high blood pressure.?6%
Several studies have suggested a convergent mechanism for cardiovascular and
kidney disease through dysrequlation of endothelin-1, which plays a role in blood
pressure and arterial stiffness and is activated in response to stress.?02%®
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TOXIC STRESS:
EPIGENETIC AND GENETIC EFFECTS

Adversity in early life is associated with changes in how DNA is read and
maintained, broadly called the epigenetic landscape, and it is capable of altering
the regulation of gene expression that governs multiple biological processes.??3
A diverse set of factors attached to DNA, called epigenetic markers, can alter the

BIOMARKERS
ASSOCIATED
WITH TOXIC
STRESS

While there currently exist no widely
agreed-upon clinical diagnostic
criteria for toxic stress, a number

of biomarkers associated with
neuro-endocrine-immune-metabolic
disruption are under investigation.®23
Although the definition continues to be
refined, in broad terms, a biomarker

is “a defined characteristic that is
measured as an indicator of normal
biological processes, pathogenic
processes, or biological responses

to an exposure or intervention,
including therapeutic interventions.
Molecular, histologic, radiographic, or
physiologic characteristics are types
of biomarkers."** Though this research
is still nascent, the biomarkers below
have been associated with toxic stress
and/or ACEs and may become clues

or targets to identify patients at risk
for toxic stress and associated poor
health outcomes. These biomarkers
and the clinical pathways they inform
may also offer insight into potential
therapeutic targets and precision
medicine treatments to ameliorate the
impact of toxic stress on health and
well-being. 363

Markers of inflammation
> Soluble urokinase plasminogen

activator receptor (SuUPAR);
interleukin-6 (IL-6) and tumor
necrosis factor-alpha (TNF-a);
C-reactive protein (CRP)!43334

Markers of stress, stress reactivity

> Cortisol: both higher and lower levels
of cortisol have been reported in
toxic stress334

Markers of altered metabolism

> Le ptin259,261,341,347; ghre | | n263,264;
neuropeptide-Y (NPY)2s2

> Mitochondrial DNA accumulation334
Marker of cellular aging

> Telomere length?930

Markers of epigenetic requlation

> Various, including methylation of

the serotonin promoter and FkBP-
5313,316,351-353

While many potential biomarkers for
toxic stress have been proposed, few
have been fully validated. Fewer have
been translated into successful models
for use in diagnosis, risk stratification,
or assessing treatment efficacy
modalities in treating toxic stress or its
health complications or subtypes (i.e.,
metabolic, immune, neuropsychiatric,
or endocrine).
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way in which genes are transcribed in response to lived experiences; they include
DNA methylation, histone post-translational modifications, and small noncoding
RNASs.2%3 Epigenetic markers can arise from environmental influences or may be
passed from parent to child via the sperm and egg (paternal and maternal germ
lines). Studies using animal models on the effects of early life stress on maternal

separation, maternal care

For people with toxic stress, quality, and exposure to
- : . stressors demonstrate how
aging faster is not a metaphor; 5o “erions e oy
those with six or more ACEs affect offspring behavior and
live, on average, almost 20 health throughout ife. ==
years less than those with Recent  studies  suggest
that childhood adversity is
none. associated with premature

cellular aging, which is
measured by proxies such as shortened telomeres and an advanced epigenetic
clock (@ combination of epigenetic markers that indicate the biological age
of cells). Telomeres are regions at the ends of DNA strands that protect them
from degradation, and because telomeres are shortened over time, they act
as a countdown clock to cellular senescence and death.¥3% As cells age, their
functioning declines.?® Stress, especially in early and middle childhood, leads
to shortened telomeres and premature cellular aging.”*% Accelerated cellular
aging as a component of toxic stress physiology may lead to higher rates of
cancer, diabetes, rheumatoid arthritis, lupus, and Alzheimer's disease and other
dementias. ™3 Toxic stress is associated with cognitive decline and other markers
of aging.” For people with toxic stress, aging faster is not a metaphor; those with
six or more ACEs live, on average, almost 20 years less than those with none.?

It is also known that, in addition to the 10 ACEs, there are other risk factors for toxic
stress, such as poverty and racism, that exacerbate these impacts. For example, the
top 1% of earners live an average of 14.6 years longer than the bottom 1%; further,
White Americans live approximately five years longer than Black Americans, and
about 80% of this difference can be attributed to socioeconomic factors.?33%

Epigenetic changes are driven by life experiences, both positive and negative. While
initially thought to be permanent, recent studies provide examples that building
resilience and targeted treatments can reverse or prevent negative epigenetic
changes resulting from childhood adversity, as well as subsequent biological
risks.?%" This unigue capacity for reversibility of some epigenetic changes offers
some hope for epigenetic processes as targets for toxic-stress-specific buffering
interventions.
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While many potential biomarkers for toxic stress have been proposed, few have
been fully validated. Fewer have been translated into successful models for use in
diagnosis, risk stratification, or assessing treatment efficacy modalities in treating
toxic stress or its health complications or subtypes (i.e., metabolic, immune,
neuropsychiatric, or endocrine).

The current status of biological impacts of interventions to regulate toxic stress
physiology is presented in Tertiary Prevention Strategies in Healthcare (in Part
1), but much work remains to be done in these domains.
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COVID-19 AND
TOXIC STRESS

Public anxiety about the risk and
consequences of the novel coronavirus
disease 2019 (COVID-19), compounded
by economic distress due to lost
wages, employment, and financial
assets, fear and grief, coupled with
mass school closures and wide-

scale physical distancing measures,
represent a “perfect storm” for stress-
related morbidity and mortality.

Widespread infectious disease
outbreaks, natural disasters, economic
downturns, and other crises have in
common a number of well-documented
short- and long-term health impacts,
including increased cardiovascular,
metabolic, immunologic, and
neuropsychiatric risk. These

risks accrue through a variety of
mechanisms, including:

> Disruption of access to healthcare,
including medications;

> Disruption of access to resources
needed for health maintenance, such
as nutritious foods and safe places
to exercise;

> The direct effect of the inciting
event driving an overactivity of the
biological stress response, leading to
neurologic, endocrine, immunologic,
and genetic requlatory disruptions,
with
- increased incidence of ACEs
and other risk factors for toxic
stress, and
- decreased sources of buffering
care.

The conditions imposed by the
COVID-19 pandemic have placed

families at greater risk for ACEs and
other risk factors for toxic stress;
decreased access to buffering sources
of support such as schools and
community-based organizations; and
downstream health impacts. 3%

At a population level, the impacts of
crises also tends to worsen social
inequities and health disparities. These
health and social impacts particularly
affect those with higher baseline
vulnerability, including individuals
with a history of adversity, those with
lower incomes and education, those
more vulnerable to job loss, housing
insecurity, food insecurity, and poverty,
as well as those with underlying
chronic health conditions, disabilities,
and older age.222%216357403 Fagr-related
thoughts and behaviors can both
worsen pandemic spread, as well as
increase the short- and long-term
health risks, because fear interferes
with cognitive processing and
executive functioning. For example,

in West Africa, during the Ebola crisis
(2013-2016), fear-related behaviors
were implicated in speeding up the
spread of Ebola; preventing treatment;
enhancing the spread of malaria,
tuberculosis, and HIV; disrupting care
and leading to maternal and neonatal
mortality; magnifying stigma; and
accelerating negative economic
effects.3863%8

The health impacts of prior infectious
disease outbreaks, natural disasters,
and economic downturns include:

> Increased heart attack and
stroke. After the Hanshin-Awaji
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COVID-19 AND
TOXIC STRESS

earthquake, there was a threefold
increase in myocardial infarctions
and a doubling of the incidence of
stroke in those living close to the
epicenter. 243

More than two years after Hurricane
Katrina, survivors were found to have
a threefold increase in myocardial
infarction rates, relative to pre-
Katrina rates.”® Heart disease was
also increased (15% greater) at one
year post-Katrina.¥’

> Mechanistically, “acute stress
can trigger cardiovascular events
predominantly through sympathetic
nervous activation and potentiation
of acute risk factors (blood
pressure increase, endothelial
cell dysfunction, increased
blood viscosity, and platelet and
hemostatic activation)."*

Blood pressure increases. Major
disasters can produce systolic blood
pressure increases of 5-25 mmHg for
1-6 months thereafter, particularly
for those with risk factors (older
age, chronic kidney disease, obesity,
metabolic syndrome, diabetes), and
only resolve “when the disrupted
behavioral and biological circadian
rhythm is restored."??

COPD and asthma exacerbations. In
the wake of the 2008 financial crisis,
11.5% more COPD exacerbations

and 14.1% more hospitalizations
resulted.’ Acute and chronic stress
are well known to lead to increased
rates of asthma exacerbation.
“Stress-induced asthma may

be explained by epigenetic,

AYd

v

v

immunological and neuro-mediator
mechanisms. Stress has a neuro-
immune modulating effect, leading
to bronchoconstriction. One study
reports half of new-onset asthma

in war is due to stress, especially
PTSD."¥® PTSD can lead to long-
lasting alteration of the immune
system, including dysfunction of
requlatory T cells and switching to an
IgE antibody profile, making asthma
more likely.™

Poorer diabetes outcomes.
Hemoglobin Alc levels rose from
1.7% to 8.3% in diabetes patients in
a safety net system, many without
insurance, who did not receive
continuous diabetes care for about

a year, when measured 6-16 months
after Hurricane Katrina.®” Seniors
with diabetes who lived in a county
highly impacted by Hurricanes
Katrina and Rita (N = 170,138),
compared to those who did not (N
=170,138), had a nearly 40% higher
all-cause mortality risk in the one
month following the disasters, which
diminished over the subsequent nine
years, but was maintained at 5.6% at
nine years.¥’

Nephritis-related death was 27%
greater at one year post-Katrina in
survivors.®”

AYd

v

Y4

Immune system dysrequlation

can result, leading to increased
secondary viral and other infectious
disease susceptibility and poorer
0ra| hea|th‘212,366,377,380,381

> New-onset or recurrent mental
and behavioral health conditions,
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COVID-19 AND
TOXIC STRESS

especially in those with longer
duration of isolation, inadequate
information, and/or inadequate
SUpplies:216,357-375,382,383

* Depression, suicidality,
completed suicides, by as much
as 35 to 57%*

* Anxiety

+ PTSD-about one-third of young
children (5 to 8 years) who lived
through the Great East Japan
Earthquake had symptoms of
PTSD two years later®

« Acute grief

* Obsessive-compulsive disorder

- Specific phobias

- Substance use-increased
alcohol dependence were
reported three years after
quarantine for SARS. 3438

> Poorer birth outcomes, such as
preterm birth, intrauterine growth
restriction, low birth weight, and
other intergenerational health and
social risks:

- Women who were pregnant
during or just after the 1998
Quebec ice storm had activation
of their stress response and
genetic requlatory systems in
ways that were transmitted to
their offspring. For instance,
their children were found to
have one-third of a standard
deviation lower birth lengths,%®
and altered gene expression
mechanisms into adolescence
in ways that altered their
immune and inflammatory
profiles.*" In adolescence,
these children had altered
energy and protein metabolism
patterns that promoted lifelong

risk for diabetes and obesity.3*
Cognitive and 1Q-related deficits
were also seen.*”

- After the 2008 earthquake in
Wenchuan, China, in births a
year after the earthquake, the
preterm birth rate went up by
130%, the low birth weight rate
went up by 135%, and the rate of
birth defects went up by 114%,
as compared to the year prior.3*

- Following the 1918 flu pandemic,
children of infected mothers
were up to 15% less likely to
graduate from high school.
Wages were 5-9% lower.
Socioeconomic status was
substantially reduced, and the
likelihood of being poor rose
as much as 15% compared with
other cohorts.**

> Risk for increased household
violence.*

The burden of these kinds of acute
increases in ACEs, toxic stress,

and AAHCs has been even more
pronounced during the COVID-19
pandemic. In the first six months

of the pandemic, hospitalization

rates skewed higher among people
with preexisting conditions. For
example, individuals with diabetes,
hypertension, or moderate obesity
were three times more likely to be
hospitalized than people without these
respective diagnoses.** According to
one study by the CDC, the mortality
rate for people with underlying health
conditions, including many AAHCs, was
12 times higher than for people without
underlying health conditions.*®
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Parental Adverse Childhood Experiences (ACEs) and toxic stress can affect the
health of subsequent generations—with effects transmitted from parent to child
and even to grandchild. Both protective factors and risks for poor health can
accrue over generations through innate and experiential factors. To successfully
mitigate the impact of ACEs and toxic stress on health and well-being, we must
understand the mechanisms by which adversity and its harmful consequences
can be transmitted across generations. While the previous sections of this report
detail how toxic stress may lead to poor health outcomes, this section reviews the
literature linking parental and caregiver ACEs and toxic stress with the health and
well-being of their children.

DEFINITION OF
INTERGENERATIONAL TRANSMISSION

Intergenerational transmission of toxic stress occurs when adverse experiences
alter parental biology or behavior in ways that affect the development and health
of their children. This includes changes to parental and child neuro-endocrine-
immune-metabolic and genetic/genetic requlatory function, in ways that matter
for pre-conception health, and also influence pregnancy, birth, infant, and child
health outcomes. Parenting behaviors, positive experiences, societal factors, and
historical traumas also influence the way that health risks are passed on from
parent to child.

INTERGENERATIONAL TRANSMISSION

Intergenerational transmission of toxic stress occurs when adverse experiences alter parental biology
or behavior in ways that affect the development and health of their children. This includes changes

to parental and child neuro-endocrine-immune-metabolic and genetic/genetic regulatory function, in
ways that matter for pre-conception health, and also influence pregnancy, birth, infant, and child health
outcomes. Parenting behaviors, positive experiences, societal factors, and historical traumas also
influence the way that health risks are passed on from parent to child.
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Figure 6. Parental ACEs and toxic stress lead to multiple biological changes that may impact the health of
their children.

Children born to parents with high ACE scores are more likely to have
neuropsychiatric, behavioral, and physical health problems, including sleep
disturbances, anxiety, depression, attention-deficit/hyperactivity disorder (ADHD),
asthma, autism, schizophrenia, and post-traumatic stress disorder (PTSD),
among others %3844 Qyer the past several decades, researchers have begun to
elucidate the mechanisms by which childhood adversity leads to poorer health
and life outcomes 0#PaBa2an4842 Scjence points to the toxic stress response, or
prolonged activation of the biological stress response and associated disruption
of neuro-endocrine-immune-metabolic, and genetic requlatory functioning, as
key mechanisms by which early adversity leads to increased risk of disease and
early death across the life course and for future generations. Parental ACEs are
associated with neuropsychiatric, endocrine, immune, and metabolic dysregulation
in their offspring (Figure 6)."43 Unfortunately, these pathways have been largely
under-recognized and under-addressed in clinical practice and policy.

Parental ACEs and other life stressors can affect their offspring both directly,
via disruptions in caregiver stress hormones, neuro-endocrine-immune-metabolic
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function, and epigenetics, and indirectly, via caregiver behavior, societal factors,
and historical and cultural trauma. These topics and their consequences for
parental health are discussed in more depth in the previous section, The Biology
of Toxic Stress, and will be addressed here specifically in the context of the
intergenerational transmission of toxic stress. Understanding the mechanisms by
which this transmission occurs will allow clinicians, educators, researchers, and
policymakers to develop and use specific strategies to address these issues. "¢

While this review focuses on the potential risks of ACEs across generations, it is
important to recognize that (1) some stressful experiences are healthy, and the
studies presented here are focusing on repeated, prolonged, or severe stress;® (2)
many of these pathways may represent flexible adaptations to help prepare the
next generation for the harsh world experienced by the caregiver;®* (3) resilience
can also be passed to the next generation through potentially many of the same
pathways;®“* and (4) many, if not all, of these pathways can be mitigated or
healed with supportive caregiving and other interventions (see later sections of
this report, including Tertiary Prevention Strategies in Healthcare in Part Il).

DIRECT IMPACTS OF PARENTAL TOXIC STRESS
PHYSIOLOGY: STRESS HORMONES

In their summary of evidence on the developmental origins of disease, Keenan and
colleagues discussed the relationship of preconception stress exposure to health
disparities in obstetrics and offspring outcomes.*® They posited that pregnancy
health depends on maternal health prior to conception. They cited strong evidence
across species for negative effects of maternal prenatal stress on the developing
fetus and on subsequent development throughout childhood. Furthermore, while
it is still debated by the field, the authors noted that the association between
prenatal stress and offspring neurodevelopment may be due largely to pre-
conception stress exposures.

Ability to conceive

ACEs and toxic stress affect the very first steps of childbearing by altering
pubertal timing, age of menarche, menstrual reqularity, egg and sperm quality, and
ultimately, the ability to become pregnant.®®¥™0 High stress levels are associated
with reduced odds of conception.®#* This has been tied directly to increased
activity of the hypothalamic-pituitary-adrenal (HPA) axis, which requlates stress
reactivity, suppressing the normal function of reproductive pathways.*? Higher
levels of corticotropin-releasing hormone (CRH) and glucocorticoids associated
with stress (such as the hormone cortisol) suppress the normal function of the
gonadotropin-releasing hormone (GnRH), resulting in lack of ovulation or egg

Roadmap for Resilience 38



production in women (anovulation). For women, but not men, higher perceived
pre-conception stress is associated with slight reductions in peak fertility
(fecundability).*

Pregnancy loss

Significant stress in the pre-conception and early pregnancy periods has been
associated with an increased risk for pregnancy 10ss.”%43#6 |n the original Kaiser
Permanente/Centers for Disease Control and Prevention (CDC) ACE Study, maternal
ACE scores of five or more were associated with an 80% increased risk of fetal
demise for pregnant adolescents.*” A study of 2,795 adult women found that an
ACE score of three or more was associated with twice the risk of miscarriage (RR
95% Cl1.25-3.22).“8 Physical abuse and sexual abuse were each individually also
associated with increased risk. One meta-analysis of studies found that a history
of psychological stress was associated with a 1.4-fold risk of miscarriage.*® Frazier
and colleagues detailed ways in which cortisol, other aspects of the HPA axis, and
immune factors related to stress may increase risk for miscarriage.*

Preterm birth and low birth weight

ACEs, childhood adversity, cumulative stress exposure, and allostatic load (whole-
body adaptation to stress through changes in neuroendocrine, immune, metabolic,
and cardiovascular functioning)* during pregnancy are associated with increased
risk for low birth weight and preterm birth, which are also risk factors for various
adulthood diseases.®#64044 Women with an ACE score of two or more have a 2.1-
fold increased risk of preterm birth compared to those with no ACEs.*”” Pregnant
mothers who had experienced childhood sexual abuse were found to have increased
hospitalizations during pregnancy, premature contractions, cervical insufficiency,
and premature birth.® Exposure to intimate partner violence (IPV) has also been
associated with vaginal bleeding, preterm birth, and perinatal death.®4¢

Elevated maternal cortisol concentrations in the bloodstream give rise to elevated
cortisol levels in the placenta and amniotic sac, which, in turn, may impair the
development of the baby, leading to increased risk of preterm birth and lower birth
weight.®#8 |n addition, lower birth weight was found in one study to be correlated
with increased infant fear and distress responses.®

Higher levels of the stress hormone norepinephrine (also known as noradrenaline)
in maternal urine, representing overactivation of the fight-flight-or-freeze system,
were associated with increased risk for spontaneous preterm delivery.*® Another
study found associations between maternal childhood hardship, immune system
dysregulation, high blood pressure, obesity, and preterm delivery.*?

Preterm birth is more common in Black women and contributes to an infant
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mortality rate twice as high among Black women as among White women.* Known
risk factors, including socioeconomic status, genetics, and health behaviors, do
not fully account for this racial disparity.®" Psychological stress, including the
stress of experiencing racial discrimination, may contribute to this increased risk
for preterm birth and higher mortality rates.*

Infant HPA axis

Perinatal adversity and parental stress before and during pregnancy may have
significant effects on the subsequent functioning of the child’'s HPA axis, which,
in part, controls stress reactivity.#64243 The placenta plays an important role in
regulating the transmission of cortisol, a major stress hormone, between the
mother and fetus, and may protect the fetus from normal variations in maternal
cortisol levels.®”” However, high levels of maternal cortisol may alter these regulatory
mechanisms of the placenta, leading to negative impacts on fetal development.*
Cortisol levels in tissues that surround the growing fetus, like the placenta and
amnion, have been found to predict the stress response of the child after birth.
For example, higher levels of cortisol in-utero predicted higher pre-stress cortisol
values and a dysregulated response to stress exposure in infants.** |n a study
by Moog and colleagues, maternal childhood trauma (that is, trauma experienced
by the mother when she was a child) was associated with increased placental
production of the stress hormone, CRH.*¢ Dysrequlated infant cortisol responses
to a stressor have been associated with maternal stress and high maternal cortisol
levels.#*4™4 These effects produce what can be conceptualized as a maladaptive
HPA axis, with elevated cortisol levels both prior to stress and after it abates,
coupled with blunted levels during stress.

Timing

The consequences of fetal stress exposure depend on its timing and duration. For
example, stress exposure early in pregnancy is associated with increased likelihood
of pregnancy loss, while stress exposure later in pregnancy has been associated
with increased risk of low birth weight.*® These effects appear to be species- and

sex-specific. There may be critical windows of neurological, endocrine, and immune
development affected by stress.

Buffering factors and timing

A meta-analysis of 39 studies evaluating the effects of psychosocial interventions
to reduce the effects of stress on fertility rates among couples experiencing
infertility found a robust effect for both psychological outcomes (including
depression, anxiety and marital function) and fertility rates.*®

Social support during pregnancy and after birth may play an important role in
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mitigating the impact of stress hormones on offspring. A study of 243 mother-
infant dyads found that maternal ACEs were associated with maternal HPA function
during pregnancy and infant HPA reactivity. However, many of their findings were
observed when levels of social support were low.® This study also identified
different trimester effects, where social support in early pregnancy moderated
the impact on the pattern of maternal cortisol secretion, while support in later
pregnancy impacted the amount of cortisol.*

DIRECT IMPACTS OF PARENTAL TOXIC STRESS
PHYSIOLOGY: EPIGENETICS

Each cell in our body contains our genetic code, which consists of approximately
30,000 genes and act as a map for cell functioning. Genes, however, do not decide
when they are read. Instead, they are controlled by chemical “on-off"” switches:
upstream elements that regulate gene expression. Epigenetics is the process by
which particular environmental influences can move a particular switch to an “on"
or "off"” position. Through this mechanism of epigenetics, our experiences—good
and bad—-can change how genes are read and transcribed into proteins without
altering the gene sequence. Epigenetic changes may be transmitted to the next
generation, and include DNA methylation, histone post-translational modifications,
and small noncoding RNAs.3? Intergenerational transmission of epigenetic changes
may occur through preconception changes to the egg or sperm (germ lines) that
are passed on to the offspring or as in-utero changes directly to the fetal DNA.*? (Of
note, germ lines are formed at different times. Whereas females begin producing
eggs from their time as a four-week-old embryo, still in their mother’'s womb,
males begin producing sperm after puberty. Hence, the impact of the environment
on the germ lines may be different by sex.)

Large-scale tragedies such as the Dutch Hunger Winter and the Holocaust altered
epigenetics for survivors and their offspring in ways that are detectable decades
and generations later." In both animal and human studies, these methylation
changes have been associated with lower birth weight, altered metabolic activity,
and changes in cortisol levels and glucocorticoid (cortisol) receptor sensitivity,
as well as increased health risks throughout life, including psychiatric and
neurodevelopmental disorders. 3244434246 Paternal and maternal adversity and
stress have been associated with epigenetic changes in their offspring, including
changes to genes encoding proteins that control glucocorticoid receptor function,
factors that control glucose and lipid homeostasis, and the requlation of telomere
length,B3s1BamsAe4 (Telomeres are parts of chromosomes that protect them from
degradation. Shorter telomere length has been associated with premature cellular
aging.) Given the complexities of conducting controlled adversity-related studies
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in humans, the most compelling research on epigenetic transmission involves
animals. However, research on epigenetic patterns in humans is advancing quickly,
including prospective, multi-generational studies.*®

Paternal impact

Much of the animal epigenetics research deals specifically with male sperm and
male offspring. This focus helps pinpoint effects to epigenetics, since it eliminates
the profound contributions of fetal experiences, including from environmental
factors and maternal behaviors, when females were studied. This research has
found that epigenetics is a critical pathway by which paternal ACEs and stress
can affect offspring. In mice, paternal stress (via fear conditioning and separation
from their mother) has been associated with changes to DNA methylation of
stress regulatory genes in sperm.’” Male offspring born to stressed adult male
rats (by forced swimming) had increased anxiety behavior, increased stress
hormone levels, and epigenetic changes in a glucocorticoid-receptor gene, when
compared to offspring born to non-stressed male rats.”” Animal models have also
found early traumatic stress may alter microRNA expression in sperm, influencing
offspring HPA axis, neurodevelopment, and subsequent metabolic and behavioral
0 Ut come 5.302,414,433,473,482

Placenta

Emerging evidence suggests that the placenta is highly susceptible to maternal
distress prior to and during pregnancy.®® The placenta can act as a “filter” to
decrease the amount of cortisol that passes from mother to fetus. This may occur
through epigenetic changes to the placental enzymes that convert cortisol into
either an active or an inactive form. Methylation patterns of these genes have
been found to have a significant effect on the baby's birth weight.®* Epigenetic
changes associated with pre-conception trauma in parents may also affect the
DNA in eggs and sperm, altering the shared genomes of the fetus and placenta,
and potentially impacting their development and interactions.”® Changes in the
genetic and epigenetic code of eggs and sperm alter the DNA blueprint for a child
during development, influencing health throughout life.

Gene methylation

Fetal exposure to inflammatory proteins and cortisol has been associated with
epigenetic changes (MiRNA expression and DNA methylation) in the fetal brain,
including alterations in neurotransmitter levels, cell survival, growth of new brain
cells, connections between brain cells, and myelination (a process by which a
fatty sheath surrounds axons of neurons and speeds up signaling).”® (See the
prior section, The Biology of Toxic Stress, for a discussion of how excessive
inflammation, such as exposure to inflammatory messenger proteins during fetal

Roadmap for Resilience 42



life, has adverse effects on adult health.) The methylation patterns of several
genes, including genes for a glucocorticoid receptor, a serotonin transporter, T cell
immune function, brain-derived neurotrophic factor (BDNF), insulin-like growth
factor 1 (IGF-1), and a catecholamine reqgulator, have all been connected to stress
and health outcomes in offspring 3®®uB444T49 For example, a recent study found
maternal depression was associated with methylation of a fetal cortisol receptor
gene and infant cortisol responses, suggesting a mechanism for offspring HPA
axis programming.*®

Grandparents

One of the more provocative studies in the field of stress physiology involved male
mice conditioned to fear certain smells by pairing these scents with a shock. Dias
and colleagues found that offspring of the odor-fear-conditioned male mice were
extremely sensitive to the odor, despite never having met their fathers and never
having been odor-fear-conditioned themselves. Strikingly, the grandchildren of
the fear-conditioned mice also experienced extreme odor sensitivity. In other
words, fear conditioning was passed from grandfather to father to grandson.
The researchers found this intergenerational transmission to be associated with
epigenetic changes of a gene linked to the sense of smell.*®

Telomere length

Epigenetic modifications of DNA continue to affect health and development after
birth. Telomeres are non-coding sequences of DNA found at the end of each
chromosome that protect the chromosome from degradation. Shorter telomere
length has been associated with premature cellular aging, and has been correlated
with high chronic stress, though with some mixed results. Some studies have
suggested that maternal stress may impact fetal telomere length, suggesting
another pathway for intergenerational transmission of toxic stress. Higher maternal
prenatal stress has been associated with significantly shorter telomeres in those
mothers' newborns, compared to newborns born to mothers with low prenatal
stress.®4 |_jkewise, pre-pregnancy health risks like smoking, elevated body mass
index (BMI), and low family support are associated with shorter telomeres in
newborns.® A recent study by Esteves and colleagues found high maternal ACEs
to be associated with shorter telomere length in their infants, as well as with
increased externalizing behavioral problems at age 18 months. These findings
were not explained by maternal postpartum depression or by prenatal stress.®

A growing body of research is finding that interventions such as supportive
parenting, aerobic exercise, and nutrition may reduce stress and protect or even
lengthen telomeres“*' For example, Child-Parent Psychotherapy (CPP) has been
shown to protect against telomere shortening associated with trauma, suggesting
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the intervention slowed, stopped, and for some children reversed the cellular
“wear and tear" of early adversity.*?

OFFSPRING NEURO-ENDOCRINE-IMMUNE-
METABOLIC DYSREGULATION

ACEs and toxic stress are risk factors for a number of health conditions, as detailed
in previous sections. Health issues in parents are known risk factors for similar
health issues in their offspring. This section will focus on how caregiver stress
can lead to offspring neurological-endocrine-immune-metabolic dysregulation,
leading to increased risk for offspring poor health.

Neurologic and psychiatric health

Maternal stress and associated endocrine and immune system dysfunction may alter
fetal brain structures involved in the stress response, including the hippocampus
and amygdala, preprogramming the child for greater stress reactivity.®?*% ACEs
are a risk factor for maternal anxiety and depression, which, in turn, increase the
risk of a child having mental health conditions like antisocial conduct disorder or
depression.f™*4%8 Haynes and colleagues found that having a caregiver with four or
more ACEs was a greater risk factor for a child's developing depression or anxiety
(@OR 3.0) than having a caregiver with depression or anxiety without ACEs (aOR
2.2)."

Autonomic nervous system

ACEs and the associated fight-flight-or-freeze response can lead to prolonged
activation of the autonomic nervous system. Markers for activation of the
sympathetic nervous system (SNS) include elevated heart rate, salivary alpha
amylase, and norepinephrine and epinephrine levels. The parasympathetic nervous
system (PNS) counteracts the fight-flight-or-freeze response and is associated
with recovery from stress. Measuring the activity of the PNS is more difficult than
that of the SNS; however, markers such as respiratory sinus arrhythmia (RSA) and
heart rate variability are often used, with or without association with breathing.

One study found that infants born to mothers with fearful temperaments and
anxiety had higher tonic heart rates at age four months, which predicted a more
fearful temperament at two and a half years.500 Higher infant heart rate reactivity
and less heart rate recovery after a stressful experience at age four months
also predicted a more fearful temperament during infancy and toddlerhood.
This finding suggests that autonomic hyperarousal can be passed from mother
to child early in infancy before learned behavior can occur. Gray and colleagues
found that high maternal ACEs were associated with lower infant RSA (suggesting
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lower parasympathetic activity and/or increased stress activation in the infant),
while prenatal stress was associated with an infant's failure to recover following a
stressor.>® Sex differences were observed, with higher RSA in boys and lower RSA
in girls. Lower RSA has been linked to increased risk for stress-related disorders,
including cardiovascular disease, depression, anxiety, and PTSD.5®?

Endocrine/metabolic health

Health impacts of parental stress and poor health extend beyond perinatal
effects into adulthood. For example, children of parents exposed in utero to
the Dutch Hunger Winter of 1944 had higher BMIs and poorer heath than those
born to unexposed parents.??*® One recent study found that each maternal ACE
successively increased the likelihood of child health problems, with children of
mothers with four or more ACEs at greatly increased risk of poor health status,
obesity, and asthma (3.0-, 3.9-, 3.2-fold increased risk, respectively, relative to
those with zero ACEs).#%% The intergenerational transmission of ACE-Associated
Health Conditions (AAHCs) such as obesity and diabetes can also occur when
parental ACEs lead to increased health risk in the parent, and then this health
risk is passed directly to their offspring. For example, children with obese parents
were 2.2-fold more likely to be obese themselves.’ Likewise, maternal gestational
diabetes (2.5-fold) or parental diabetes outside of pregnancy (5.8-fold and 2.7-fold
increased risk for mother and father, respectively) both increased risk for the child
having diabetes.>6%

Immune system dysregulation

Chronic stress and adverse experiences are associated with inflammation.5%5®
Inflammation is a mechanism through which chronic stress is biologically embedded
and may be passed on to the next generation.” Prenatal stress exposure has
been linked to increased markers of inflammation, including NF-kB, AP-1, IL-6, IL-8,
and CRP5"? Using asthma as an example, three systematic reviews have found a
link between maternal stress during pregnancy and an increased risk for asthma
in their offspring.®®

Similarly, the immune status of the mother may impact the ability of the placenta
to requlate the amount of cortisol that is transferred between mother and fetus.
For example, inflammatory markers have been shown to alter enzymes in the
placenta that regulate fetal cortisol exposure.® Thus, stress-mediated maternal
immune status may impact fetal cortisol exposure, and thus alter fetal brain
development and fetal HPA axis function throughout life.*?

Microbiome
Within our intestines live trillions of bacteria that help us break down our food,
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support our immune system, and may impact our nervous system as well.® In
a study of 48 healthy pregnant women, a high ACE score was associated with
an altered maternal gut microbiome.” The composition of a mother's vaginal,
breastmilk, and skin microbiome during pregnancy, birth, and rearing may alter
the baby’'s prenatal and postnatal growth, as well as brain and immune system
development.’®”

CAREGIVER BEHAVIOR

ACEs are associated with increased risky behaviors, including smoking, alcohol
dependence, substance dependence, interpersonal violence, and self-directed
violence.22#%5205% While these behaviors may be coping strategies adaptive to the
stressful environment, they can also involve biological survival pathways, such as
unconscious habits and cravings associated with changes to the mesocorticolimbic
system, or reward circuit of the brain—in particular, the ventral tegmental area and
nucleus accumbens.’® These behaviors can themselves be ACEs for the children
of those who exhibit them. ACE-related behaviors can also increase the risk for
ACEs in the next generation through social learning (in which children model the
behavior of their caregivers), attachment disruption, and associated parenting
styles.

Risky caregiver behaviors may be ACEs for their children. ACEs are associated
with increased risk of mental, behavioral health, and social conditions, such as
depression, substance dependence, suicidality, intimate partner violence, and
incarceration. Maternal ACEs have been associated with increased risks in the
perinatal period, such as for maternal depression,*%%0 smoking and illicit drug
use,® self-harm ideation,*® teen pregnancy,* post-partum psychiatric episodes
or illness,*® PTSD,*®%4 and increased weight,® all of which can lead to ACEs for
their children. Similarly, in a study of fathers, paternal ACEs were associated with
paternal anxiety and depression.’® These conditions among parents can then
become ACE exposures for their children.?*? In addition, there is evidence that
parents’ behaviors are risk factors for the same behaviors in their offspring. Anda
and colleagues found that children growing up with alcoholic parents were more
likely to have additional ACEs, and that increasing ACE scores were associated
with increased depression and alcohol dependence in adulthood, regardless of
parental alcohol abuse history.®® Unfortunately, this study was not able to clarify
the role of genetic versus environmental transmission of risk.

Further, a meta-analysis of the intergenerational transmission of child maltreatment
that included 84 studies found that offspring of parents who experienced
maltreatment are at an almost three-fold increased risk for perpetrating child
maltreatment themselves (versus having parents who did not experience child
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maltreatment).® However, the authors point out that study quality varied and the
effect was smallest for physical abuse. There is a common perception that “hurt
people hurt people,” but it may be more appropriate to say that “people who hurt
are more likely to have been hurt themselves.” According to Dr. James Garbarino,
a psychologist and advocate for juvenile offenders, “Approximately only 0.01%
of Americans (1in 1000) report an ACEs score of 8, 9, or 10. The scores reported
by the last 10 killers | interviewed had an average score of 8."* The distinction
is important because ACEs are much more common than the perpetration of
child maltreatment. Thus, while an ACE score is not a valid predictor of violence
perpetration, early detection of ACEs and treatment of toxic stress may represent
a meaningful violence prevention strategy.

Additionally, not all perpetrators have a reported history of abuse, suggesting
that ACEs are one pathway to increased risk for violence, but not the only one.®®
Thus, it is important not to use an ACE score to stigmatize or prematurely punish
survivors as perpetration involves a complex set of factors.

Social learning

While social learning has been found in some studies to be a possible mechanism
linking parental behavior and future behavior of their offspring, the data are
limited and mixed. A number of studies have found IPV to be associated with social
learning as a mechanism for transmission from one generation to the next.>®
However, studies suggest other mechanisms listed below are equally if not more
relevant.

Parenting style

Traumatic childhood experiences may affect parental behavior and parenting,
leading to an increased risk of offspring exposure to ACEs.“™* An inept, coercive
parenting style has been associated with antisocial behavior in children, and
this, in turn, has been associated with future risk for IPV.>® Similarly, parenting
without clear rules, monitoring, or positive involvement was associated with future
adolescent substance use.*

Attachment disruption

ACEs may alter parenting behavior and attachment, leading to a higher
likelihood of detached parenting, neglect, or other negative parenting traits
that are risk factors for a child's future mental health.**5%5 Numerous studies
have shown the importance of caregivers and secure attachment for children’s
development.\%23%54550 For example, research by Bowlby showed that infant monkeys
needed affection to mature into healthy, well-adjusted adults.*® Meaney found that
infant rats who were raised by highly nurturant caregivers (biological or foster)
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had improved stress biology.® Diamond identified the importance of an enriched
environment, including the impact of relational health on brain growth.#%
Lieberman and colleagues described how caregivers can be angels in the nursery,
highlighting a strengths-based approach to interventions, including Child-Parent
Psychotherapy.®%% [nsecure or fearful attachment may lead to decreased trust,
increased fear of abandonment, and affective instability.>®

Importantly, social support appears to be a main pathway in mitigating the risk
for transmission of behavior. Safe, stable, and nurturing relationships can break
the intergenerational cycle of abuse.” Positive parent-child interactions have
been shown to improve resilience later in life®® Parent engagement mitigated
risk for adolescent smoking even when the parent themselves smoked.® Positive
childhood experiences (PCEs), such as being able to talk to family about feelings,
participating in community traditions, and feeling supported by friends, have
been associated with decreased depression, better mental health, and improved
social and emotional support in adulthood.” This is further evidence that PCEs
and the promotion of safe, stable, and nurturing relationships can break the
intergenerational cycle of adversity.#*

SOCIETAL INFLUENCES

Increased ACEs are associated with an increased risk for challenging social
determinants of health (SDOH) conditions.® Structural inequities, including lack
of community investment, educational resources, economic opportunities, and
transportation availability, all affect development, health, and quality of care.®
Both interpersonal and structural racism also promote toxic stress.®%" Such
factors significantly contribute to the perpetuation of ACEs and toxic stress across
generations. For example, there is a dose-response relationship between ACEs and
housing insecurity and homelessness, which, in turn, are considered risk factors
for toxic stress themselves. %

The association of worse maternal health outcomes in Black and Native American
women than in other demographic groups is thought to be due, in part, to pre-
pregnancy stress, trauma, discrimination, and other challenging SDOH.#65%605%
Poverty and discrimination as a result of historic and structural racism have been
demonstrated to adversely affect both the diurnal rhythms and feedback loops
of the stress response system, as well as the interface between the HPA axis and
other systems critical for maintaining health, such as immune functioning. 3460510562563
Keenan and colleagues postulated that a primary cause of disparities in maternal
and child health among Black Americans is likely due to a disproportionate amount
of stress experienced by this group.®® As noted above, stress experienced not only
by the individual, but also by past generations, can impact health status through
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epigenetic and other mechanisms. Policies, systems, and societal norms must
address historical and current racial trauma as well as implement strategies to
decrease the burden of toxic stress for minorities and marginalized communities.

Factors considered SDOH can exacerbate intergenerationally transmitted
biological and behavioral risks, but are not generally considered to be transmitted
themselves, due to their external nature. An effective public health and policy
response to ACEs and toxic stress must include strategies to address the SDOH
that perpetuate cycles of trauma, poor health, and negative social outcomes (see
Part I1).5%

Historical and cultural trauma

The impacts of an individual’s early exposure to adversity and stress may be passed
through several generations. Recent scientific advances have begun to uncover
the mechanisms of this longer-range intergenerational transmission 30414565566
Studies, reviews, and commentaries have evaluated the offspring of survivors of
the Holocaust,%5%" Native American genocides,*®" 9/11,523 and slavery.”®

These studies highlight the intergenerational transmission of adversity through
direct biological mechanisms, including those discussed in this report, as well
as political, economic, environmental, and social/ecological pathways, rather
than simply through effects of the parent's emotional state and behaviors.””
These studies also provide a valuable frame to expand from a focus solely on the
transmission of ACEs from an individual to their offspring to that of historical
trauma passed from one generation to the next. Bringing the lens of historical
trauma to trauma work *“creates an emotional and psychological release from
blame and quilt about health status, empowers individuals and communities to
address the root causes of poor health, and allows for capacity-building unique to
culture, community, and social structure.”” Recognizing that current and historical
trauma-including the murder and enslavement of Black and Native Americans—
can leave biological imprints on the health of current and subseguent generations,
adding to the moral imperative and obligation to heal these harms.

CONCLUSION

ACEs and other early life stressors cause a chicken-egg cycle of intergenerational
risk for toxic stress and poor health outcomes. However, emerging science
is illuminating what was formerly the black box of toxic stress, highlighting
mechanisms between ACEs, toxic stress, and health. In this way, science offers
new opportunities to more precisely interrupt the intergenerational cycle of ACEs
and toxic stress, and to promote an intergenerational cycle of health. The skills
children need to be resilient and healthy can all be learned from attuned, engaged,
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and nurturing adults. Evidence suggests that early intervention can improve brain,
immune, and genetic requlatory control of development and is therefore critical
for improving outcomes for individuals at risk for toxic stress.”™% Treatment of
toxic stress in adults may serve to prevent transmission of neuro-endocrine-
immune-metabolic and genetic regulatory disruptions in offspring. This section
highlights the importance of a multigenerational and multidisciplinary approach
that promotes caregiver healing, family resilience, and safe, stable, and nurturing
relationships to break the cycle. Curbing the intergenerational transmission of
ACEs and toxic stress requires a public health approach utilizing a coordinated,
multisector strategy to advance prevention, early detection, and interventions
(see Part II).

RECOMMENDATIONS

Prevention

1. Raise national awareness through communication, policy, and action
efforts, that ACEs and toxic stress can be passed down from generation to
generation—but so can protective factors.

2. Community and ecological action: collaborate across child-serving sectors
to create accountable communities and collective, equitable action.

a. Highlight transmission of protection and resilience.

b. Interventions at any point are primary prevention for the next
generation.

c. Patience and perseverance: recognize that if it takes time to cause
dysregulation, it can take time to reverse it.

d. Biologically based approaches to policy, advocacy, and interventions,
including trauma-informed care, strength-based approaches, and
attention research-based stress-mitigation strategies; if ACEs and toxic
stress can increase risk for poor health in one generation, promoting
relational health will decrease ACEs and toxic stress in the next.

e. Focus on reducing racism and bias everywhere, including in the
delivery of healthcare, as a key highlighted goal for primary
prevention.

3. Family and multi-generational approach.

a. Supporting caregivers in treating impacts from their own ACEs.

b. Family-focused therapies, such as Child-Parent Psychotherapy,®* are
two-generation treatment approaches which address ACEs for both
caregiver and child. (See Tertiary Prevention Strategies in Healthcare
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in Part Il for further description of these and other evidence-based
therapies.)

Practice transformation

1. Universal screening: ensuring universal screening for cumulative adversity
and risk of toxic stress in the preconception, prenatal, and postnatal
periods.

2. Promote relational health and safe, stable, and nurturing relationships,
which are known to mitigate effects of parental adversity, both during
childhood and into adulthood.

a. Support programs such as Centering Parenting® and the CDC's
Legacy for Children,*® which provide the proactive social supports to
promote positive parenting and positive child health outcomes, rather
than waiting for the child’'s ACE score to rise.

b. Implement sufficient social supports for young parents and families.

3. Effective referral systems: strengthening referral systems to help children,
adults, and families access appropriately targeted services can interrupt or
mitigate toxic stress physiology.

4. Comprehensive service array: comprehensive services to address ACEs,
toxic stress, and accompanying SDOH that can be coordinated through a
primary care home (especially in rural and underserved communities) for
both children and adults, can interrupt the intergenerational transmission
of ACEs.

5. Payment for services.

a. Secure public (e.g. Medicaid) and private insurer payment for routine
screening and treatment for toxic stress in every state.

b. Explore payment reform such that preventative interdisciplinary
primary care is reimbursed at rates comparable to those paid for
disease care and procedural services.

Research and innovation

1. Advance the science to measure, mitigate, and treat the effects of ACEs
and toxic stress in children and adults. Enhance understanding of clinically
viable biomarkers for diagnosing and monitoring toxic stress, as well
as biologically precise therapeutic targets for treatment of toxic stress.

In research, identify consistent measures of toxic stress to be able to
compare across studies.

2. Increase research on interventions that heal toxic stress and improve
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health.

a. Evaluate impacts of interventions on neuro-endocrine-immune-
metabolic and genetic regulatory disruption, health outcomes, and
measures of health.

b. Increase focus on researching which interventions work best in what
circumstances, for which populations, and for which health conditions.

3. Promote a strengths-based research framework that studies how to
proactively build relational health that not only buffers adversity when it
occurs, but also promotes the social-emotional and cognitive skills to be
resilient in the future.

4. Utilize machine learning and big-data computational analyses to identify
how timing, severity, and predisposing factors contribute to differences in
generational patterns of health outcomes. More precisely evaluate effects
of exposure timing, moderating impacts, and the cumulative effects of
adversity and resilience factors.

Of note, all recommendations made are subject to the budget approval process.
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The Bradford Hill Criteria are widely used by the scientific community to establish
causal inference from observational data.®® Since their original publication in
1965, these criteria have been updated to incorporate modern molecular methods
and data integration to strengthen the determination of causality.® These nine
criteria can be definitively applied to the association between Adverse Childhood
Experiences (ACEs) and poor health outcomes.®

1. STRENGTH.

The stronger the association between the exposure and outcome,
the more likely it is to be causal.

There are strikingly strong associations between ACEs and many of the leading
causes of death in the United States, ranging from 1.4 times the risk for diabetes to
37.5 times the risk for suicide attempt in those with four or more ACEs.? Individuals
with four or more ACEs are two to three times as likely to develop ischemic heart
disease, stroke, chronic obstructive pulmonary disease (COPD) and cancer, and 11
times as likely to develop Alzheimer's disease or other dementias, compared to
those with no ACEs.?®"0 While the most robust associations are between ACEs
and adverse neuropsychiatric outcomes, the links to adverse immune, metabolic,
and cardiovascular outcomes are also quite strong,?35® equaling or exceeding
the effects of other known causal factors. For example, the association between
ACEs and ischemic heart disease equals or exceeds the effects of smoking and
hypertension, depending on the dose (number of ACEs), and persists even after
adjusting for traditional risk factors.>

2. CONSISTENCY.

If multiple studies involving a variety of populations, locations,
and methods demonstrate a consistent association, it is more
likely to be causal.

Findings from the Behavioral Risk Factor Surveillance System (BRFSS), which
collects ACEs data from 42 states, show consistent associations between ACEs
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and poor health.® These associations are further corroborated by global data from
at least 17 countries.? The physiological effects and clinical consequences of ACEs
are also consistent across study designs, from the original retrospective cohort
ACE Study,’® to prospective cohort studies,®* to animal models in a variety of
species.’®* There is also consistency across clinical, physiologic and molecular
outcome measures. For example, the impact of ACEs and risk or protective factors
on immune function has been documented clinically as increased risk of certain
infections and autoimmune disorders,”™ physiologically as impaired immune
responsiveness to vaccination,® and molecularly as alterations in inflammatory
markers such as C-reactive protein, fibrinogen, and proinflammatory cytokines.*®
Together, these findings reinforce a consistent association between ACEs and
immune dysreqgulation.

3. SPECIFICITY.

If the exposure leads to only one outcome, then the association is
more likely to be causal.

While it was previously thought that the association between ACEs and numerous
health conditions undermined the criteria of specificity,” advances in science
now point to the toxic stress response®®% as a single, highly specific mechanistic
outcome of ACE exposure that consequently increases the risk of multiple negative
health outcomes. Just as discovery of the role of the human immunodeficiency
virus (HIV) in immune impairment shed light on the pathways that give rise to
the many clinical manifestations of acquired immunodeficiency syndrome (AIDS),
so too understanding of the toxic stress response sheds light on the mechanistic
pathways underlying the associations between ACEs and myriad adverse health
outcomes.

4. TEMPORALITY.

The exposure must precede the onset of the outcome in order for
the association to be causal.

The original ACE Study was based on adult participants’ recollection of their ACE
exposures,® which makes it challenging to establish temporality with certainty
due to recall bias. However, multiple long-ranging birth cohort studies have
since linked antecedent ACEs to the subsequent development of a variety of
adverse health outcomes.®¥*%860 Prospective data showing that ACE-associated
psychopathology in early adulthood mediates mid-life psychopathology also helps
establish temporality.®® A prospective study showed that childhood maltreatment
predicts adult inflammation in a life-course study.™
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5. BIOLOGICAL GRADIENT.

If there is a dose-response relationship between the exposure and
outcome, the association is more likely to be causal.

The literature has consistently shown a dose-response relationship between the
number of adversities experienced and almost all poor health and social outcomes
studied.**3¥ For example, while individuals with four ACEs have double the risk of
ischemic heart disease compared to those with none, those with seven or eight
ACEs have more than triple the risk.* Similarly, compared to those with zero ACEs,
individuals with one ACE have about 1.5 times the risk of respiratory disease, and
those with four or more ACEs have more than 2.5 times the risk.®

6. PLAUSIBILITY.

If there is a conceivable mechanism for the relationship given the
current body of scientific knowledge, then the association is more
likely to be causal.

There are clear mechanisms through which ACEs harm health. ACE exposure in
the absence of adequate buffering relationships and environments can lead to the
toxic stress response, which is characterized by prolonged activation of the stress
response via the hypothalamic-pituitary-adrenal (HPA) and sympatho-adreno-
medullary (SAM) axes, leading to dysfunction of the neurologic, endocrine, immune,
and metabolic systems and changes in DNA regulation.s?2%% These physiologic
derangements can lead to a multitude of poor clinical outcomes. By affecting
specific parts of the brain, such as the mesocorticolimbic system (reward centers),®
toxic stress can also lead to health-harming behaviors, such as substance use,
overeating, and sexual risk-taking.

7. COHERENCE.

If the cause-and-effect story makes sense given the information
available to the scientific community, then the association is
more likely to be causal.

The effects of ACEs on health fit with current knowledge of the biology of
toxic stress, particularly when those ACEs occur during critical and sensitive
periods of development in the absence of sufficient buffering relationships and
environments.?4 The toxic stress response is defined in a 2019 consensus report by
the National Academies of Science, Engineering, and Medicine as the “prolonged
activation of the stress response systems that can disrupt the development of
brain architecture and other organ systems, and increase the risk for stress-
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related disease and cognitive impairment, well into the adult years.”? It includes
neurologic, endocrine, immune, metabolic, and genetic/genetic regulatory
derangements, and each mechanistic pathway involved coheres with the range of
health consequences linked to ACEs via toxic stress.

8. EXPERIMENT.

If manipulation of the exposure leads to changes in the outcome,
then the association is more likely to be causal.

While it would be unethical to introduce childhood adversity to demonstrate
the cause-and-effect nature of ACEs and toxic stress, both natural experiments
and animal studies have demonstrated a dose-response relationship between
dose of adversity experienced and severity of outcomes.?®B162306648 Natural
experiments, such as the 1998 Quebec Ice Storm and the Dutch Hunger Winter,
show that prenatal exposure to stress leads to increased stress responsiveness
and physiologically and clinically apparent changes in the immune, metabolic, and
cardiovascular systems,?" coherent with the effects of ACEs and toxic stress.
Populations who have experienced the atrocities of war, such as Nazi prison
camp refugees and Eastern Serbians exposed to civil war, have shown a higher
incidence of autoimmune hyperthyroidism, which is coherent with the association
between ACEs leading to toxic stress, and immune dysfunction.® Similarly, animal
studies of rats and of rhesus monkeys demonstrate that experimental exposure
to high doses of adversity, particularly during early development, leads to neuro-
endocrine, immune, metabolic, and genetic regulatory disruption.’®

Conversely, there is robust experimental evidence that safe, stable, and nurturing
relationships and environments can buffer the toxic stress response and mitigate
the effects of ACEs.®®% The Bucharest Early Intervention Project, a randomized
controlled trial among institutionalized infants and toddlers,®® showed that
early and stable placement in high-quality foster homes improved physiological
and clinical outcomes in physical development,® brain structure and electrical
activity, and neuropsychiatric symptoms.®®¢ These findings are supported
by many animal models. For example, Meany and colleagues demonstrated that
rat pups raised by more “attentive” mothers showed improved performance on
cognitive tasks and better requlated stress responses as adults than those raised
by less attentive mothers, and that these outcomes were associated with changes
in epigenetic regulation of stress response pathways. Further, experimental
manipulation in which the pups were switched at birth revealed that these findings,
including epigenetic markers, were associated with the care of the rearing mother,
even if the pups' biological mothers were less attentive.® A population-based
study documented that adults reporting ACEs were 72% less likely to experience
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depression or poor mental health in adulthood if they also experienced positive
childhood experiences (PCEs), defined as feeling safe to talk about feelings with
your family, feeling supported in difficult times, having at least two non-parental
adults to rely on, and having a sense of belonging in school or the community.”
A study of US school-age children with ACEs similarly documents the mitigating
effect of building family resilience and parent-child connection to substantially
reduce the negative association of ACEs with diminished child resilience and lack
of interest and engagement in learning and school.®*

9. ANALOGY.

If the exposure is similar to another exposure that has strong
evidence for causing the outcome, then the association is more
likely to be causal.

High doses or long courses of corticosteroids are well documented to cause
adverse health effects, such as impaired growth, delayed puberty, high blood sugar,
obesity, hypertension, and neuropsychiatric symptoms. In fact, these effects are
sufficiently predictable that clinical guidelines have been developed for monitoring
and preventing them.®® Thus, it is paradigmatically consistent that toxic stress,
which leads to chronic dysregulation of cortisol (a natural corticosteroid) and
other stress hormones, may cause similar hormonal, metabolic, cardiovascular,
and neuropsychiatric outcomes in individuals who have experienced ACEs.®

In summary, rigorous application of the Bradford Hill Criteria strongly supports a
causal association between ACEs, development of the toxic stress response, and
a host of negative health and social outcomes.

Other potentially traumatic childhood experiences have been identified that may
also increase the risk for toxic stress. These other potential traumatic childhood
experiences incorporate the role of the community and social environments
and recognize the experiences of diverse populations beyond the original ACE
Study. Some of these risk factors are poverty, discrimination (particularly racial
discrimination), food and housing insecurity, interpersonal and community violence,
bullying, parental absence, death of a family member, child separation from the
family, living in foster care, and justice system involvement.?®*% They can coexist
with and amplify the impacts of ACEs. We must continue to comprehensively
evaluate and address other sources of early adversity to ensure that all children
thrive in homes, communities, and social environments that are safe, stable, and
nurturing.
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Adverse Childhood Experiences (ACEs) such as child abuse, neglect, and household
challenges (like family member incarceration or intimate partner violence) are
very common, affecting 62% of California adults by age 18 years. Approximately
16% of Californians report experiencing four or more ACEs.? ACEs are associated
in a dose-response fashion with numerous poor health and social outcomes
over the life course, including at least nine of the 10 leading causes of death
n atio na | |y.2,16,17,29,30,85

The consequences of ACEs also create significant costs for systems and for
individuals and families. For health, this includes costs to healthcare systems, like
increased utilization of services for health conditions that could be prevented or
mitigated, and the costs to society and individuals, who lose productive, healthy
years of life.*8% They also include costs from lost economic productivity, school
failure and noncompletion, learning and developmental problems requiring
interventions like special education, involvement in criminal justice, child welfare,
and public support service systems,16556m6i

ESTIMATES OF HEALTH COST IMPACTS

Studies estimating economic costs of health conditions often look at healthy years
of life lost due to ill health and premature death across populations. A commonly
used measure is disability-adjusted life years (DALYs), which is the sum of years
of life lost due to premature death and to disability for people living with the

DISABILITY-ADJUSTED LIFE YEARS

The sum of years of life lost due to premature death and to disability for people living with a health
condition or its consequences.

ACE-ATTRIBUTABLE FRACTION

Excess risk of disease due to ACEs exposure specifically is called the ACE-attributable fraction for that
disease or condition.
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health condition or its consequences. Sometimes analysts use studies of the
value people place on reducing their risk of dying to assign a monetary value to
a DALY. Another way costs are calculated for health risks like ACEs starts with
estimating the proportion of common diseases or health conditions that are
thought to be caused by, or attributable to, exposure to the risk factor (in this
case, ACEs). This excess risk of disease due to ACEs exposure specifically is called
the ACE-attributable fraction for that disease or condition. Because many factors
contribute to diseases and health conditions, ACE-attributable fractions are used
to estimate costs due to the proportion of that condition thought to arise from
exposure to ACEs specifically.

. In a 2019 systematic review
In NO]fth America and Europe, and meta-analysis of studies

the health consequences comparing risk data in

. . individuals with ACEs to those
attrlbUtable to ACEs In 2017 without, Bellis and colleagues

resulted in an estimated annual caiculated the relative risk for
cost Of $1.3 trillion. 10 maj.or causes of ill health

and risk factors for poor

health outcomes associated
with ACEs leading to toxic stress, including cancer, diabetes, cardiovascular
disease, respiratory disease, anxiety, depression, harmful alcohol use, illicit drug
use, smoking, and obesity (known as ACE-Associated Health Conditions, AAHCs).
The fraction of these AAHCs attributable to ACEs ranged from 7.5% to 41.1%.
Significantly, in North America, 30% of cases of anxiety and 40% of cases of
depression were attributable to ACEs. Costs were calculated based on the DALYs
using the human capital method, which assigns a monetary value to reduced
productivity due to ill health and premature death. Costs due to cardiovascular
disease attributable to ACEs were substantially higher than for the other causes of ill
health included in the study. Costs went up with total number of ACEs experienced,;
77-82% of costs resulted in those who had experienced two or more ACEs. For
North America and Europe, the health consequences attributable to ACEs in 2017
resulted in an estimated yearly loss of 37.5 million DALYs, at a cost of $1.3 trillion,
representing 3.6% of gross domestic product (GDP) for North America and 2.7%
for Europe.*

A study by Miller and colleagues focusing on 2013 data for California estimated
personal healthcare spending (using patient health system encounters), health
burden measured in DALYs, and costs based on monetized DALYs. The annual
(2013) healthcare burden and the resulting monetary costs of the ACE-attributable
fraction of eight AAHCs (asthma, arthritis, chronic obstructive pulmonary disorder
[COPD], depression, cardiovascular disease, smoking, heavy drinking, and obesity)
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totaled $112.5 billion, with $10.5 billion in personal healthcare spending and
$102 billion in years of productive life lost due to early death and disability. This
includes an estimated loss of 434,313 DALYSs, or healthy years of life, for that year.
Specifically, on average, each adult with a history of ACEs cost an additional $589
in annual healthcare expenses, and 0.0224 DALYs valued at $5,769. Costs rose
with the number of ACEs experienced. However, since there are more adults with
fewer than four ACEs, while healthcare costs for people with four or more ACEs
were more than double the costs for those with just one ACE ($818 versus $407
per person per year), most (64%) of the health costs resulted from adults exposed
to fewer ACEs. For example, adults exposed to one ACE accounted for 24% of the
total health costs (Table 5).6%6"

ESTIMATES OF COST BEYOND HEALTH IMPACT

To estimate costs associated with ACEs and toxic stress in sectors beyond health
burden and healthcare, we must look at studies of child abuse and neglect,
which account for five of the 10 ACEs (physical, emotional, and sexual abuse, and
physical and emotional neglect). For example, Fang and colleagues reported that
US lifetime systems-level costs for child abuse and neglect cases substantiated
by Child Protective Services (CPS) were $4.5 billion in child welfare, $3.9 billion
in criminal justice, and $4.6 billion in special education (based on 2008 data).®" A
California-specific study from Safe & Sound estimated annual (2017) state costs
due to substantiated child abuse and neglect at $919 million in education, $787
million in welfare, and $545 million in criminal justice, along with $13 billion in
lost economic productivity—or $15.3 billion total for these areas. The report also
estimates $3.8 billion in healthcare costs and $207 million in fatalities, totaling
$19.3 billion for the overall annual cost of substantiated child abuse and neglect
cases in California.®® And these are presumably underestimates, because they
do not include cases that were not reported, investigated, and substantiated.
More importantly, many ACEs do not qualify for reporting or investigation, but
they nevertheless result in health problems, unfulfilled potential, and a myriad of
other costs. A robust assessment of systems-level costs associated with all ACEs
is challenging and has not been done.

Other studies give us an idea about some of the costs that go beyond the costs
discussed above. For example, a study by Miller and colleagues on alcohol and drug
use—which can be an ACE in itself (if it occurs in another family member) as well
as an outcome or AAHC-estimated annual costs to the state of California at $52.6
billion from alcohol and drug use leading to illness, injury, crime, traffic collisions,
and public prevention efforts.® While the costs due to ACEs are only a portion of
this (Bellis and colleagues described ACE-attributable fractions for North America
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of 27.9% for harmful alcohol use and 41.1% for illicit drug use®), they are still quite
high, and the Miller study shows impacts that go well beyond health-related costs.

Another study estimated the cost of childhood exposure to crime, including both
direct victimization, and exposure to family and community crime. Though this
study includes crimes arising from experiences not included in the original 10 ACEs
(e.qg., exposure to crime in the community, in addition to the traditional ACEs of
child abuse and neglect, witnessing intimate partner violence, and having a family
member who is incarcerated), it provides estimates of the broad and costly impact
of childhood exposure to crime. Annual US costs were estimated at $458 billion,
when considering impact on lifetime prevalence of physical and mental health
problems, life productivity, educational outcomes, criminal justice involvement,
and substance use.®®

While these studies on the costs of alcohol and drug use and the costs of crime
aren't limited to the ACE-attributable costs, they provide some understanding of
the broad impacts beyond health-associated costs, and they reveal the limits of
existing methods to evaluate the indirect, lifetime, and intergenerational costs
associated with ACEs. Also, because ACEs tend to co-occur,® studying the cost of
a single or only some ACEs doesn't provide an accurate estimate. Future studies

Study source/ Risk :
region category Annual cost estimates
Bellis et al., 2019% ACEs $1.3 trillion (lost productivity) Cost estimates of reduced
North Ameri economic productivity due
El(J)rrcEpe merica and to ill health and early death
(measured in DALYs).
Miller et al., 20203 ACEs $102 billion (health burden) Cost estimates of health
iforni 105 billion (education burden due to ill health
California » ( ) and early death (based
on monetized DALYs)
and personal healthcare
spending.
Safe & Sound, 2019°>  Child Abuse  $13 billion (lost productivity) Cost estimates for support
California and Neglect 38 billion (health burden) ?g?tfhfﬂz 3Bﬂ;2d;x'ddﬁ2'5|ect
50f 10 ACEs i ;
( ) $919 million (education) cases substantiated by CPS.
$787 million (welfare)
$545 million (criminal justice)

Table 5. Summary of studies estimating annual costs for ACEs and child abuse and neglect
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that include all ACEs and consider cost impacts across many domains will add to
understanding of the cost impact of ACEs.

SUMMARY

Annual health burden and healthcare costs attributed to ACEs in California have
been estimated at $112.5 billion (2013).”% Annual cost estimates across other
sectors are currently limited to studies of child abuse and neglect, with an estimate
of $15.3 billion for California (2017) for lost economic productivity, education,
criminal justice, and welfare costs.*®

Actual costs for ACEs and toxic stress are likely higher than what has been
estimated to date. Current studies have focused primarily on health costs, and
on only a fraction of relevant AAHCs. Ongoing and future studies on the costs
of ACEs could include total costs associated with illness and disability from all
AAHCs, lost economic productivity, school failure and noncompletion, learning and
developmental problems requiring interventions like special education, involvement
in criminal justice, child welfare, and public support service systems, all shown to
be higher in those with significant ACEs, toxic stress, and/or AAHCs. /6173438556163

The studies discussed do demonstrate that, in the areas considered, ACEs cost
California and the US billions of dollars each year; and they indicate that even
moderate reductions in ACEs would yield significant gains for people’s health and
well-being and significant reductions in money spent by state and federal support
systems. For example, the Bellis study discussed above estimates that just a10%
reduction in ACE prevalence could equal an annual savings of one million DALYSs,
or $56 billion, in North America, considering health and productivity costs alone.®
Significant savings could be made when the downstream impacts of ACEs are
prevented or ameliorated through early screening and more intentional treatment.
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PART Il

The Public Health Approach

for Cutting Adverse Childhood
Experiences and Toxic Stress in Half
Within a Generation

“ .~ Roadmap for Resilience:
g2, The California Surgeon General’s Report on
£y  Adverse Childhood Experiences, Toxic Stress, and Health




A comprehensive statewide path to reducing the burden of Adverse Childhood
Experiences (ACEs) and toxic stress by half in a generation requires a coordinated
cross-sector approach to prevention, early recognition, and early, evidence-based
intervention for ACEs, toxic stress, and their associated negative impacts on health
and social outcomes.?#3% |n other words, an effective response to ACEs and toxic
stress requires prevention at all three levels: primary, secondary, and tertiary.##
None of these strategies is sufficient alone, and each extends the reach of the
others. The synergistic effect of primary, secondary, and tertiary prevention is
illustrated by the United States’ response to the human immunodeficiency virus/
acquired immunodeficiency syndrome (HIV/AIDS) epidemic. Coordinated efforts
for public awareness and prevention, testing for early detection, and effective
treatment were all necessary for achieving a reduction in the AIDS mortality rate
of more than 87% in a generation (from 50,628 deaths in 1995 to 6,465 deaths
in 2015).60

This report will use this three-part framework to outline sector-specific strategies
and impacts, and highlight opportunities for cross-sectoral collaboration, in the
sections that follow. This purpose of this section is to define and give examples
of the three levels of prevention, to lay the groundwork for the sections to come.

PRIMARY PREVENTION

Primary prevention efforts target healthy individuals and aim to prevent harmful
exposures from ever occurring. These include efforts to change or establish
structural and systemic conditions to prevent exposures that lead to disease or
negative outcomes, alter unhealthy or unsafe behaviors, and increase protective
factors or resistance to disease or injury, should exposures occur. Broad primary
prevention efforts include vaccinations to prevent specific infectious diseases and
the fluoridation of water to prevent tooth decay and caries.®”’ In the case of HIV
prevention, primary prevention includes promoting public education, condom use,
and needle exchange practices to prevent exposure to HIV during sex or injection
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drug use in healthy, susceptible individuals.®

For ACEs and toxic stress, primary prevention strategies are designed to reduce
the likelihood of ACEs and other risk factors for toxic stress from ever occurring.
By increasing buffering factors and reducing the dose of adversity, primary
prevention promotes the experience of stressors as positive or tolerable—involving
brief or time-limited activation of the biological stress response, in ways that do
not lead to longer-term changes to neuro-endocrine-immune-metabolic or genetic
regulatory systems and promote risk for chronic disease-rather than toxic.t

Primary prevention of ACEs and other risk factors for toxic stress involves
investments in cross-sector policies and programs that promote stable, safe, and
nurturing relationships and environments and other resilience-enabling factors.
It is grounded in the developmental and ecological sciences and incorporates
a life-course perspective with multiple structural levels (e.g., individual, family,
neighborhood, community, systems/policies/laws). These proactive interventions
are needed to (1) raise awareness about the risks of ACEs and toxic stress and
the effectiveness of buffering interventions, (2) support positive parenting and
relationship norms, (3) strengthen individual, family, and community resilience, and
(4) reduce the incidence and impacts of poverty, structural racism, environmental
toxins, and other contextual conditions that contribute to and exacerbate ACEs
and toxic stress.?¥

Based on a comprehensive public health framework, primary prevention strategies
arerootedin ensuring broad public awareness® and supported by effective upstream
policy and systems changes, such as assuring social, educational, and economic
opportunities for all, support of social safety net programs, and proactive actions
that promote equity, including anti-racist frameworks.234%46° They should also
include specific policy and programmatic efforts to enable access to high-quality
home visiting programs, early childcare, early education, and economic and legal
supports for families.” Another crucial element in preventing and reducing the
intergenerational transmission of adversity is the provision of cross-sectoral
buffering supports during the preconception, prenatal, and early parenting years,
including economic supports and skill-based parenting and family relationship

PRIMARY PREVENTION

Primary prevention efforts target healthy individuals and aim to prevent harmful exposures from ever
occurring. These include efforts to change or establish structural and systemic conditions to prevent
exposures that lead to disease or negative outcomes, alter unhealthy or unsafe behaviors, and increase
protective factors or resistance to disease or injury, should exposures occur.
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programs.® In addition, surveillance mechanisms? are necessary for monitoring
and acting on the regional and local population-level prevalence of ACEs and
impacts of toxic stress. Universal ACEs-aware, trauma-informed policies, trainings,
and infrastructure coordination efforts within and across sectors, including first
responders, healthcare, public health, social services, early childhood, education,
and justice, are needed to maximally leverage existing investments, reduce
retraumatization, facilitate ease of navigation for families and service providers,
and advance equity.s#¢%

SECONDARY PREVENTION

Secondary prevention efforts target individuals who have experienced an
exposure and aim to prevent the development of symptoms, disease, or other
negative outcomes. They facilitate early detection and intervention within the
first (‘subclinical’) stages of disease or undesired social outcomes in order to stop
or slow its progression.#® Examples of the importance and efficacy of secondary
prevention strategies are abundant in healthcare. The United States Preventive
Services Task Force (USPSTF) recommends newborn screening to detect metabolic
diseases right at birth so proper treatment can be initiated without risking
long-term damage, as well as age-appropriate periodic screening for different
cancers (e.g., breast, cervical, and colorectal) so that they can be caught early and
treated.®””? Since the implementation of routine mammography for breast cancer
screening, death from breast cancer has declined by 40%, with 375,900 deaths
averted between 1989 and 2017.%° In the example of HIV, secondary prevention
includes HIV testing, which enables identification of asymptomatic individuals and
facilitates treatment to prevent the development of opportunistic infections.t26363#

For ACEs and toxic stress, secondary prevention is particularly crucial. Once ACEs
and other risk factors of toxic stress occur, early detection, and early, evidence-based
interventions are imperative to prevent toxic stress physiology from manifesting.
Early action is “easier to implement, more effective, and less costly” than that
implemented later in life.? Early detection of ACEs and other risk factors for toxic
stress provide an opportunity to strengthen existing protective factors, initiate

SECONDARY PREVENTION

Secondary prevention efforts target individuals who have experienced an exposure and aim to prevent
the development of symptoms, disease, or other negative outcomes. They facilitate early detection and
intervention within the first (‘'subclinical’) stages of disease or undesired social outcomes in order to
stop or slow its progression.
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early buffering interventions, and ultimately prevent toxic stress physiology and
downstream consequences, such as earlier-onset, more severe ACE-Associated
Health Conditions (AAHCs) or toxic-stress-related social consequences (see the
next section, Primary and Secondary Prevention Strategies in Healthcare, for
further details).t®

TERTIARY PREVENTION

Tertiary prevention efforts target individuals who have already developed a disease
or social outcome, and aim to lessen the severity, progression, or complications
associated with that outcome. For instance, intensive rehabilitation programs
can optimize function after injury, and chemotherapy and radiation therapy can
reduce cancer progression. Tertiary prevention of HIV consisted of monitoring for
and treating opportunistic infections in the 1980s, but since then, investments in
basic, clinical, and translational research on HIV biology have yielded the modern
era of more than 25 sophisticated antiretrovirals. Optimal treatment with these
medications can now keep patients living long, healthy lives (see TIMELINE OF HIV/AIDS
PROGRESS).5*

Tertiary prevention of toxic stress involves optimizing outcomes in those who
have already developed clinical evidence of a toxic stress response. Moreover,
tertiary prevention of toxic stress in one generation can equate to biologically
and behaviorally mediated primary prevention of toxic stress in the next (see
Intergenerational Transmission of Adversity in Part | and Tertiary Prevention
Strategies in Healthcare in Part Il for details about mechanisms). Resilience-
optimizing and toxic-stress-mitigating interventions for those with AAHCs and
other conseguences of toxic stress include enhanced supportive relationships,
high-quality and sufficient sleep, nutrition, exercise, mindfulness practices, access
to nature, and when needed, mental and/or behavioral health care, as crucial parts
of treatment.®®

Of note, these same strategies can also promote primary and secondary prevention
of toxic stress, but their impacts depend on the characteristics of the target
population: they are considered primary when applied to healthy individuals and

TERTIARY PREVENTION

Tertiary prevention efforts target individuals who have already developed a disease or social outcome,
and aim to lessen the severity, progression, or complications associated with that outcome. For
instance, intensive rehabilitation programs can optimize function after injury, and chemotherapy and
radiation therapy can reduce cancer progression.
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secondary when applied to at-risk individuals who have not yet developed toxic
stress physiology. Enhanced biomedical research into specific therapeutic targets
for toxic stress, its potential subtypes, and particular AAHCs is an important
component of both secondary and tertiary prevention. In other sectors, these
strategies often take the form of systems and processes that prevent further harm
from befalling someone who has toxic-stress-related outcomes and is particularly
vulnerable to further impacts. Tactics include de-escalation and restorative justice
practices in the criminal justice system, or an individualized education program
(IEP) for students exhibiting symptoms of toxic stress in the education sector. The
sections that follow will put these strategies into context for a number of sectors,
including healthcare, public health, social services, early childhood, education,
and justice.

TIMELINE 1981 The first known case of HIV/AIDS.  of the Pasteur Institute announce

CDC issues reports on young men discovery that HIV is a retrovirus.
L LR with rare pneumonia and Kaposi's 1985 The US Department of Health
PROGR@E;@SY sarcoma, a rare cancer, later foundto  and Human Services (HHS) and
2 be associated with AIDS. WHO host the first International
1982 CDC establishes the term AIDS Conference. Blood banks begin
AIDS. The first United States (US) screening donated blood for HIV after
Congressional hearings on AIDS are the US Food and Drug Administration
held. (FDA) approves the first HIV antibody
1983 The World Health Organization ~ test" The US Public Health Service
(WHO) holds its first meeting on the issues its first recommendations for
global impacts of AIDS and begins preventing perinatal transmission of
international surveillance. The US HIV.# Ryan White, an Indiana teenager
Public Health Service recommends who contracted HIV through blood
prevention of HIV through safer sexual ~ transfusions, is barred from school due
contact and blood transfusions. to unfounded fears of spreading HIV-

he goes on to raise public awareness

1984 Dr. Robert Gallo of the National about AIDS stigma and discrimination.

Cancer Institute and Dr. Luc Montagnier

Roadmap for Resilience 68


http://www.cdc.gov/MMWR/preview/mmwrhtml/00033122.htm

TIMELINE
OF HIV/AIDS
PROGRESS

1986 US Surgeon General Koop issues
a Surgeon General's Report on

AIDS, calling for public education on
how HIV is spread, and for condom
use to prevent the transmission

of HIV.5% An Institute of Medicine
report provides national HIV strategy
recommendations, including the
importance of public education.%

1987 The FDA approves zidovudine, or
AZT, as the first antiretroviral drug.t%
The FDA adds HIV prevention as a
new indication for male condoms. The
AIDS Memorial Quilt is displayed for
the first time on the National Mall

in Washington, DC. CDC launches the
first AIDS-related television and radio
public service announcements (PSAs),
“America Responds to AIDS."

1988 WHO declares World AIDS Day.
The US National Institutes of Health
(NIH) establishes the Office of AIDS
Research and the AIDS Clinical

Trials Group. US Health Omnibus
Programs Extension (HOPE) Act

of 1988 authorizes use of federal
funds for HIV/AIDS prevention,
education, and testing. US Surgeon
General C Everett Koop and CDC

mail brochure “Understanding AIDS" to
all US households, giving facts on HIV
transmission. Comprehensive needle
exchange programs are established
in Tacoma, Washington; New York City,

New York; and San Francisco, California.

1989 CDC issues its first quidelines for
prevention of Pneumocystis carinii
pneumonia (PCP), a common
manifestation of AIDS.5*

1990 The Ryan White Comprehensive

AIDS Resources Emergency (CARE)
Act 0f 1990 is enacted by Congress,%
providing funds for community-based
care and treatment services for HIV/
AIDS.

1991 International Council of AIDS
Service Organizations® forms as a

global network of non-governmental
and community-based organizations.
The red ribbon is introduced as

the international symbol of AIDS
awareness.

1992 The FDA licenses the first rapid
(10-minute) HIV test.

1993 President Clinton establishes

the White House Office of National
AIDS Policy. Congress enacts the NIH
Revitalization Act, giving the Office of

AIDS Research oversight over all NIH
HIV/AIDS research, and establishing
guidelines for more intentional
inclusion of women and minorities.

1994 AIDS becomes the leading cause
of death for all Americans ages 25 to
44 years (through 1995). The US Public
Health Service recommends the use

of AZT by pregnant women to reduce
perinatal transmission of HIV by
approximately 2/3. The FDA approves
an oral HIV antibody test, the first non-
blood-based test of its kind.

1995 The FDA approves the first
protease inhibitor, saquinavir, to
reduce HIV burden in infected
people.#” CDC issues the

first quidelines for prevention of
opportunistic infections in HIV-infected
persons, and a report on syringe
exchange programs as a prevention
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TIMELINE
OF HIV/AIDS
PROGRESS

strategy. The first National HIV Testing
Day is held.

1996 The number of new AIDS cases
diagnosed in US declines for the first
time, with HIV no longer the leading
cause of death for all Americans
ages 25-44 years, but remains so for
Black Americans in this age group.
The FDA approves the viral load test,
the first HIV urine test, the first HIV
home testing and collection kit, and
the first non-nucleoside reverse
transcriptase inhibitor, nevirapine.
Congress reauthorizes the Ryan
White CARE Act. AIDS awareness

ad campaigns launch that target

the general public, not only those at
high risk.

1997 AIDS-related deaths in US
decline by more than 40% compared
to prior year, largely due to highly
active antiretroviral therapy (HAART).
FDA approves Combivir, a tablet
combining two ARV drugs, making it
easier to take.

1998 The first large-scale human trials
for an HIV vaccine begin. HHS issues
the first national quidelines for the use
of antiretroviral therapy in adults. The
Minority AIDS Initiative®® is created,
after Black American leaders declare a
“state of emergency.”

1999 President Clinton announces
Leadership and Investment in Fighting
an Epidemic for increased funding to
address the global epidemic.

2000 CDC forms the Global AIDS
Program.®® Congress reauthorizes the
Ryan White CARE Act for the second

time.

2001 The World Trade Organization
announces the Doha Declaration,
which promotes access to generic HIV
medications in developing countries.®*°
The first National Black HIV/AIDS
Awareness Day in the US is observed.

2002 HIV is the leading cause of death
worldwide among those aged 15-59
years. The Global Fund to Fight AIDS,
Tuberculosis and Malaria®' begins
operations. The FDA approves OraQuick
Rapid HIV-1 Antibody Test, the first
rapid finger prick test.

2003 President Bush announces the
President's Emergency Plan for

AIDS Relief (PEPFAR), a five-year,

$15 billion initiative to address HIV/
AIDS, tuberculosis, and malaria in
countries heavily impacted by HIV. WHO
announces the “3 by 5" Initiative %
intended to bring treatment to 3
million people by 2005. The first
National Latino AIDS Awareness Day in
US is observed.

2004 The FDA approves OraQuick
Rapid HIV-1 Antibody Test for use with
oral fluid. The Joint United Nations
Programme on HIV/AIDS (UNAIDS)
launches the Global Coalition on
Women and AIDS to raise the visibility
of the epidemic’s impact on women
and girls.

2005 WHO, UNAIDS, the US
government, and the Global Fund

to Fight AIDS, Tuberculosis, and

Malaria join efforts to increase
availability of antiretroviral drugs in
developing countries. The first National
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TIMELINE
OF HIV/AIDS
PROGRESS

Asian and Pacific Islander HIV/AIDS
Awareness Day in the US is observed.

2006 CDC releases revised HIV testing

efficacy of this strategy.5*

2011 A large, multinational study
(HPTN 052) of serodiscordant, mostly

recommendations for healthcare
settings, recommending routine HIV
screening for all adults, ages 13-64,
and yearly screening for those at
high risk. Congress reauthorizes the
Ryan White CARE Act for third time.
The first National Native HIV/AIDS
Awareness Day and the first National
Women and Girls HIV/AIDS Awareness
Day in the US are observed.

2007 WHO and UNAIDS issue new
guidance recommending “provider-
initiated” HIV testing in healthcare
settings.

2008 Congress reauthorizes PEPFAR
for an additional five years at up to
$48 billion. The first National Gay Men's
HIV/AIDS Awareness Day in the US is
observed.

2009 President Obama launches

the Global Health Initiative® to
address health in low- and middle-
income countries, with PEPFAR as a
core component. The first National
Caribbean American HIV/AIDS
Awareness Day in the US is observed.

2010 Obama Administration releases
the first comprehensive National HIV/
AIDS Strateqy for the US. President
Obama signs comprehensive health
reform, the Patient Protection

and Affordable Care Act (ACA),

which provides new health insurance
opportunities for millions, including
people with HIV. The first large
international clinical study (iPrEx) on
pre-exposure prophylaxis (PrEP) shows

heterosexual couples shows early
treatment of HIV-infected persons
greatly reduces transmission to
negative partners.5® HHS launches 12
Cities Project, focusing resources on
areas with the highest HIV/AIDS burden
in the country.5®

2012 The FDA approves OraQuick In-
Home Test, the first rapid test using
oral fluid that can be bought over-the-
counter, results of which are obtained
at home. The FDA approves the use
of Truvada (emtricitabine/tenofovir
disoproxil fumarate) for reducing

risk of HIV infection in uninfected
individuals at high risk, making it the
first HIV treatment to be approved for
PrEP.

2013 UNAIDS reports that since 2005,
deaths related to AIDS have declined
by almost 30%. WHO releases new
guidelines recommending earlier use
of antiretrovirals, and antiretroviral
therapy for children under 5 with HIV,
pregnant and breastfeeding women
with HIV, and HIV-positive persons
with uninfected sexual partners.

The US Preventative Services Task
Force (USPSTF) gives routine HIV
screening an A grade, indicating that
“there is high certainty that the net
benefit is substantial."®

2014 Major Affordable Care Act
reforms enacted, improving healthcare
coverage for many people with and at
risk for HIV in US.

2015 WHO announces “treat all"
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TIMELINE
OF HIV/AIDS

PROGRESS ' outcomes. Congress lifts restrictions,

recommendation, calling for HIV

treatment as soon as possible
following diagnosis to optimize

under certain circumstances, for the
use of federal funds to cover syringe
services for HIV outbreaks related to
injection drugs.

2017 The United Nations and
partners announce a pricing

agreement towards the first affordable,
generic, single-pill HIV treatment
regimen in low- and middle-income
countries.

2020 CDC publishes an association
between increased PrEP coverage and
decreased HIV diagnosis rates and re-
releases its HIV Risk Reduction Tool 6%
More than 25 options for HAART now
exist.5
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PRIMARY PREVENTION STRATEGIES

Primary prevention efforts target healthy individuals and aim to prevent harmful
exposures from ever occurring. These include universal efforts to change or
establish structural and systemic conditions, including raising public awareness
and promoting education, to prevent the exposures that lead to disease or negative
outcomes, alter unhealthy or unsafe behaviors, and increase protective factors or
resistance to disease or injury, should exposures occur.

Primary prevention of Adverse Childhood Experiences (ACEs) and toxic stress
targets the entire population, with the goal of preventing exposure to ACEs and
other risk factors for toxic stress, preventing intergenerational transmission of
ACEs and toxic stress, and increasing protective or buffering factors so that should
adversity be encountered, it is likely to be buffered.® Primary prevention of ACEs
and toxic stress in the healthcare sector has two components: the clinical approach
within the healthcare setting, and cross-sector work between the healthcare
setting and other sectors.

CLINICAL APPROACH IN THE HEALTHCARE
SETTING

The healthcare setting offers a unigue opportunity to help patients and families
understand the impact of ACEs and toxic stress on health and to increase access
to positive or buffering childhood experiences for the purposes of prevention,
while reducing the overall dose of adversity.

A critical strategy for primary prevention of ACEs and toxic stress in the healthcare
setting begins with the universal implementation of trauma-informed care (TIC),
which improves care for all patients, but especially for those with a history
of adversity.® While part of the purpose of the TIC framework is to recognize
and respond appropriately to the symptoms and consequences of adversity
and trauma to support patient needs, it also promotes an important primary
prevention framework as a universal protocol that presumes a potential history
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of adversity for all patients. Its principles help support a strengths-based and
nonjudgmental approach to toxic stress assessment and intervention, and prevent
inadvertent retraumatization of patients. Providers can also empathize, motivate,
and empower patients or clients with active listening skills and motivational
interviewing techniques, while safequarding against potential retraumatization
and vicarious trauma.%%® |t is therefore beneficial for all patients, providers, and
Staff.662'663

The TIC framework, adapted by ACEs Aware from the Substance Abuse and Mental
Health Services Administration (SAMHSA), with an enhanced focus on the health
impacts of adversity, involves:6¥6

+ Understanding the prevalence of trauma and adversity and their impacts on
health and behavior;
* Recognizing the effects of trauma and adversity on health and behavior;

+ Training leadership, providers, and staff on responding to patients by
incorporating best practices for trauma-informed care;

+ Integrating knowledge about trauma and adversity into policies, procedures,
practices, and treatment planning; and

* Resisting retraumatization by approaching patients who have experienced
ACEs or other adversities with nonjudgmental support.

The following key principles of trauma-informed care serve as a guide for all
healthcare providers and staff:f-

1. Establish the physical and emotional safety of patients and staff.
2. Build trust between providers and patients.

3. Recognize and respond to the signs and symptoms of trauma exposure on
physical and mental health.

4. Promote patient-centered, evidence-based care.

5. Ensure provider and patient collaboration by bringing patients into
the treatment process and discussing mutually agreed-upon goals for
treatment.

6. Provide care that is sensitive to the patient’s racial, ethnic, and cultural
background, and gender identity.

The healthcare setting also provides an opportunity to help patients and families
develop skills and capacities necessary to increase positive, buffering experiences
to prevent ACEs and toxic stress. Caregivers are fundamental to fostering
child well-being and establishing the trajectories for children to reach their full
potential. A child who has a strong and secure emotional attachment to a primary
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caregiver has the foundation for safe, stable, and nurturing relationships, school
and occupational functioning, and strong health throughout life.234 |n order for
caregivers to provide the safe, stable, nurturing relationships and environments
that children need for healthy development, caregivers need support to meet
basic needs.Z® Promoting family strengths and healthy parenting is fundamental
to preventing ACEs as well as to the mitigation of and healing from impacts of
ACEs.?

Thescienceof childandhuman

PIOIIlOtlIlg famﬂy strengths development demonstrates

and healthy parenting is the importance of cumulative

: protective factors or positive
fundamental to preventlng childhood experiences (PCESs)
ACEs as well as to the to lifelong health. a4ssmeonssess

mitigation of and healing from The effects of PCEs are
sometimes referred to as

lmPaCtS Of ACEs. “flourishing,” which can be

assessed for childrenin terms
of their curiosity and interest in learning, ability to pay attention and persist in
completing tasks, and ability to regulate their emotions and behavior when facing
daily stressors.® This self-requlation is often assessed by observing the extent
to which children stay calm and engaged when facing a challenge. Such qualities
are necessary for children to grow into flourishing adults who live with a sense
of meaning and purpose, have positive relationships, and experience positive
emotions, and a sense that they matter and can contribute meaningfully.6¢’
Studies on the impact of PCEs on adult health especially emphasize the significance
of positive relational experiences, such as having someone to turn to, feeling cared
about and heard when things are hard, and having a sense of belonging in school
and in the CommUnity.41’43'44'97'604'665'666

PCEs can coexist with ACEs and can reduce the risk that ACEs will lead to toxic
stress and associated negative outcomes.##4491604665666 Social support and PCEs have
also been associated with decreased asthma symptoms and improved immune
responses, including inhibiting inflammation, providing protection against infection,
and promoting wound healing.®¥¢% Research also shows the independent effects
of having or not having PCEs: children who have no ACEs, but also lack PCEs, like
living in a resilient family with strong parent-child connection, are at increased risk
for physical, mental, and social problems.#¢* They are also substantially less likely
to experience positive relationships and social connection as adults.” Thus, the
absence of ACEs is not enough for optimal child development or adult health; PCEs
and other buffering factors are needed as well. These findings call for proactive
efforts to foster family resilience, caring and supportive family relationships,
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including strong parent-child communication, and strong school and community
connections, each of which contribute to promoting positive health.

Child healthcare providers can help patients and families build these PCEs through
the support and care they offer by counseling, educating and modeling healthy
interactions during patient visits. For example, providers can educate parents and
caregivers on their critical role in healthy child development, such as teaching
the importance of and demonstrating serve-and-return for infants and young
children.®® Many science-based tools and resources are available for healthcare
providers on the Harvard Center on the Developing Child website.®*Other sources
of specific educational messaging and tools include the American Academy of
Pediatrics’' (AAP’'s) Connected Kids: Safe, Strong, Secure Clinical Guide® and the
Healthy Outcomes from Positive Experiences (HOPE) websites.¢®

Adult care providers also play an important role in primary prevention of ACEs and
toxic stress.? Intergenerational transmission of toxic stress happens when ACEs
alter parental biology or behavior in ways that affect the development and health
of their children (discussed in detail in Part I's Intergenerational Transmission
of Adversity). Therefore, secondary or tertiary prevention—or detection and
treatment of toxic stress—in one generation is primary prevention of toxic stress
in the next.? Obstetric, pediatric, and family practice providers, among others,
have an important opportunity to promote family planning resources for wanted
pregnancies, and once conception occurs, to provide counseling and intervention
for ACEs and toxic stress among expectant parents during prenatal care visits.s?
Many ACE-Associated Health Conditions (AAHCs) in adults are ACE risks for the
next generation (such as violence, mental illness, and substance use),?and AAHCs
can enhance family stressors, including disability and financial impacts due to lost
productivity.® Therefore, all adult care providers can support patients with
AAHCs in regulating their stress responses to mitigate the effects of toxic stress
and reduce the intergenerational transmission of toxic stress® (discussed further
as part of Secondary Prevention below).

Ensuring access to high-quality healthcare for all is another key component of
primary prevention of ACEs and toxic stress. Healthcare and medical employees
are on the front lines in identifying and addressing the immediate health needs of
millions of California children and families. Therefore, it is imperative to ensure all
families have access to high-quality, affordable care provided in a culturally and
linguistically sensitive way. Efforts aimed at preventing discrimination and social
oppression are also critical in preventing toxic stress in children and families. In its
policy statement, “The Impact of Racism on Child and Adolescent Health,” the AAP
details actions that pediatric healthcare providers can take, such as creating a
culturally safe medical home (discussed further in Systems-Level Implementation
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Considerations in Part IIl), using evidence-based screening tools incorporating
perceived and experienced racism, and offering appropriate referrals, assessing for
strengths and protective factors to mitigate exposure to racism, providing youth
and families with guidance on recognizing and responding to racism, and training
clinic and office staff in culturally competent care.®® For example, the Pediatric
ACEs and Related Life-Events Screener (PEARLS), the pediatric ACE screening
tool recommended by ACEs Aware, incorporates inquiries about experiences of
discrimination, and other potential risk factors for toxic stress, such as community
violence, food and housing insecurity, bullying, or a caregiver’s physical illness or
death. This tool can enable more effective referrals, guidance, and support around
preventing and addressing cumulative risk for toxic stress.

Given the importance of well child services in the prevention of ACEs and toxic
stress, deliberate efforts are especially needed to expand access to and use of
such services in California. In 2019, the Auditor of the State of California reported
that only 45.2% of children eligible for Medi-Cal actually received recommended
preventive services, with wide variation across the state.®®

CROSS-SECTOR WORK

As the science illuminates the extent to which our experiences and environments
shape our biology, there is increased recognition that clinical interventions are
necessary, but not sufficient, to reduce the health impacts of ACEs and toxic stress.
Cross-sector coordination, including from within healthcare, is necessary. In the
healthcare setting, providers can emphasize the following in patient education,
anticipatory guidance, and linkages or referrals to resources: 36"

+ Optimizing social-emotional and other learning at home, such as through
the Talk. Read. Sing.®®® or Reach Out and Read®* programs;

* Promoting healthy relationship norms;

+ Parenting and family relationship skill-building;

» Connecting youth to caring adults and activities;

+ High-quality, affordable home visitation, child care;

* Preschool and school enrichment with family engagement;

+ Economic supports, such as links to Special Supplemental Nutrition Program
for Women, Infants, and Children (WIC) and tax credit programs; and

+ Legal supports (such as through medical-legal partnerships like
Developmental Understanding and Legal Collaboration for Everyone,
DULCE).

Coordination with other sectors, such as schools, child care, justice, social services,
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and public health, can be done sustainably when providers leverage team-based
approaches to clinical care. Models of care that integrate primary care and
behavioral health in one setting help both patients and providers by blending
the expertise of mental health or behavioral health clinicians and primary care
clinicians. These models have been effective, especially when they incorporate
feedback from patients and/or their caregivers.5

Clinicians on the healthcare team can refer families who are at risk for ACEs and
toxic stress to home visiting programs, like the Nurse-Family Partnership program
(NFP).* NFP has resulted in a 48% reduction in child abuse and neglect, improved
cognitive and language development, gains in academic achievement, lower rates
of substance use, fewer behavioral problems, and fewer arrests, convictions, and
parole violations by age 19 for participating children.®%* |t has also been shown to
benefit parents, associated with better parenting practices, improved pregnancy
outcomes, reduced welfare and other government assistance use, greater rates
of employment, lower substance use, and reduced exposure to intimate partner
Vi0|ence (| PV).31,690,691,694,695

Families can also be linked to high-quality child care, which reduces parental stress
and depression, both risk factors for child abuse, neglect, and other ACEs. Child
care subsidies tend to enable access to higher-quality child care, which increases
the potential for exposure to optimally safe, stable, nurturing relationships and
environments.®

Coordinating and serving as a liaison between families and schools is an important
role for social service or behavioral health clinicians on the team because ACEs
are consistently associated with worse educational outcomes,* and the school
environment can provide both harmful (e.q., bullying) and protective (e.qg., trusted
adult role models) exposures. Clinicians can encourage connection with caring adults
(such as teachers, coaches, or mentors) and support engagement in protective
activities like sports, arts and music programs during or after school hours. These
connections can reduce absenteeism, prevent substance use, and improve parent-
child and student-teacher relationships.” Younger children enrolled in preschool
enrichment programs that actively involve parents have better math, language,
and social skills on school entry, require less special education services, have
lower grade retention, are more likely to graduate from high school and attend
college, are more likely to be employed as adults, and have greater earnings.”

Importantly, social service or behavioral health clinicians on the primary care
team can engage with child welfare agencies to ensure that referrals not only
address child safety, but also attend to root causes of adversity through services
such as stress management, parenting support, and assistance with financial,
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housing, and food security,®” depending on family needs. One valuable resource is
Help Me Grow, available in many local communities to connect service providers
to each other to create an interconnected system of care to meet individual family
needs.®® When referrals are made to onsite or community resources, it is critical
for providers to follow up with patients to ensure the referral was successful and
address any barriers.

SECONDARY PREVENTION STRATEGIES

Secondary prevention efforts target individuals who have experienced an
exposure (ACEs) and aims to prevent the development of symptoms, disease,
or other negative outcomes (toxic stress). The National Academies of Sciences,
Engineering, and Medicine (NASEM), CDC, and AAP all recommend early screening
for sources of toxic stress and coordination of a cross-sector response to mitigate
the harmful effects of early adversity."?3 A complete ACE screen involves assessing
for the triad of adversity (ACE score), clinical manifestations of toxic stress (ACE-
Associated Health Conditions, AAHCs), and protective factors. The first two
components are used in assessing clinical risk for toxic stress and all three help
to guide effective responses.®”” Of note, though clinical manifestations of toxic
stress are currently best assessed by the presence or absence of AAHCs, efforts
are underway to develop reliable clinical biomarkers that may inform diagnosis,
prognostic precision, and therapeutic targets in identifying and intervening on
toxic stress. Secondary prevention of ACEs therefore serves as primary prevention
of toxic stress, as it seeks to take advantage of the window of opportunity between
exposure to ACEs and the development of negative health and social outcomes.

Clinical response to identification of ACEs and increased risk of toxic stress should
include:

1. Applying principles of trauma-informed care, such as establishing trust,
safety, and collaborative decision-making.

2. Supplementing usual care for AAHCs by providing patient education on
toxic stress and offering strategies to regulate the stress response
(discussed further in Tertiary Prevention in Healthcare) including:

« Supportive relationships, including with caregivers (for children), other
family members, and peers;

+ High-quality, sufficient sleep;

+ Balanced nutrition;

+ Reqular physical activity;

+ Mindfulness and meditation;
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» Access to nature; and

+ Mental healthcare, including psychotherapy or psychiatric care, and
substance use disorder treatment, when indicated.

3. Validating existing strengths and protective factors.

4. Referrals to patient resources or interventions, such as educational
materials, social work, school agencies, care coordination or patient
navigation, and community health workers.

5. Follow up as necessary, using the presenting AAHCs as indicators of
treatment progress.

Anticipatory guidance (proactive counseling that anticipates likely upcoming
concerns) can help patients and/or caregivers understand potential health impacts
of ACEs and toxic stress so they can better regulate the toxic stress response and
seek to minimize these impacts. Clinicians should be familiar with the various
manifestations of the toxic stress response throughout the life course, such as
sleep disturbance in infants,”™ asthma in school-age children,” delayed menarche
in teenage qirls,’” and cardiovascular disease in adults.?’

An example of how early identification of ACEs can prevent the development
of toxic stress is highlighted in a 2020 publication from the Bay Area Research
Consortium on Toxic Stress and Health (BARC). In a randomized controlled trial,
Thakur and colleagues reported a strong graded relationship between ACE
exposure and clinically significant impairment of executive functioning. While
only 5.3% of children with no reported ACEs had global executive functioning
concerns, 23.4% of children with one to three reported ACEs and 50% of children
with four or more ACEs met criteria for such concerns.™

While the link between ACEs and executive functioning impairment is well
established, the authors uncovered a remarkable insight which highlights the
importance of ACE screening as an opportunity to prevent toxic stress:

“A notable finding is the lack of statistically significant associations between childhood adversities
and certain health outcomes. Particularly, the finding that 50% of children with >4 ACEs demonstrate
clinically measurable impairment of global executive functioning but do not demonstrate an
association with ADHD. Prior studies have demonstrated a strong association between early life
adversities (i.e. ACEs before 5 years of age) and mental health outcomes, including ADHD diagnosis,
in middle childhood... As the median age of our study population was 5.8 years, and ADHD is more
often diagnosed later in childhood, it is not surprising that we did not observe this association in
the present study. While we did not observe this association with ADHD, we did observe a strong
association between high PEARLS score (regardless of screening method and subset of PEARLS
score) and poor global executive dysfunction as measured by the BRIEF-P/2, which may be an early
indicator of children at risk of developing ADHD later in childhood (emphases added).”
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ACE screening, therefore, represents an important opportunity to identify patients
at high risk of developing negative health outcomes, such as ADHD, and provides
an opportunity to apply targeted interventions to prevent further exposures,
strengthen resilience, and provide buffering care and resources. Intervention
during the early childhood period, when there are high levels of neuroplasticity
and amenability to return to baseline physiologic functioning in neuroendocrine,
immune, metabolic, and potentially even genetic regulatory domains, allows
providers and caregivers to optimally work with a child’s biology to improve the
effectiveness and efficiency of interventions.?60704

ACE screening may begin during prenatal care or newborn well-child care and
continue through adulthood. Identifying and addressing caregivers' and parents'
ACEs andtoxic stress canimprove their capacity to support their children and reduce
intergenerational transmission of ACEs and of toxic stress. Parental ACE exposures
can negatively impact child development in multiple ways (see Intergenerational
Transmission of Adversity in Part [)." However, intergenerational transmission
of ACEs can be reduced through interventions such as positive parenting skill-
building and treating parental AAHCs.®® Prenatal providers can screen for and
support maternal mental health, including postpartum depression, which is more
common in mothers who were maltreated as children and is a risk factor for child
maltreatment.” Prenatal providers can also help parents space births, which may
reduce the risk of child maltreatment™ by preventing unintended pregnancies,
which is a risk factor for abuse and neglect behaviors in both parents.”™ Prenatal
providers are well positioned to help prevent the transmission of ACEs and toxic
stress because they see parents frequently during a time when they may be more
motivated to participate in interventions to optimize their children’s health.®”

Adult care providers play a crucial role in addressing parental health outcomes
that serve as ACEs for children, such as mental illness, substance use, and
interpersonal and self-directed violence.? Additionally, when adult care providers
address the role of the toxic stress response in mental, behavioral, and physical
health conditions, they can also improve individual and family outcomes by
improving management and therefore reducing the impact of AAHCs.%¢80Finally,
providers may refer families to public assistance programs as needed because
strengthening financial security is an important multigenerational strategy to
reduce ACEs and toxic stress and enhance families’ ability to provide buffering
relationships and environments.®

A key area of relational health in adolescent and adult primary care includes
supporting healthy romantic relationships and offering IPV screening and
intervention. For example, Kaiser Permanente Northern California implemented
a Family Violence Prevention Program which coordinated care across the
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entire healthcare environment, partnered with community programs, and used
ongoing quality improvement methods to increase IPV identification, increase
more appropriate, effective use of healthcare services (increased mental and
behavioral health services, and reduced emergency department visits), and
increase connections to advocacy services.™™ The CUES (confidentiality and
safety, universal education and empowerment, support for disclosures) approach
recommends warm referrals to local and/or national advocacy hotlines and
services (e.qg., the National Domestic Violence Hotline™ and love is respect™),
documenting referrals in the patient's chart to facilitate follow-up, discussing
harm reduction strategies, and planning close follow-up.™ This approach has been
shown to improve patient knowledge and decrease reproductive coercion and
a b u se.715,716

The HealthySteps program is another example of a healthcare-based secondary
prevention program, because it targets low-income families, who are at increased
risk for ACEs and for toxic stress. An expert in child development, called a
HealthySteps Specialist, joins the primary care pediatric team caring for infants
and toddlers and uses an evidence-based, team-based care model to promote
health, well-being, and school readiness. The HealthySteps model is structured to
ensure successful interventions, referrals, and follow-up to support AAP's Bright
Futures recommendations.”™® HealthySteps Specialists or other mental health or
social services clinicians on the integrated team can identify and connect patients
and families to vital resources outside the clinic setting.

The ACEs Aware initiative applies the consensus of scientific evidence that early
detection is key to improving health outcomes related to toxic stress and seeks to
proactively focus on eradicating disparities, with the goal of reducing the impacts
of ACEs, toxic stress, and AAHCs among all people. Using the triad approach
for universal screening for clinical toxic stress in primary care—which includes
assessing for an ACE score for cumulative adversity, clinical manifestations of
toxic stress in the form of AAHCs, and protective factors—individuals with risk
factors and/or early signs of toxic stress can be targeted for early intervention.®

As discussed above under Primary Prevention, protective factors such as PCEs, like
having someone to turn to, feeling cared about and heard when things are hard,
and having a sense of belonging in school and in the community, are essential for
healthy human development. Additionally, helping patients and families build skills
and capacities for more PCEs can be a primary or secondary prevention strategy
because, among those who have experienced ACEs, PCEs are associated with
decreased risk of developing the toxic stress response. When PCEs co-exist with
ACEs, they mitigate negative impacts on mental, relational, and physical health.
For instance, adults with ACEs who also report higher levels of PCEs were shown
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to have 72% lower odds of having depression or poor mental health and an over
350% greater odds of having social and emotional support needs met.* A study of
school-age children with ACEs similarly reported that those who also had families
that stayed connected in difficult times and maintained hope were 4.6 times more
likely to demonstrate the ability to requlate their emotions and behavior when
faced with a challenge.® Many studies show that reinforcing existing buffering
relationships and environments can mitigate the impacts of ACEs.#434:696% A
study of 2,452 Welsh adults found that recalling having any resilience assets
in childhood, including a trusted adult figure, was associated with attenuation
of the impact of adversity (four or more ACEs) on reported childhood allergies,
headaches, digestive conditions, poor childhood health, and school absenteeism.®
For example, in those with four or more ACEs, the presence of all resilience factors
(having a trusted adult figure, being treated fairly, supportive childhood friends,
being given opportunities to use your abilities, and having someone to look up
to) reduced the prevalence of total childhood poor health from 59.8% (in those
without these factors) to 21.3% (with resilience factors).® Another study (N =7,047)
found that in those with high doses of adversity (four or more ACEs), recalling
having an always available adult figure in childhood reduced adulthood health-
harming behaviors like poor nutrition, heavy drinking, and daily smoking by 67%
and poor mental well-being by 46%.%* Longer-term impacts and specific effects
of PCEs and other buffering factors on the toxic stress response are under study.

Analysis for this report of data from the National Survey of Children’'s Health
(NSCH) provided California-specific cross-sectional data on prevalence of ACEs,
some AAHCs, PCEs, flourishing, and access to high-quality healthcare among
children (Table 6).¥ Among all California children, 28.1% have experienced at
least one of the ACEs assessed in the NSCH that align with the ACEs evaluated
in the original CDC study. Out of California children with public insurance, ACE
prevalence goes up to 37.4%. Fewer than half (46.6%) of California’'s publicly
insured school-age children without ACEs demonstrate the qualities of flourishing
assessed in the NSCH, including being curious and interested in learning new
things, working to complete tasks begun (persistence), and staying calm when
facing challenges (requlating emotions and behavior). For children experiencing
two or more ACEs, this fraction is reduced to 26.7%.% Clearly much opportunity
exists in California for the healthcare sector to play a significant role in prevention
of ACEs and promotion of PCEs and other buffering experiences.
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RATIONALE FOR SCREENING FOR ACES
IN PRIMARY CARE

ACE screening is optimally performed in primary care because of providers'
central role in offering guidance for healthy development, proactively detecting
and addressing health risks, and referring individuals and families to necessary
services. Primary care providers also develop longitudinal relationships with
patients, providing multiple opportunities to screen and to build the level of
trust necessary to discuss ACEs.% Child-serving healthcare providers (including
pediatricians, family physicians, nurse practitioners, and physician assistants)
play a key role because they follow children reqularly during rapid periods of
development when they are particularly sensitive to toxic stress,” presenting a
unigue opportunity to interrupt the biological impacts of early adversity. In order
to reduce ACEs and toxic stress by one half in a generation, providers who care
for adults must mitigate the toxic stress response that underlies and contributes
to the presentation of their AAHCs, and avert the intergenerational transmission
of ACEs and toxic stress.?

Wilson and Jungner's Principles of Early Disease Detection, originally published
by the World Health Organization (WHO) in 1968, outlines 10 principles for optimal
population-based screening efforts.”” These principles are widely used in public
health to guide decisions to implement screening for specific health conditions
(see BREAST CANCER SCREENING AS SECONDARY PREVENTION) and are robustly applicable to
toxic stress risk assessment and intervention.

1. The condition sought should be an important health problem.

ACEs are highly prevalent and are strongly associated with some of the most
common, serious, and expensive health conditions in our society.z35563068 \Whjle
the prevalence of toxic stress is unknown, exposure to childhood adversity is well
established to be mechanistically linked to toxic stress,s?%3 and thus, screening
for toxic stress using a combination of the ACE score, presence of AAHCs (or their
molecular markers), and protective factors, is essential.

2. There should be an accepted treatment for patients with
recognized disease.

One of the biggest barriers to implementing ACE screening is the false but
widely held belief that there is no treatment for toxic stress. Confusion about the
condition contributes to this misperception. It is important to clarify that the goal
of ACE screening is to identify individuals who are at risk of developing toxic stress
physiology. Further, there is significant evidence that the science-based strategies
for toxic stress intervention (Figure 7) can mitigate the neuro-endocrine-immune-
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Prevalence of ACEs (CDC Aligned-5 Topics*) and

prevalence of child health services quality, health Al No
conditions, risks, and positive health outcomes Children ACEs
Prevalence of ACEs (only includes 5 ACEs items from n/a 71.9% 19.3% 8.8%
the NSCH included in the CDC study) n/a 62.6% 25.0% 12.4%
Prevalence of children receiving care in a primary care ~ 43.5% 47.2% 38.6% 21.3%
medical home (as assessed in the NSCH**) 35.5% 42 2% 291% 19.6%

Prevalence of children in a high-quality system of care
(has a medical home, had at least yearly well-care and 17.4% 19.6% 13.3% 8.8%
dental visit, has adequate insurance and no forgone ' ' ' ;

care/frustration getting needed care, feels a partner in 14.6% 17.8% 10.5% 1:4%
care, got help with transition to adulthood, if needed)
Child has a chronic condition requiring above routine 14.5% 11.9% 179% 29.8%
amount or type of healthcare services 17.3% 13.2% 20.0% 34.6%
Child has a mental, emotional, behavioral or 17.4% 13.5% 21.4% 31.5%
developmental problem (3-17) 19.9% 141% 20.6% 429%
Child is overweight or obese (10-17) 31.5% 28.0% 34.6% 43.2%
46.4% 44.0% 52.3% 4T1%
Chjld is bullied, picked on, or excluded by other 18.3% 14.6% 18.0% 37.2%
children (6-17)* 20.3% 16.9% 133%*  38.6%
Child's mother is in very good/excellent health 65.2% 69.1% 59.0% 38.0%
59.9% 63.7% 60.9% 281%
Child engages in school (6-17)* 13.7% 179% 67.3% 56.3%
731% 170% 1% 59.2%
Child meets flourishing & resilience criteria (6-17)* 45.0% 49.0% 36.9% 35.7%
43.3% 46.6% 41.2% 26.7%
Child's family stays hopeful when facing problems 60.2% 62.8% 59.3% 421%
66.1% 68.9% 66.2% 53.0%
s nareonotoad s sl ulporive 0w aade I
il P B9%  409%  420%  298%

% All California children®
% California children with public insurance
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Prevalence of ACEs (CDC Aligned-5 Topics*) and

prevalence of child health services quality, health All
conditions, risks, and positive health outcomes Children
Child lives with a family that experiences food 5.5% 3.5% 59%"* 20.9%
insecurity 10.5% 6.8%"* 9% 35.3%
Child lives with a family that experiences serious 179% 12.2% 23.8% 49.4%
economic hardship to meet basic needs 29.5% 21.8% 33.6% 61.0%

% All California childrens
% California children with public insurance

Table 6. Population-wide prevalence of California’s children with ACEs, as assessed in the National Survey of
Children’s Health (NSCH), prevalence of child health services quality, and health risks and outcomes by CDC-
aligned ACEs.”

sAll variations in child health services quality, health conditions, risks or positive health outcomes are
significant at the 0.05 level of significance, unless otherwise indicated.

*NSCH CDC-Aligned-5 Topic ACEs are: child lived in a household where he/she was exposed to mental illness,
substance abuse, domestic violence and/or had a parent who was incarcerated or parents were separated,
divorced, or a parent died. All data are based on the 2016-2018 combined NSCH, with the exception of
“bullied,” “school engagement,” and “flourishing”, which use the 2016-2017 NSCH only.

**NSCH Medical Home indicator measures: child has a usual source for sick and well care, a personal doctor
or nurse that knows the child well, family-centered care, effective care coordination, and ease of getting
referrals.

*This prevalence rate has a relative standard error that is greater than 30%, and estimates are less stable.

metabolic dysrequlation that characterizes toxic stress physiology and that they
may even reduce or reverse genetic requlatory changes (discussed further in
the next section, Tertiary Prevention Strategies for Healthcare).6#6%3/%57% These
interventions can supplement usual care in patients who are at risk for toxic stress
(as discussed further in The ACEs Aware Initiative in Part Ill).

3. Facilities for diagnosis and treatment should be available.

ACE screening and response can be integrated into existing healthcare facilities,
with the purpose of targeting the toxic stress response in prevention and treatment
of AAHCs. There are many examples of successful integration of ACE screening
in various clinical settings, including pediatric primary care,®%72"3 gdult primary
care,™™ family medicine,™ and prenatal care.®° While some patients may require
referrals for additional resources for interventions not available within the primary
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care home, the core components of the clinical response to ACEs and toxic stress
outlined in Principle 2 can be incorporated into usual primary care.”™

4. There should be a recognizable latent or early symptomatic
stage.

Cumulative ACE exposure causes toxic stress and, consequently, a multitude
of adverse clinical and social outcomes.*® The physiological stress response is
characterized as either positive, tolerable, or toxic.®” With positive and tolerable
stress responses, there is a return to homeostasis with adequate buffering.
The tolerable stress response is an early period which can serve as a window
of opportunity for identification and intervention. Fortunately, the negative
conseguences of ACEs can be averted by preventing additional exposures in
children and providing buffering interventions for both children and adults as soon
as exposure to ACEs and risk for toxic stress is identified, but ideally, before the
development of significant toxic stress physiology or clinically apparent disease.
However, it is important to screen for ACEs and provide buffering care as early

BREAST Breast cancer screening is an rise in mammography usage for breast
CANCER example of a successful secondary cancer screening, with 375,900 deaths
prevention in healthcare, which averted between 1989 and 2017.6%
SCREENING AS  focuses on widespread screening for The 5-year survival rate for breast
SECONDARY -early detection of risk factors and/ cancers diagnosed between 2009 and
PREVENTION or disease to enable earlier, more 2015 was 98% for stage I, 92% for

effective intervention. In the 1980s,
mammography units became more
widely available and more frequently
used to screen for early breast cancer
in women with no symptoms.™ Breast
cancer registry data from 1970-2010
show that mammography increased
all breast cancer diagnoses by 23.1%,
increasing early-stage disease
detection specifically (by 14.7% for
invasive breast cancer, and 54.5%

for ductal carcinoma in situ), and
decreasing the incidence of late-stage
breast cancer by 29.0% during that
time period.” Death from breast
cancer has declined by 40% since the

stage Il, 75% for stage Ill, and 27% for
stage IV.%0 These data illustrate highly
successful secondary prevention, with
widespread breast cancer screening
enabling earlier detection, resulting

in more successful treatment and
lower rates of more serious disease
and death. Unfortunately, despite
reductions in breast cancer mortality
among all racial groups, the rates are
still unequal: from 2006 to 2015, non-
Hispanic Black women had 39% higher
breast cancer death rates than non-
Hispanic White women, due in large
part to inequitable access to screening
and care.””
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Figure 7. Employing the evidence-based strategies for toxic stress requlation can help patients reduce stress
and build resilience. Reproduced with permission from ACEs Aware.?

as possible because adversity can become biologically embedded as early as the
prenatal period,” and the signs of toxic stress can manifest as early as infancy.’™®

5. There should be a suitable test or examination.

ACE screening involves assessing for the triad of adversity (ACE score), clinical
manifestations of toxic stress (AAHCs), and protective factors. The first two
components are used in assessing clinical risk for toxic stress and all three help
to guide effective responses.® The Bay Area Research Consortium on Toxic Stress
and Health (BARC) developed and established face validity of the Pediatric ACEs
and Related Life-Events Screener (PEARLS), which includes age-appropriate
ACE questions and seven to nine questions on other potential risk factors for
toxic stress, such as poverty and discrimination.®® A randomized controlled trial
validating the PEARLS tool against biomarkers of toxic stress is currently underway.
The California Surgeon General's Clinical Advisory Subcommittee (comprised of
medical, behavioral health, and public health experts) updated the original 10 ACE
guestions and developed both identified and de-identified formats for adults,
which are available at AcesAware.org.™

6. The test should be acceptable to the population.
ACE screening has been shown to be acceptable to patients, parents, providers,
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and staff across clinical settings (pediatrics, adult medicine, family medicine, and
maternity care), provider types (physicians, nurse practitioners, and trainees),
practice types (community, safety net, and academic), locations (urban, suburban,
and rural), and patient populations (with varying race/ethnicity, language, income,
and insurance).%eRreroniss Sty dies show that patients and parents want to discuss
ACEs and receive guidance and resources so they can address the toxic stress
response, avert the intergenerational impact of ACEs, and address co-occurring
social determinants of health 6812979140 Stydies also suggest that screening does
not significantly extend visit times (<5 minutes),” and may even reduce them.?™
Screening for the total number of ACEs (instead of specific exposures) may further
enhance acceptability to patients.

7. The natural history of the condition, including development
from latent to declared disease, should be adequately understood.

While further investigation into the precise mechanisms is still needed, decades
of scientific advancements in animal models and human studies have built an
expansive body of evidence demonstrating the mechanisms through which ACEs
harm health by activating the toxic stress response.®263 The toxic stress response
is defined as “prolonged activation of the stress response systems that can disrupt
the development of brain architecture and other organ systems, and increase
the risk for stress-related disease and cognitive impairment, well into the adult
years."? When adversity and toxic stress are not buffered by safe, stable, nurturing
relationships and environments and other protective factors, long-term risk for
poorer health and well-being increases significantly.5’? This physiologic cascade
can lead to many adverse clinical and social outcomes, which can be transmitted
from generation to generation (as discussed in The Biology of Toxic Stress and
Intergenerational Transmission of Adversity in Part I).

8. There should be an agreed-upon policy on whom to treat.

The California Department of Health Care Services and the Office of the California
Surgeon General recommend integrating ACE screening and response into the
clinical care of all pediatric and adult patients (with reimbursement available for
Medi-Cal patients up to age 65 years).® An expert advisory group convened by
the California Surgeon General developed evidence-based guidance on whom
to treat. These recommendations/quidelines on whom to treat are captured in
the clinical algorithms,® discussed further in The ACEs Aware Initiative.® The
National Pediatric Practice Community on ACEs (NPPC) has put forward similar
algorithms for assessment and response.” The focus on early intervention aligns
with NASEM, CDC, and AAP recommendations on the importance of proactively
identifying and mitigating adverse outcomes in individuals exposed to sources of
toxic stress.’s3
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9. The cost of case-finding (including diagnosis and treatment of
patients diagnosed) should be economically balanced in relation
to possible expenditure on medical care as a whole.

While the true cost of diagnosing and treating ACEs and toxic stress is unknown
at this time, the cost of their associated health and social impacts is substantial.
A meta-analysis of 23 studies in adults found that the annual costs of the ACE-
attributable portion of 10 common AAHCs were US $1.3 trillion (3.55% of US
gross domestic product (GDP) and 2.67% of Europe's GDP), with cardiovascular
disease being a major contributor.® More than 75% of the costs were attributed
to individuals with two or more ACEs.* The study suggested that reducing ACE
prevalence by just 10% could save $105 billion annually, considering just the 10
AAHCs included in the study.* As referenced in Principle 1, the cost of AAHCs
in California is similarly enormous.® While further studies are needed, current
evidence suggests that screening and intervention for toxic stress may be
associated with improved healthcare utilization.®"%0

10. Case-finding should be a continuing process and not a “once
and for all” project.

Children should be screened on an ongoing basis, because ACEs tend to accumulate
over time in childhood. Identifying cumulative exposure is crucial, because the
risk of almost all adverse outcomes increases with each additional ACE.3*#* The
original ACE Study found that those with one ACE had a 65-93% chance of having
one other type and a 40-74% chance of having two other types.*Not only do
ACEs co-occur, but they accumulate through childhood, underscoring the need for
routine periodic screening. In a large, multi-site study, Thompson and colleagues
found that by age six, children had an average ACE score of 1.94. Between the ages
of six and 12, they accumulated another 1.53 ACEs on average, and between the
ages of 12 and 16, another 115 ACEs.™ Children should be rescreened periodically
to monitor for additional ACEs.™ Adults should be screened at least once for
cumulative ACE exposure; although ACE exposure in adults will not change, ACE
reporting may evolve as patients develop more trust in their provider and with
normalization of screening practice.

SETTING UP HEALTHCARE PRACTICES FOR
SUCCESSFUL IMPLEMENTATION OF ACE
SCREENING

Successful ACE screening initiatives in diverse healthcare settings provide key
evidence-based insights for implementing screening, 6872181841519 gy nthesized as
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follows:

1.

Changing systems. Clinic leaders must be engaged early to orchestrate
and support a systems-level commitment to trauma-informed care.
Creating standardized workflows for screening and response, integrating
ACE scores into the electronic medical record (EMR), and conducting Plan-
Do-Study-Act (PDSA) cycles can streamline the process.*?

Engaging providers and staff. All providers and clinic staff should
receive training on the long-term effects of ACEs and toxic stress and
the principles of trauma-informed care. Training should also include
information about vicarious trauma (negative impacts of hearing about
trauma) and resources for providers and staff. Providing ongoing training
(especially for new staff) and reqularly soliciting and addressing staff
feedback are key to successful implementation.

Engaging patients and families. ACE screening should be presented to
patients and families in a sensitive, empathic, and nonjudgmental way
that highlights the value of screening, normalizes the prevalence of

ACEs, reinforces existing resilience factors, and respects autonomy in
responding, discussing results, and receiving services and interventions.
Screening for the total number of ACEs rather than specific exposures,
sometimes referred to as de-identified screening, can help protect patient
privacy, and encourages greater disclosure, which allows for earlier
intervention (discussed in more detail in The ACEs Aware Initiative in Part
11).

Responding to ACEs and toxic stress. Positive ACE screens should
prompt a response, starting with a statement of compassion and
appreciation for sharing the information. The ACEs screening process
offers an opportunity to demystify links to patients’ AAHCs and reduce
any shame and stigma. Response should also include supplementing usual
care for AAHCs with interventions targeted at regulating an overactive
stress response. Strong linkages to social and behavioral health services
are helpful, whether they are co-located in an integrated care model or
provided in partnership with community organizations. It is also important
to proactively address barriers to service utilization through resources
such as bilingual and/or culturally congruent wellness navigators and care
coordinators.

Additional examples of how early adopters have implemented ACE screening and
response in diverse healthcare settings are explored in-depth in Implementation
Clinical Case Studies and Systems-Level Implementation Considerations in Part
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It is crucial to ensure that universal screening leads to improved health for all
patient populations, particularly given the disproportionate burden of ACEs
among marginalized communities (discussed further in Defining ACEs and Toxic
Stress in Part ). Monitoring for disparities in screening, referral patterns, and
treatment outcomes® can help promote equity in ACE screening and response.
Proactively addressing barriers to the utilization of resources and services that
help promote safe, stable, and nurturing relationships and environments™ can
also help promote equitable outcomes.

IMPLICATIONS
OF COVID-19

During the coronavirus disease 2019
(COVID-19) pandemic, it is imperative
for the primary care providers to
assess for and respond to risk factors
for toxic stress. Infectious disease
outbreaks, natural disasters, economic
downturns, and other acute stressors
are associated with short- and long-
term negative health outcomes,
including heart attacks and strokes,*"®
hypertension,?? chronic obstructive
pulmonary disease exacerbations,’
and poor birth outcomes.?* For
example, the 1995 Hanshin-Awaji
earthquake in Japan was associated
with a three-fold increase in heart
attacks and a two-fold increase in
strokes. These increases in morbidity
were reported to be, at least in part,

triggered by overactivation of the
sympathetic nervous system and an
increase in acute risk factors.223m
Acute stressors are also associated
with increased incidence of ACEs, such
as child abuse*? and intimate partner
violence,*® and with new or recurrent
health conditions that in parents may
serve as ACEs, including substance
use disorders® and mental health
exacerbations.%036238374%5 |ndividuals
with ACEs, other risk factors for

toxic stress, and/or fewer buffering
supports are particularly vulnerable
to acute stressors. For example,
mothers with a history of childhood
trauma or intimate partner strain

had worse psychological outcomes
related to Hurricane Katrina,*®® and
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IMPLICATIONS
OF COVID-19

children without social supports were
at greater risk of persistent post-
traumatic stress symptoms related to
disasters.®

The COVID-19 pandemic has led to a
prolonged period of stress, physical
distancing, financial insecurity,

and decreased healthcare access,
heightening the risk of stress-related
morbidity and mortality. With school
closures, vulnerable children who
face potentially dangerous home
environments have reduced access
to external support. Given that social
connection is one of the evidence-
based strategies for buffering stress
and toxic stress, the implications

of physical distancing has included
substantial increases in mental
distress and disorders across the
population. More than ever, the
primary care medical home plays a
crucial role in screening for sources
of toxic stress and monitoring for
AAHCs®that may arise or worsen
during and after the pandemic.
Supplementing usual care with the
evidence-based strategies for toxic
stress management, as outlined in
the “California Surgeon General's
Playbook: Stress Relief during
COVID-19,"™ can help reduce stress-
related health impacts.

Additionally, pediatric providers can
offer anticipatory guidance on how
children manifest stress at different
ages and supply developmentally
appropriate ways to help them
process current events.®3% With
physical distancing, many families are

spending much more time together;
while this may be dangerous for
children experiencing abuse at home,
it also provides an opportunity for
increased buffering supports against
external stressors in safe and stable
households. Providers can help
connect patients to critical resources,
such as existing and expanded public
assistance programs and enhanced
resources for stress management
and mental healthcare (such as

the CalHOPE program) compiled by
the California state government in
response to the pandemic.™ Finally,
healthcare systems must provide
access to reqular care as much as
possible and increase their capacity to
provide or refer to behavioral health
services, for example, by expanding
telehealth, to optimize health and
support patients during and after the
pandemic.”
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This section’s goal is to offer strategies and interventions to reduce the impact
of the toxic stress response, once these physiological processes are already
underway. There is an urgent need for healthcare providers to be familiar with
the toxic stress response, the ways in which it can alter physiology, and evidence-
based or promising practices for treatment. While the American Heart Association
and other entities have increasingly recognized Adverse Childhood Experiences
(ACEs) as a significant risk factor for chronic disease,™ few, if any, clinical treatment
guidelines incorporate strategies for mitigating the toxic stress response.

This section summarizes current science and clinical practice for supporting
individuals with positive ACE screens (i.e.,, those who are assessed to be at
intermediate or high risk for toxic stress). It offers information on interventions
that target the underlying biological mechanisms of toxic stress to improve neuro-
endocrine-immune-metabolic functioning and ACE-Associated Health Conditions
(AAHCs). Overall, the goal is to highlight tools and interventions that can be used
in the primary care setting, as well as strategies for trauma-focused partnerships
and referrals. Moving forward, evidence-based treatment guidelines to address
the role of toxic stress physiology in the treatment of AAHCs are necessary, such
as for asthma, autoimmune disease, cardiovascular disease, and mental health
disorders.

DIAGNOSIS

As discussed in the previous section, ACE screening involves assessing for the
triad of adversity (ACE score), clinical manifestations of toxic stress (AAHCs), and
protective factors. The first two components are used in assessing clinical risk for
toxic stress and all three help to guide effective responses. Of important note,
there currently exist no widely agreed upon clinical diagnostic criteria for toxic
stress, and the toxic stress response is not listed in the International Classification
of Diseases (ICD). Although the biological mechanisms of toxic stress are well
supported by a consensus of scientific evidence, further research is necessary to
determine whether the toxic stress response is best characterized as a condition,
a disorder, or a disease.
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In the absence of clinical diagnostic criteria, the combination of ACE score and
the presence or absence of AAHCs may serve as a somewhat crude, but useful,
proxy for the likely presence of a toxic stress response. Pending the development
of confirmatory diagnostic criteria and/or biomarkers, the evidence supports
characterizing a patient as being at low, intermediate or high risk of manifesting
a toxic stress response. The ACEs and Toxic Stress Risk Assessment Algorithms
(Figures 8 a,b) for pediatric and adult care were created by a team of expert
researchers and clinicians, led by the Office of the California Surgeon General, to
assist providers who screen for ACEs in assessing risk for toxic stress.®

Adverse Childhood Experiences (ACEs) and
Toxic Stress Risk Assessment Algorithm

‘ Pediatrics

[ ]
Qces oware @

SCREEN. TREAT. HEAL.

Low Risk Intermediate Risk High Risk Unknown Risk
ACE screen Score unknown
i - + +
(Part 1) Score of 0 Score of 1-3 Score of 1-3 Score of 4 (incomplete)
Asscasifor Without With With or without
: associated associated associated
associated
P vt health health health
conditions conditions conditions
l £ 2 l 2
Provide education, anticipatory guidance on Provide education about toxic stress, its Provide educati
) i P iant’ iti rovide education
Determine ACEs, toxic stress, and buffering factors. likely role in patients he_alth condition(s), on ACEs, toxic
and buffering. )
response and stress, and buffering
follow-up factors. Re-offer at
Assess for protective factors and jointly formulate treatment plan. next physical.
Link to support services and interventions, as appropriate.

This algorithm pertains to the ACE score (Part 1 of PEARLS), whose associations with health conditions are most precisely known. Social determinants of health (Part

2 of PEARLS) may also increase risk for a toxic stress response and should be addressed with appropriate services, but should NOT be added to the ACE score for this
algorithm. Partial completion may indicate discomfort or lack of understanding. If partial response indicates patient is at intermediate or high risk, follow the guidelines for
that category.

If the ACE score is 0, the patient is at “low risk” for toxic stress. The provider should offer education on the impact of ACEs and other adversities on health and development
as well as on buffering factors and interventions. If the ACE score is 1-3 without ACE-Associated Health Conditions, the patient is at “intermediate risk” for toxic stress. If the
ACE score is 1-3 and the patient has at least one ACE-associated condition, or if the ACE score is 4 or higher, the patient is at “high risk” for toxic stress. In both cases, the
provider should offer education on how ACEs may lead to toxic stress and associated health conditions, as well as practices and interventions demonstrated to buffer the
toxic stress response, such as sleep, exercise, nutrition, mindfulness, mental health, and healthy relationships. The provider should also assess for protective factors, jointly
formulate a treatment plan, and link to supportive services and interventions, as appropriate.

Figure 8a. ACEs and toxic stress risk assessment algorithm for pediatrics. Reproduced with permission from

ACEs Aware 86
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CLINICAL RESPONSE

Anticipatory guidance, interventions, and referrals should start with addressing
any immediate safety concerns, and attention to the key principles of trauma-
informed care (TIC), reviewed in the last section (Primary and Secondary
Prevention Strategies in Healthcare).

This section on tertiary prevention offers research-based tools that are associated
with mitigation of toxic stress. The strategies that follow can also be used as a
framework for a meaningful and supportive approach that emphasizes strengths
and intervention options for managing toxic stress. For example, an adult patient
found to be at low risk of toxic stress (ACE score of 3, no associated symptoms or

-
Adverse Childhood Experiences (ACEs) and Adult ggNemSEAﬂ\E/XOre
Toxic Stress Risk Assessment Algorithm uits I
Low Risk Intermediate Risk High Risk Unknown Risk
ACE screen Score unknown
(top box) Score of 0-3 Score of 1-3 Score of 4+ el
A . Without With With or without
a :::;l:é associated associated associated
health conditions hee.llf[h hee.ll‘th he"_"_th
conditions conditions conditions
| | | !

Provide education about toxic stress, its

Provide education likely role in patient’s health condition(s),

about ACEs, Provide education

Determine toxic stress, and and resilience. Assess for protective factors on ACEs/toxic stress
response and o i and jointly formulate treatment plan. and buffering/
resilience. Assess il Re-off
fO"OW'Up for protective resilience. Re-ofter

Link to support services and treatment, at next physical.

factors. N
as appropriate.

Partial completion may indicate discomfort or lack of understanding. If partial response indicates patient is at intermediate or high risk, follow the guidelines for that
category.

If the ACE score is 0-3 without ACE-Associated Health Conditions, the patient is at “low risk” for toxic stress physiology. The provider should offer education on the impact
of ACEs and other adversities on health (including reviewing patient's self-assessment of ACEs’ impact on health), buffering/protective factors, and interventions that can
mitigate health risks. If the ACE score is 1-3 with ACE-Associated Health Conditions, the patient is at “intermediate risk.” If the ACE score is 4 or higher, even without ACE-
Associated Health Conditions, the patient is at “high risk” for toxic stress physiology. In both cases, the provider should offer education on how ACEs may lead to a toxic
stress response and associated health conditions, as well as practices and interventions demonstrated to buffer the toxic stress response, such as sleep, exercise, nutrition,
mindfulness, mental health, and healthy relationships. The provider should also assess for protective factors, jointly formulate a treatment plan and link to supportive
services and interventions, as appropriate.

Figure 8b. ACEs and toxic stress risk assessment algorithm for adults. Reproduced with permission from ACEs
Aware.%
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Figure 9. Employing the evidence-based strategies for toxic stress requlation can help patients reduce stress
and build resilience. Reproduced with permission from ACEs Aware.?

conditions) and with a number of protective factors may not need any additional
interventions or referrals beyond patient education. However, a patient determined
to be at intermediate risk of toxic stress (ACE score of 1, with symptoms of
depression and poorly controlled asthma) and with limited social supports may
benefit from specific interventions that target the toxic stress response, as well
as referrals for community and/or mental health resources.

The stress-mitigation strategies listed below can be used as a framework for
patient education and as an adjunct to usual care for AAHCs, as they have all
been shown to reduce stress hormones, reduce inflammation, and enhance
neuroplasticity®™™—-key mechanisms to counteract the toxic stress response
and improve overall health and well-being. These strategies offer an integrative
approach to ACEs and toxic stress intervention:

+ Healthy relationships

+ High-quality, sufficient sleep

+ Balanced nutrition

* Regular physical activity

+ Mindfulness and meditation

+ Access to nature

» Behavioral and mental healthcare
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HEALTHY RELATIONSHIPS

Relational health is a relatively new term used to highlight the growing body of
science detailing the importance of relationships to health and well-being. 0%
S659591160761 Research shows that relationships can buffer stress and reduce, or in
some cases, eliminate the negative health impacts associated with ACEs.047¢

HPA axis and cortisol

A growing body of research is identifying the positive impacts of relational health
on neuro-endocrine-immune-metabolic function. In rats and primates, nurturing
maternal interactions inhibits hypothalamic-pituitary-adrenal (HPA) axis reactivity
in the presence of stressors.® Responsive caregiving mediates improved cortisol
reactivity in children, and is associated with reduced health impacts of ACEs.™0"!

Cardiovascular reactivity and autonomic nervous system

Social support is associated with lower blood pressure and a decreased risk for
cardiovascular disease.”™ Supportive relationships have been shown to buffer
stress-induced cardiovascular reactivity and are associated with lower plasma
and urinary catecholamine (stress hormone) levels.™

Immune function

Social support and Positive Childhood Experiences (PCEs) have also been
associated with decreased asthma symptoms and improved immune responses,
including inhibiting inflammation, providing protection against infection, and
promoting wound healing.%¥*? Social support can predict natural killer cell
activity and helper T cells in HIV-positive individuals,™ and has also been linked to
decreased susceptibility to common cold.” Greater social integration has shown
a dose-dependent association with reduced susceptibility to clinical illness and
viral-specific antibody levels across two viruses.® Another study by the same
group found that hugging had a stress-buffering, immune-protective effect and
explained 32% of the attenuating effect of support on infection risk.® Relational
health has also been associated with decreased markers of inflammation.’

Oxytocin

One mechanism by which supportive relationships are believed to lead to health-
protective effects is through release of the hormone oxytocin. Oxytocin is produced
in the hypothalamus and enhances bonding, inhibits the stress response, protects
against stress-induced cell death, has anti-inflammatory effects, enhances
metabolic homeostasis, and protects vascular endothelium 6267 |t js released
in high quantities during childbirth and lactation and is most widely used clinically
for augmentation of labor.™™
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The amygdala (the brain's threat detector) has oxytocin receptors, allowing
oxytocin to inhibit the amygdala-induced stress response, thereby inhibiting
both the sympatho-adreno-medullary (SAM) and HPA axes, which constitute the
fight-flight-or-freeze pathways.” Oxytocin has been associated with reductions
in anxiety and stress, and can modulate trust and social memory.® Oxytocin
has been suggested to inhibit stress-hormone-related neuronal cell death in the
hippocampus, a brain structure involved in memory.™ Oxytocin also appears to
be involved in safety learning and extinguishing fear when safe’ and has been
shown to support interoceptive (internal awareness) sensitivity and lower somatic
problems in children.” The tend-and-befriend response to stress, possibly more
prominent in females, may also be linked to oxytocin release.™™

Oxytocin has been investigated as a potential therapeutic agent for several
AAHCs. Research to date is mixed, but suggests that oxytocin may support
cardiovascular health, including reversing atherosclerosis associated with heart
disease,™ promoting weight loss, metabolism of sugar and fat, insulin sensitivity,™
mitigating post-traumatic stress disorder (PTSD), antisocial symptomatology,”
strengthening immune defense, inhibiting inflammation, and promoting wound
healing.tmé"

However, oxytocin is also associated with increased self-versus-other distinction,™®
which canincrease us-versus-them thinking and lead to greater sensitivity to social
threats.®™”® |ncreases in hostility, aggression, and parasympathetic response to
interpersonal threat have also been associated with oxytocin.”®® Further research
on potential therapeutic uses of oxytocin to mitigate toxic stress is warranted.

Assessment of relational health

While there are a number of validated, research-based tools to evaluate attachment
and relational health, there are very few short, dynamic screens available for easy
use in primary care clinical practice. While tools such as the Protective Factors
Survey may be useful, providers are also encouraged to have an open conversation
with their patients about relational health and specifically ask about perceived
social support (Do you feel you have someone who understands and believes in
you, who you could talk to when you are upset?), received social support (When
needed, do you have someone that can give you emotional, financial, or material
support—for example, a car ride to the clinic?) and social integration (Do you feel
you belong and are part of a group/community?). If relational health issues are
identified, the strategies and programs presented below can support healthy
relationships and connections within the community. Referrals to these needed
resources can be included with other referrals.
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Relational health in pediatrics

There are a number of programs that have been developed to support the
child-caregiver relationship that can be used in the pediatric primary care clinic
setting.™ Universal primary prevention, including routine anticipatory quidance
about relational health and developmentally appropriate play such as Talk.
Read. Sing.™ and clinic programs such as Reach Out and Read,®™ have been
recommended by the American Academy of Pediatrics. Key components of high-
quality programs include opportunities for parents and patients to network with
and receive support from peers who have been in similar situations, engaging
fathers, and treating parents and patients as equal partners.>3

Of note, the intergenerational pattern observed with ACE transmission reflects
that children with high ACEs often have parents with high ACEs. Some dyadic
or two-generation interventions specifically target addressing parental trauma
as a means to improve child outcomes. Targeted interventions to repair strained
relationships include Attachment and Biobehavioral Catch-up (ABC), Child-Parent
Psychotherapy (CPP), and Parent-Child Interaction Therapy (PCIT).877

These interventions have been associated with improvement in various markers
of neuro-endocrine-immune-metabolic regulation, including cortisol, epigenetic
regulation, and brain development.t®® ABC has been found to improve child
attachment, cortisol levels, emotion regulation, executive functioning, as well
as increased parent sensitivity to their child."® CPP has been associated with
improvements in child behavioral problems and child traumatic stress disorder
symptoms,® as well as protecting against telomere shortening.”” PCIT has been
shown to decrease negative parent-child interactions,” and to reduce child
aggressive behavior and cortisol levels.”

A systematic review of interventions in pediatric care to improve ACE-related
child outcomes found that multicomponent interventions including parenting
education, mental health support, and social service referrals were associated
with improvements in parent-child relationship and behavioral and mental health
problems.™

Adolescents and adults

Difficult relationships during childhood may affect the ability to make meaningful
and trusting personal connections or engage in group activities. If indicated,
referral for individualized mental health therapy may help patients overcome
issues with trust and safety, and develop skills to form healthy relationships. (See
the subsection on Mental and Behavioral Health below.)

Providing education about healthy relationships can help patients and caregivers
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understand the normal and expected reactions to ACEs and toxic stress so that they
can better requlate themselves and respond to others in challenging situations.
The patient-provider relationship can be a model for the healthy relationships
providers hope to promote for their patients. This includes supporting self-care
for healthcare providers to reduce burnout and compassion fatigue.

KEY TAKEAWAYS: HEALTHY RELATIONSHIPS

> Key aspects of relational health include having > Patients and clients may be encouraged to

safe, stable, and nurturing relationships and connect with supportive relatives, friends and
environments. community activities.
> Relational health has been associated with > Improving relational health requires an
improved mental, cognitive, cardiovascular, and individual, family and community approach.
immune health, and has been shown to buffer > The patient-provider relationship can be a
the stress response system. model for the healthy relationships providers
> Difficult relationships during childhood may hope to promote for their patients.
affect the ability to make meaningful and > Self-care for health providers is an essential
trusting personal connections or engage in component of trauma-informed clinical care.

group activities.

SLEEP

Sleep disturbances are among the most common and nonspecific outcomes of
childhood adversity.”™ Stress can cause increased, decreased, or disordered
sleep,”™™ and children and adults with a history of ACEs may be more vulnerable to
the effects of subsequent stressors due to sensitization of the stress response.’8%
A systematic review of ACEs and sleep disorders found associations between
family conflict in childhood and insomnia at 18 years of age, as well as between
child sexual abuse and sleep disturbances.” Nightmares are one of the intrusion
symptoms involved in PTSD diagnosis; however, additional disruptions in sleep
have also been noted. Researchers are currently investigating the development
of criteria for “trauma-associated sleep disorder” (TASD), which would include
nightmares, disruptive nocturnal behaviors (moaning, screaming, tossing, turning,
or thrashing), increased heart rate, more rapid breathing, and sweating.”

Poor sleep is linked with poor health outcomes. Disordered or reduced sleep
duration is associated with heart disease, hypertension, obesity, diabetes, cancer,
decreased cognitive performance, depression, anxiety, inflammatory diseases,
infection risk, and all-cause mortality.”38084 |n children, poor sleep is associated
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with impairments in neurocognitive development, social emotional skills, physical
health, and family functioning.!® Understanding the mechanistic pathways linking
trauma, disordered sleep, and poor health outcomes can help direct interventions.

Neuroendocrine pathways

Normal sleep increases growth hormone, prolactin, and melatonin, and supports
memory consolidation.™ 8284 Heglthy sleep also allows for the normal circadian
rhythms of cortisol levels and supports decreases in sympathetic nervous system
(SNS) output.™™ Adversity and toxic stress may impair sleep by dysregulating
cortisol and SNS activity.”2™8% The reverse has also been found: profound sleep
loss can activate the fight-flight-or-freeze system.™ Disruptions in sleep are
associated with altered levels of cortisol,2 as well as increases in norepinephrine,
epinephrine, and blood pressure.™

Poor sleep alters other endocrine and metabolic functions. Sleep deprivation can
increase appetite and caloric intake.® It is also associated with elevated insulin
and blood glucose levels and altered brain glycogen.t In adolescents, short sleep
has been independently associated with insulin resistance.®”

Immune pathways

Sleep deficiency disturbs immune system homeostasis and is associated with
chronic, low-grade inflammation.”% Healthy sleep is associated with a reduced risk
of infection, improved infection outcomes, and improved response to vaccination.®®
It is associated with early increases in inflammatory markers needed for healthy
immune function, while later in sleep, counterregulatory processes develop.™
Natural Killer cell activity increases over the course of sleep, as do inflammatory
markers IL-6 and TNF, which can affect immune response.™ Unhealthy alterations
in sleep are associated with altered immune cell counts and dysregulation of these
inflammatory markers.™

It is important to note that immune activation may also disrupt sleep.t? In animal
studies, IL-1, TNF, and PGD2 promoted non-REM sleep and at high doses, may
suppress REM sleep.’® Research is still exploring how these domains of stress
regulation are interrelated.

Assessment of sleep

While there are validated sleep-assessment tools, such as the Pittsburgh Sleep
Quality Index and the Insomnia Severity Index, the most pragmatic approach for a
busy clinic may be to highlight four key elements: patient satisfaction with sleep,
whether patients feel restored and rested when they wake up, whether they have
trouble falling asleep initially, and whether they have trouble staying asleep or
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falling back to sleep if they wake up in the middle of the night.™ Sleep diaries,
sleep apps, actigraphy (wearable devices), and polysomnography can be used
when more data is needed, especially if there is concern for obstructive sleep
apnea or sleep-disordered breathing.™

Behavioral strategies

Interventions to support healthy sleep can decrease stress and improve health
outcomes. Generally, behavioral technigues and education about healthy sleep
habits (also known as sleep hygiene) are first-line interventions.t®8” These include
eliminating electronics, caffeine, alcohol, and exercise close to bedtime; creating a
sleep routine; using the bed for sleep (and, for adults, sex) only; and getting out of
bed if one cannot sleep.®® A meta-analysis of sleep interventions for adults without
diagnosed sleep disorders found that cognitive and behavioral interventions,
including relaxation practices, sleep hygiene, and exercise improved sleep quality.®"
In addition, the triad of healthy nutrition, exercise during the day, and sleep has
been shown to reduce the risk of developing neuropsychiatric disorders.®?

A consistent bedtime routine improves sleep, child mood, emotional behavioral
regulation, mother’s self-reported mood, school readiness, and literacy outcomes
(especially when reading is part of the bedtime routine); it has been associated
with decreased bedtime tantrums (and associated improvements in marital
satisfaction) and can be a buffer against parenting stress.®#8 Bedtime routines
can create a sense of predictability and stability known to support trauma healing
and resilience building.®® Bedtime routines can include feeding (for infants and
children), bath, massage, reading books, rocking, prayer, singing, and listening to
music.

It is important to note that children with neurodevelopmental, mental health, or
trauma-related conditions may need different or more flexible bedtime routines
than neurotypical children.®® For example, children and adults experiencing
nightmares, anxiety, depression, or fear may need specific coping strategies
such as a night light, a weighted blanket, and relaxation techniques. Efforts to
have a traumatized child sleep-train or “cry it out” may increase fear, isolation,
and trauma reactions. Medical providers can remind parents about their ability
to buffer the threat-response system and encourage them to discuss fears and
solutions openly with their child.™

Behavioral therapies

+ Parent-child groups, parenting classes, and case management in infancy and
early childhood are associated with improved sleep schedules at age three
years.%
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+ Meditation, tai chi, yoga, and exercise have been shown to improve sleep

q ua | ity.752,817-819

+ Cognitive-behavioral therapy (CBT) has been associated with reduced
insomnia and decreased markers of inflammation.”™ In addition, there is a
specific CBT protocol for insomnia, CBT-.80

* Imagery rehearsal therapy and exposure, relaxation, and rescripting therapy,
both of which involve rescripting and rehearsing changes to a recurrent
nightmare, have been shown to decrease recurrent nightmares.80&

+ Medications such as melatonin or prazosin may be indicated in some
cases.¥¥ Physicians and patients can together determine whether

medication is an appropriate option.

+ Given that inflammation can aggravate healthy sleep, studies are currently
being done to evaluate the effectiveness of immune therapies for sleep. For

example, TNF-a blockers have been shown to improve sleep.t?

KEY TAKEAWAYS: SLEEP

> Sleep disturbances in childhood and adulthood
are common outcomes of childhood adversity.

> Poor sleep is associated with increased risk
for heart disease, obesity, diabetes, cancer,
decreased cognitive performance, depression,
anxiety, inflammatory diseases, infection risk,
and all-cause mortality.

> Healthy sleep can improve neurological,
endocrine, metabolic and immune regulation
and is associated with improved health
outcomes.

> Healthy sleep habits include eliminating
electronics, caffeine, alcohol, and exercise close
to bedtime, creating a sleep routine, using the
bed for sleep (and, for adults, sex) only, and

NUTRITION

getting out of bed if one cannot sleep.

> Children with neurodevelopmental, mental
health, or trauma-related conditions may need
different or more flexible bedtime routines
than neurotypical children, including a night
light, a weighted blanket, relaxation techniques,
or conversations with a trusted adult about
strategies to address specific worries.

> Meditation, yoga, and exercise during the day
can also improve sleep.

> For people with significant sleep disturbances
additional assessment and interventions may be
indicated, including medications and cognitive-
behavioral therapies.

ACEs have been linked to increased risk of obesity, insulin resistance, and diabetes,
as well as eating disorders such as anorexia nervosa and bulimia.??® |n one
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study of girls, child sexual abuse was associated with increased risk of obesity
(odds ratio, OR: 2.6; 95% confidence interval, Cl: 1.1-6.4) and extreme weight-loss
behaviors (OR: 2.2; 95% Cl:1.0-4.7), and parental unemployment was associated
with obesity (OR: 3.5; 95% CI: 1.2-9.6) and being underweight (OR: 3.6; 95%
Cl: 11-11.6).8° In another study, a dose-response effect was noted between child
trauma subtypes and the severity of eating disorder symptoms.®' Among people
with eating disorders, several systematic reviews found a higher prevalence of
AC Es.833-836

Bidirectional relationship

There is a bidirectional relationship between nutrition and stress: malnutrition/
undernutrition can activate the physiologic stress response, and, conversely, stress
can affect food behavior, digestive processes, and metabolism.®" Calorie restriction
has been associated with increased cortisol levels and reduced white blood cells
(lymphocytes), or lymphopenia.t® Interestingly, alleviation of the stress rapidly
reverses the lymphopenia.®*® Maladaptive nutritional coping strategies, including
preference for high-fat and high-sugar foods, can lead to increased inflammation
or infection risk.®" Patients with eating disorders have been found to have either
greater basal cortisol levels or greater cortisol reactivity.?® Additionally, obesity is
associated with physiological stress, chronic inflammation, and oxidative stress.s®
As an example of the interrelated pathways between food and stress, one study
found food insecurity was linked to maternal perceived stress and increased fat
intake, while pre-pregnancy body mass index (BMI) was associated with food
insecurity status.®”

Stress affects food behavior

Norepinephrine and epinephrine are released as part of the threat response and
affect metabolic functions, including increasing glucose mobilization, insulin
resistance, and glucagon secretion and decreasing gut motility and gastric
emptying.*8840 Glucagon, in turn, decreases appetite.” Glucocorticoids, however,
have been shown to stimulate appetite, especially for carbohydrates and fat.™ #3784
High-fat and high-sugar diets can temporarily decrease the cortisol response and
feelings of anxiety and stress,®® potentially reinforcing this pattern of eating
as a way to calm an overactive threat response system, and promoting risk for
diabetes, cardiovascular disease, obesity, and other diet-related health effects.

Researchers have identified different time courses for the impacts of
neurotransmitters; norepinephrine and epinephrine act in seconds to minutes,
while glucocorticoids act in hours to days.” Thus, it may be that decreased appetite
occurs early in the stress response, and increased appetite occurs in the later
phase. Researchers suggest that many of the glucocorticoids’ actions are to help

Roadmap for Resilience 105



prepare the individual for future threats and that the effects of glucocorticoids on
appetite and metabolism may support future stress reactions.”® Thus, under- and
overeating may both be neurobiological adaptations to stress.

Neuroendocrine and immune impacts

Diet can directly affect the immune system .8 For example, produce with residual
pesticides, fast food, and overly processed foods are pro-inflammatory.®#" The
Western diet (high in red and processed meat, saturated fats, and refined grains)
has been associated with increased inflammatory markers compared to diets with
greater fruit, vegetables, fish, and whole grains.#°

The Mediterranean diet, which emphasizes olive oil, fish, whole grains, fresh fruit,
and vegetables, has been associated with reduced inflammation and decreased
risk for depression, cardiovascular disease, diabetes, and total mortality.* Olive
oil use has been associated with lower biomarkers of inflammation.8®

Assessment

Given the complex and interconnected nature of diet, nutrition, stress, eating
disorders, and obesity, measuring BMI and weight alone are not sufficient to
assess nutritional status.?® Patient completion of a 24-hour food recall or a food
diary (which can be supported with downloadable apps) can be useful clinical
techniques.

Interventions

Given the literature identifying the strong link between stress, nutrition, and
neuro-endocrine-immune-metabolic functioning, an adequate and balanced diet,
as well as nutritional supplementation, may help support regulation of the toxic
stress response.

It is important to consider from the outset how patient education around diet and
weight is given. Nutritional counseling for patients found to be at intermediate or
high risk for toxic stress should include consideration of the biological drive for
high-fat, high-sugar foods and the complex interplay between food, stress, and
neuro-endocrine-immune-metabolic function. Any implication that dietary choices
and weight gain are due solely to lack of willpower and poor personal choices is
not biologically accurate. A trauma-informed approach can help decrease blame
and shame and identify a more comprehensive strategy to treat eating disorders
or obesity as part of a toxic stress phenotype.

Trauma-informed strategies to support healthy eating habits include helping
patients identify healthy forms of high-fat, high-energy foods, such as nuts,
yogurt, fish, and avocados, and offering strategies to increase use, including
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storing them in easily accessible places (while putting the junk food in hard-to-
reach places or gradually eliminating it). Recognizing that toxic stress can lead to
inflammation, medical providers may consider offering patient education about
anti-inflammatory diets, such as those high in fruits and vegetables, and low in
pro-inflammatory foods, such as fast food and overly processed foods.

Several researchers have highlighted the importance of specific nutritional
interventions in decreasing stress and inflammation.#?#°

Polyunsaturated fats

Polyunsaturated fats support brain function, cell membrane transport, and
production of neurotransmitters.®*” Omega-3 fatty acids are in fish, walnuts, and
flaxseed and have been found to block NF-kappaf3, decrease TNF-a, and decrease
oxidative stress.® Diets low in omega-3 fatty acids have been associated with higher
levels of anxiety and depression in pregnancy.®#2 Nutritional supplementation with
omega-3 fatty acids has been found to lower norepinephrine, adrenocorticotropic
hormone, plasma cortisol, and body temperature in response to an endotoxin
challenge, compared to a placebo.!* Two specific omega-3s, eicosapentaenoic
acid and docosahexaenoic acid, have both been shown to decrease stress-related
depression, anxiety, violence, and aggression.®®

Indouble-blind, randomized, placebo-controlled studies, nutritional supplementation
with omega-3 fatty acids for children was associated with improved child behavior
and decreased aggression and intimate partner violence among parents, but did
not impact child maltreatment.®*® Omega-6, found in refined vegetable oils,
competes with omega-3 for the same receptors and may interfere with omega-3
uptake. Omega-6 intake has been associated with increases in inflammatory
markers IL-1, TNF-alpha, and IL-6.84

Breastfeeding

Breastfeeding is associated with decreased infection risk, improved cognitive
development, decreased postpartum depression, and may facilitate mother-child
bonding.t%584880 Responsive feeding practices can improve child development even
more when combined with nutritional support.® In addition, eating meals with
family and community can be a source of cultural and relational support.’™

While there is much promise, further research is needed to provide specific
recommendations for diet or nutritional supplementation as a way to improve
neuro-endocrine-immune-metabolic function in the setting of ACEs and toxic
stress.
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KEY TAKEAWAYS: NUTRITION

> ACEs and toxic stress have been associated with and whole grains have been associated with

obesity, insulin resistance, diabetes, and eating decreased inflammation and improved health.
disorders such as anorexia. > Patients may be encouraged to consider healthy

> Stress can increase or decrease appetite. forms of high-fat, high-energy foods, such as

> Stress can increase craving for high-fat and nuts, yogurt, fish, and avocados when craving
high-sugar foods, high-fat, high-sugar foods.

> The Western diet (high in red and processed > Patients should be encouraged to use habit
meat, saturated fats, and refined grains) has formation strategies to increase intake of anti-
been associated with increased inflammation. inflammatory foods (fruits, nuts, vegetables) by

storing them in easily accessible places (while

> Diets with greater fruit, vegetables, fish, putting the junk food in hard-to-reach places).

PHYSICAL ACTIVITY

Physical activity is known toimprove health, including reducing risk of cardiovascular
disease, diabetes, mental health disorders, and all-cause mortality.®% Health
benefits include those potentially mediated by improvements in neuro-endocrine-
immune-metabolic functioning.

Neurologic impacts

Ample research demonstrates the positive effects of physical activity on brain
health. Exercise releases proteins such as brain-derived neurotrophic factor
(BDNF) and metabolites such as lactate, which can cross the blood-brain barrier
and may support brain health.™% A meta-analysis found that higher exercise
intensity and longer durations were associated with higher acute increases of
BDNF and/or changes in BDNF basal level.? BDNF is a potential link between
physical activity and brain health, and is associated with neuronal growth and
improved neuroplasticity.®'8 |nterestingly, there appears to be a dose-response
relationship between aerobic exercise and BDNF levels, but not between strength
training and BDNF levels.%

Exercise training increases hippocampal perfusion and hippocampal volume,
specifically the anterior, left, and right hippocampus.®4%¢ Physical activity increases
hippocampal white matter volume, neurogenesis, synaptic plasticity, and blood
flow.® Child maltreatment has been associated with decreased hippocampal
volumes in adults.® Further research is needed to evaluate whether physical
activity interventions can reverse this change.
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Physical activity is associated with improved memory and attention, cognition,
academic achievement, and psychosocial functioning; however, studies are not
uniform in the type, intensity, or frequency of exercise needed to achieve these
outcomes.®™ A meta-analysis of 36 studies, including 12,820 total records of
adults over 50 years, found that 45 to 60 minutes of at least moderate-intensity
physical exercise improved cognitive function (effect size, or group difference,
of 0.29).%%8 Improvements in mental health and pain perception associated with
exercise may be due to increasing dopamine and endogenous opioid levels.™

Endocrine impacts

Physical activity itself can represent a physiologic stressor, and can stimulate the
acute stressresponse, activating the HPA axis and the SNS.® Thus, it is not surprising
that physical activity is associated with increases in cortisol, catecholamines, and
growth hormone.®’ Increases in cortisol can occur in endurance and resistance
exercise, but more so with vigorous or high-intensity physical activity.® In a study
of 12 endurance-trained males who cycled at low, moderate, or high intensity,
cortisol levels increased significantly only in response to high-intensity exercise.®®

Other key changes in hormone levels can occur during exercise. Epinephrine
levels generally increase with physical activity, while studies are mixed as to
the norepinephrine response.’® Growth hormone increases immediately with
endurance or resistance exercise and decreases when activity stops.®’ Nutrition,
sleep, gender, prior exercise, physical fitness, environmental conditions, exercise
intensity, and duration can all affect the magnitude of growth hormone release.t”
Insulin levels decrease during exercise, allowing for greater glucose production
and release to prevent hypoglycemia.®

There seems to be a paradox: exercise can elicit the stress response, but it also
confers many health benefits. There are a number of possible explanations. First,
some stress is helpful and can build protective immunity, increase mental and
physical performance, and improve health and well-being.t" Thus, physical activity
may promote improved regulation of the stress response and a shift toward the
positive stress response, and away from toxic stress.®”? Physical activity may also
help metabolize the increased energy associated with anxiety or perceived (but
not actual) threats. For example, a child who has experienced ACEs and is hyper-
aroused and hypervigilant at school may be more activated by perceived threats
and have trouble sitting still. Brief physical activity breaks may help the child
release the excess energy and regulate the threat-response system.

Immune impacts

Physical activity has been associated with overall improved immune system
function.™83 A single bout of moderate to high-intensity exercise has been
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associated with increased immune cell counts and cytokine levels during exercise
and decreased lymphocytes and antibody response for a period after exercise.®"
This may lead to a general anti-inflammatory effect of reqular exercise over time.®®
The reductions in immune cell counts after exercise have also been associated
with immune cell mobilization, heightened immune surveillance, and increased
immune system regulation, leading to the potential for enhanced overall immune
competency across the lifespan.f While intense, long-duration, elite-level physical
activity has been associated with immune suppression and increased infection
risk, moderate-intensity exercise has been associated with decreased upper
respiratory tract infections.®8"

Additional mechanistic pathways

Physical activity may help individuals affected by ACEs by increasing resilience
factors such as skill development, self-requlation, problem-solving abilities, and a
sense of agency.t®® Physical activity may also support healthy relationships. For
adolescents, team sport participation has been shown to decrease the odds of
receiving a diagnosis of depression (@OR 0.76), having current depressive symptoms
(@OR 0.85), or anxiety (aOR 0.70). Stratified analysis found similar results among
males; however, for females, team sport participation was associated only with
decreased anxiety.8 Exercise can improve sleep, which can also improve immune
function.™

Physical activity, hormones, obesity, and weight loss

Alargereview by Hansen and colleagues found that cortisol levels may increase more
in obese individuals than in lean individuals following exercise, while epinephrine
and growth hormone release may be lower.® It is hypothesized that the lower
epinephrine levels may be due to a blunted SNS response.® Unfortunately, rates
of fat breakdown (lipolysis) are also lower in obese subjects, which may be related
to the decreased growth hormone levels.® In addition, hyperinsulinemia is more
likely to persist in obese individuals during and after exercise, further blunting fat
breakdown.®® Taken together, these findings suggest that weight loss and stress
relief through physical activity may be more difficult for obese individuals than for
lean individuals. There is also limited data on whether long-term exercise alone
can reverse these hormonal changes for obese individuals.®

Interventions

+ Moderate-intensity aerobic exercise three times a week for a minimum of
nine weeks has been shown to improve depression.®

* Low mood and stress have been identified as barriers to exercising;
professional support may help patients overcome these barriers.®
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+ Among patients with PTSD, physical activity may reduce depressive
symptoms, PTSD symptoms, anxiety, and stress.®®

+ Physical activity interventions for anxiety were more effective when they
included supervised exercise, moderate- or high-intensity exercise, and
exercise at a fitness center rather than at home.?*

« Programs that couple physical activity with self-requlation skills, such
as martial arts and yoga, may lead to more improvements in executive

functioning.®®

+ Gamification strategies, such as the Behavioral Economics Framingham
Incentive Trial, which gamified step goals, can help improve activity levels.®®

Overall, physical activity is a valuable tool in helping to mitigate the health
conseqguences of ACEs and toxic stress. Medical providers can discuss the stress-
related health benefits of physical activity, identify strategies to support moderate-
intensity aerobic exercise, and suggest team sports, fitness centers, supervised
individual or group activities, and/or combined practices such as yoga or martial

arts.

KEY TAKEAWAYS: PHYSICAL ACTIVITY

> Physical activity is associated with improved
memory and attention, cognition, academic
achievement, psychosocial functioning, and
immune function.

> Physical activity may help promote the positive
stress response, metabolize increased energy
associated with anxiety or stress, and increase
resilience factors.

> Physical activity may also support healthy
relationships-for example, through coaching
and team sport participation.

> Brief physical activity breaks may help release
excess energy and requlate the threat-response
system.

> Moderate-intensity aerobic activity, for longer
durations, at a frequency of three times or more
a week, has been associated with improved
health outcomes.

> Activities that combine physical activity with
self-requlation skills and breathing techniques,
such as martial arts and yoga, may also be
beneficial.

> Low mood and stress have been identified as
barriers to exercising; professional support may
help patients overcome these barriers.
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MINDFULNESS PRACTICES

Complementary and alternative medicine (CAM) use is common in the United
States, with a 2007 study finding that 40% of adults and 11% of children had used
such therapies within the past 12 months.®" In adults, the most commonly used
CAM therapies were non-vitamin, non-mineral natural products, deep-breathing
exercises, meditation, chiropractic or osteopathic manipulation, massage, and
yoga.® While the evidence is strongest for mindfulness and meditation, an
expanding body of literature has indicated that other approaches, including
yoga, acupuncture, breathing techniques, and neurofeedback, may be promising
practices to support healing from ACEs and toxic stress.t84

Mindfulness has been defined as nonjudgmental, moment-to-moment awareness
that involves attention, intention, and a kind attitude.®#°¥ Mindfulness originates
in ancient Buddhist practices; however, secular versions, including mindfulness-
based stress reduction (MBSR) and mindfulness-based cognitive therapy, are
increasingly used to reduce stress and improve health.®®" MBSR is an eight-week
program with weekly two-and-a-half-hour in-person (and now also virtual) sessions
with daily home practice; it was originally designed to support cancer patients but
has been adapted for general use and implemented across the country.®® Shapiro
and colleagues refer to a process of “re-perceiving” in which mindfulness produces
a shift in perspective that allows for more flexibility in behaviors.® Mindfulness
may increase the space between perception of threat and one's response, as
described by Holocaust survivor and psychologist Viktor Frankl: “Between stimulus
and response, there is a space. In that space lies our freedom and our power to
choose our response. In our response lies our growth and our happiness."®

A rapidly growing body of research shows that mindfulness practices can support
trauma healing and regulation of stress, emotions, and behavior for children789-904
and adults.’me8790590 Mindfulness has been shown to be helpful for people with ACEs
and trauma,® PTSD,”® anxiety and depression,687905906598 executive functioning
disorders,™ pain management concerns,®® attention-deficit/hyperactivity
disorder (ADHD),’ sleep problems,”™® and parental stress.”” It has also been shown
to decrease shame and increase acceptance, self-compassion,”™ and empathy.*%
Mind-body therapies improve mental health problems,”% including depression
and anxiety.”

Mechanisms

The literature is still emerging; however, the science suggests that mindfulness
may support trauma healing via regulation of the stress response™™ and improved
functionality and connectivity among regions of the brain involved in attention,
self-referential thinking, and emotional regulation.»?294%% Mindfulness may offer
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cognitive and behavioral flexibility in the face of stressful events and increase
one's ability to tolerate uncomfortable emotions.®#"

Neuroendocrine impacts

Functional magnetic resonance imaging (fMRI) studies suggest that mindfulness
involves the brain's frontal regions, primarily the medial frontal cortex, including
the anterior cingulate cortex, as well as the cortical midline structures, insula,
amygdala, and the hippocampus.”” Mindfulness may act on the attention networks
in the brain and improve the default mode network processes, thus supporting
self-referential thinking.?»%

From a stress-reduction perspective, mindfulness has been associated with
decreased cortisol levels, although there have been some conflicting reports.®’
In one study, 38 adults were evaluated before and after a three-month yoga/
meditation retreat and on average, were found to have decreased depression and
anxiety, increased BDNF, and increased morning cortisol.”” Mindfulness has also
been associated with decreased sympathetic activation, lower blood pressure,®’
and improved parasympathetic activity, with increasing heart rate variability.”®
Many studies have linked mindfulness programs with self-reported decreases in
stress levels and in maladaptive responses to stress./%/%5%

Cardiovascular disease

Transcendental meditation (TM) was associated with decreased carotid
atherosclerosis in Black Americans with hypertension (compared to those who
received only health education)®® and reduced exercise-induced myocardial
ischemia in patients with coronary artery disease.”® In a study of 201 Black men
and women with coronary artery disease, TM was associated with a reduced risk
of mortality, myocardial infarction, and stroke, and these changes were found in
association with lower blood pressure and psychosocial stress factors.®

Immune function

Mindfulness has been associated with improved immune function.”897 A meta-
analysis suggests that mindfulness can influence markers of inflammation,
cell-mediated immunity, and biological aging. However, there is substantial
heterogeneity across studies and the need for more research.”

Interventions

As always, interventions can start as self-care for providers. Mindfulness has been
found to decrease provider stress and burnout,®*® improve patient-centered
care, ™ increase empathy,* improve patient satisfaction,® and reduce implicit
bias.*® Mindfulness is also associated with decreased parental stress and an
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improved caregiver-child relationship.™

The American Heart Association reports that, given the low costs, low risks,
and potential benefits, meditation could be considered an adjunct to routine
treatments for cardiovascular disease.”® Use of online and downloadable apps
for mindfulness has been demonstrated to improve stress, resilience, and mental
health symptoms®** and is associated with lower blood pressure.*

As noted above, other mind-body practices, including tai chi, yoga, acupuncture,
breathing technigues, massage therapy, and neurofeedback, show promise to
support healing from ACEs and toxic stress.™80588849%% Discussions combined with
motivational interviewing technigues can help determine which practice might

best support each patient.

KEY TAKEAWAYS: MINDFULNESS PRACTICES

> Mindfulness has been defined as nonjudgmental,

moment-to-moment awareness that involves
attention, intention, and a kind attitude.

> Mindfulness has been shown to be helpful for

people with ACEs and trauma, PTSD, anxiety and

depression, executive functioning issues, pain

management issues, ADHD, sleep problems, and

parental stress.
> Research shows that mindfulness practices can

support trauma healing and requlation of stress,
emotions, and behavior for children and adults.

> Mindfulness has been shown to decrease shame

and increase acceptance, self-compassion, and
empathy.

> Mindfulness has been associated with improved

cardiovascular and immune health.

EXPOSURE TO NATURE

> Mindfulness has been found to decrease
provider stress and burnout, improve patient-
centered care, increase empathy, improve
patient satisfaction, and reduce implicit bias.

> Mindfulness also decreases parental stress and
improves the caregiver-child relationship.

> Mindfulness-based stress reduction (MBSR) is
an eight-week program with weekly sessions
and daily home practice. Programs are available
through work wellness programs, hospitals,
community organizations, and online.

> Online and downloadable apps for mindfulness
are also available.

> Other mind-body practices, including tai chi,
yoga, acupuncture, breathing techniques,
massaqge therapy, and neurofeedback, can also
support healing from ACEs and toxic stress.

Nature can come in many forms, including local, state, or national parks, green
spaces around work or school environments, playgrounds, and even indoor plants.
Importantly, access to natural environments can improve health.
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Interacting with nature is associated with decreased diabetes, depression,* heart
rate and blood pressure,*® heart disease,” and mortality.”®#%%%2 Walkable green
space in a city was associated with longer life for senior citizens in Tokyo.”® In a
randomized controlled study of 90 patients recovering from surgery, plants and
flowers in the hospital rooms were associated with lower blood pressure, lower
ratings of pain, anxiety, and fatigue, and higher room satisfaction.” Similarly,
patients who had a room with a view looking out on a natural scene had shorter
hospital stays and required less pain medication.”

Adding green spaces in low-resourced communities has been associated with
reduced crime and violence, improved perception of safety, increased social
connections, and reduced depressive symptoms.*#%" Conversely, losing trees
has been associated with increased crime and worse health, including increased
cardiovascular and respiratory deaths.”%"%8 Nature most likely improves health
for children and adults with toxic stress by directly calming the stress response
system, as well as by increasing healthy behaviors such as physical activity,
mindfulness, and relational health. Parks and exposure to nature have been shown
to increase play and physical activity, and to decrease screen time.” Nature may
also increase opportunities for relationship and connection and improve sleep.”""®
Studies also document improvement in family functioning and attachment,”*? and
increase in social ties.™

A study of park prescriptions at a pediatric primary care clinic in a city found that
they increased park visits and physical activity, and were associated with decreased
perceived stress, loneliness, and cortisol levels.” Another study by the same
author found that counseling children and families about nature was associated
with greater time spent in nature and decreased parental stress.™ Time in nature
has been associated with decreased SNS activity and increased parasympathetic
nervous system activity.” Nature has also been linked to decreased blood glucose
levels and reduced inflammatory cytokines and NK cells.”® A small study of 30
subjects found that images of urban scenery were associated with activation of the
hippocampus and amygdala (both of which are involved in stress pathways), while
rural scenery images were associated with activation of the anterior cingulate,
globus pallidus, putamen, and caudate nucleus (involved in empathy, impulse
control, and proprioception pathways).”

Interacting with nature may improve cognitive functioning and attention.’8%0%:
In a study of 547 adults, connectedness to nature was associated with improved
psychological well-being, meaningfulness, and energy.”® Another study had 12
students wear mobile devices that recorded brain electrical activity (via an EEG),
and walk through three different neighborhoods in Edinburgh: a populated, urban
shopping district, a path through trees and fields, and a busy commercial district.
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Transitioning from the shopping district to the green space was associated with
decreased arousal and frustration, and an increase in brain electrical patterns
associated with a meditative state.’

Access to nature is, unfortunately, not equal. Low-income neighborhoods often
have fewer trees, parks, and green spaces.”?% |n g study of 890 caregivers at
an urban pediatric federally qualified health clinic, 17% felt that “access to green
spaces/parks/playgrounds” was an unmet social need.”® In addition, the study
found significantly increased odds that access to nature was an issue for families
living at or below the poverty line.”® This social inequality in access to green
space may be a mechanism by which disadvantaged communities experience
poorer outcomes in the face of high stress and adversity. In addition, adversity
is demonstrated to interact with air quality, resulting in poorer lung function for
children in high-stress environments for a given level of air pollution.’ Similarly,
a study done in northwest Florida found that stroke mortality was associated with
lower incomes, increased pollution, and decreased green space.”®

The experience of being in nature is also not the same for all populations. Both
current and historical racism within park systems and natural spaces have
contributed to feelings of lack of safety and inclusion for some communities of
color’ Historically, “redlining” policies forced minorities to live in locations that
often had less green space.” Extra efforts must be made to support historically
marginalized communities, including Black and other minority Americans, in
feeling safe and welcome in nature.

There are many ways that nature has been used as a therapeutic modality,
including nature prescriptions, wilderness therapy, adventure-based programs,
and ecotherapy.

Tools for improving nature usage and access

* Providers can discuss the important link between health and nature and
encourage time in nature as a health intervention.

+ Park prescriptions can be used in primary care clinics as a way to start a
conversation about nature, encourage park usage, and demonstrate the link
between nature and health; see parkrx.org.”

* Hospitals, schools, and workplaces may be encouraged to increase indoor
and outdoor green space.

* Providers can recognize that there may be cultural, community, and policy
barriers to equal access to nature. Access to nature is a social justice health
issue.

+ Patients may be referred to ecotherapy, wilderness therapy, or adventure-
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based treatment programs.

KEY TAKEAWAYS: EXPOSURE TO NATURE

> Nature can come in many forms, including > Social inequality in access to green space
parks, local green spaces, playgrounds, and even may be a mechanism by which disadvantaged
indoor plants. communities experience poorer outcomes in the
> Access to these natural environments can face of high stress and adversity.
improve health. > Both historical and current racism within
> Adding green spaces in low-resourced park _sy_stems anq natural spaces as well as
communities has been associated with reduced “redlining” practices have contributed to
crime and violence, improved perception of feelings of lack of safety and inclusion for some
safety, increased social connections, and communities of color. Extra efforts must be
reduced depressive symptoms. made to support Black Americans and other

. . : . minorities in feeling safe and welcome in nature.
> Interacting with nature is associated with

decreased diabetes, depression, heart rate, > Providers may encourage time in nature as a
blood pressure, and mortality. health intervention.

> Nature is associated with calming the stress > Increased indoor and outdoor green space
response system and increasing healthy should be encouraged.
behaviors such as physical activity, mindfulness, > Providers may consider park prescriptions,
and relational health. ecotherapy, wilderness therapy, or adventure-

based treatment programs.

MENTAL AND BEHAVIORAL HEALTHCARE

Individuals requiring mental health and substance abuse services represent a
special population with particularly high risk for ACE exposure and toxic stress.”’’s
Mental and behavioral healthcare can help patients build skills and capacities for
resilience, directly address trauma-related symptoms, and scaffold with medications
as necessary, all in the context of safe, supportive, and trusting relationships.”
Integrated primary care and behavioral health and team-based care represent
clinical best practices for addressing the range of outcomes associated with toxic
stress. Multidisciplinary teams may include primary care providers, mental or
behavioral health providers, care coordinators and navigators, social workers, or
others, such as peer supports. This section offers an introduction to the various
aspects of mental and behavioral healthcare that can support healing from toxic
stress.

Roadmap for Resilience nr



It is important for mental and behavioral health systems to be trauma-informed
and include a recognition of the science of ACEs and toxic stress. Multidisciplinary
care should include bidirectional flow of information, as ACEs are risk factors not
only for mental and behavioral but also for non-neuropsychiatric health conditions.
Just as primary care providers may refer patients in need to a mental or behavioral
health provider, so too can mental and behavioral health providers who, in the
course of treatment, learn of a patient’s history of ACEs or other risk factors for
toxic stress, can encourage and/or refer patients to seek trauma-informed care for
other AAHCs. Increased communication across disciplines, integration of services,
and shared treatment plans can improve access and care for individuals with high
risk of toxic stress.

There is a vast body of literature linking various behavioral and mental health
therapies with improved outcomes, and summaries of best practices can be
found in the National Academies of Sciences, Engineering, and Medicine's report,
Fostering Healthy Mental, Emotional, and Behavioral Development in Children and
Youth: A National Agenda, the US Surgeon General's Report, Addiction in America,
and resources from the National Child Traumatic Stress Network (NCTSN),
the Substance Abuse and Mental Health Services Administration (SAMHSA),
and the California Evidence-Based Clearinghouse for Child Welfare (CEBC).”™
® As with treatment of other AAHCs, the treatment approach for mental and
behavioral sequelae of toxic stress should incorporate strategies to mitigate the
toxic stress response. There is not yet sufficient evidence to determine whether
mental health interventions are warranted for patients at intermediate or high risk
of toxic stress, but who do not have mental or behavioral symptoms. Few cross-
disciplinary research studies have addressed whether these therapies are reliably
associated with clinical improvement of physical health outcomes. The limited
research available, however, does indicate that psychological interventions can
improve both the mental and the physical health consequences of toxic stress.®3m9
Continued multidisciplinary research in this area should be a priority.

A recent Cochrane review evaluated psychological interventions for parents of
children and adolescents with chronic ilinesses, and while there were a limited
number of high-quality studies, CBT for the parents showed promise in decreasing
children's medical symptoms.”®® The Creating Opportunities for Personal
Empowerment (COPE) for Asthma program, which incorporated cognitive-
behavioral skills-building for children with asthma and anxiety, found reductions in
self-reported symptoms of anxiety and increased child management self-efficacy
and asthma illness representations.*

In a randomized controlled trial of 437 adults with recently diagnosed heart
disease, patients who received traditional care plus CBT had a 41% lower rate of a
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Therapy Ages General Description

Child-Parent Psychotherapy Birth to 6 years  Dyadic intervention for young children and their
caregivers that supports family strengths and

relationships. 6587994

Parent-Child Interaction Therapy 2 -12 years Dyadic parent training treatment that emphasizes
improving the quality of the parent-child

relationship and interactions.’**"

Cue-centered therapy 8 - 18 years Protocol of 15 sessions through which children
and caregivers learn about traumatic stress,
how to cope rather than avoid, and the value of

verbalizing their life experiences.®**

Trauma-focused cognitive Verbal children A structured, short-term treatment model for
behavioral therapy (TF-CBT) and adults children and adults who have experienced
traumajOOO-IOOZ

Eye movement desensitization Verbal children  Focuses on helping clients resolve unprocessed

reprocessing (EMDR) and adults traumatic memories. 0031005
Family systems therapy Verbal children  Supports resolving family conflict or issuges.10061007
and adults

Cognitive processing therapy Adolescents A type of CBT, generally 12 sessions, that helps

and adults modify maladaptive thinking related to their
trauma.lo%
Prolonged exposure therapy Adolescents and A CBT approach that helps clients gradually
adults approach their memories, feelings, and situations

of trauma.®

Evidence-based trauma therapies.

recurrent cardiovascular disease event and 45% fewer heart attacks than patients
who received traditional care alone.®®

Neuro-endocrine-immune-metabolic function

CBT is based, at least in part, on the concept that thought can influence emotions
and behavior. Thus, CBT may help improve patient awareness of negative thoughts,
behaviors, and feelings about their disease, increase compliance with medical
recommendations, and support healthy self-care behaviors.”® Cognitive therapy
may enhance prefrontal cortex function and inhibit amygdala activation.®® A study
of both trauma-focused cognitive-behavioral therapy (TF-CBT) and eye movement
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desensitization and reprocessing (EMDR) found improvements in PTSD symptoms
correlated with alterations in bilateral temporal lobe connectivity.”®

A systematic review found that psychosocial interventions for children were
associated with improved cortisol regulation.”™ Boparai and colleagues found that
a number of behavioral and mental health interventions, including Attachment
and Biobehavioral Catch-Up (ABC), Strong African American Families (SAAF), and
CPP, were associated with improvement in various markers of neuro-endocrine-
immune-metabolic regulation, including cortisol, epigenetic regulation, and brain
development.®® CPP has also been found to be effective in treating depression and
PTSD, decreasing stress, and improving self-efficacy in both parents and children
with high ACE scores.?8%16%9% CPP has also been shown to protect against the
telomere shortening associated with trauma, suggesting the intervention slowed,
stopped, and, for some children, reversed the cellular “wear and tear"” of early
adversity.*?

Who needs therapy?

Generally, individuals who have trauma-related mental or behavioral health
symptoms (e.qg., depression, anxiety, anger management concerns, and alcohol
or other substance misuse or dependence) should be offered evidence-based and
trauma-appropriate mental or behavioral health services. Mental health therapy
can be used in combination with the other strategies for toxic stress mitigation.
Of note, routine mental health referrals for all patients who have experienced
ACEs are not recommended or indicated by current evidence. Those who manifest
non-neuropsychiatric manifestations of toxic stress, such as immunologic,
inflammatory, cardiovascular, or metabolic conditions, may benefit from mental
health interventions. However, more research is needed.

Trauma therapy

Just as in other fields, mental health practitioners have specialties and can be
trained and certified in various mental health modalities. It is important to help
individuals who have experienced ACEs connect with therapists who can provide
trauma-focused services. Trauma-trained mental health practitioners should have
certification or expertise in at least one of the evidence-based trauma therapies.

Given that the client-therapist relationship is critical to helping establish new
patterns of trust and safety, individuals interested in mental health therapy are
encouraged to interview therapists before starting therapy. Similarly, if therapy
does not seem to be helping, one should consider trying a different therapist or
different treatment modality before giving up on mental health therapy altogether.

The CEBC and the NCTSN both offer searchable databases of mental health
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therapies. Below are a few examples of evidence-based therapies demonstrated to
support healing for children and adults affected by trauma and toxic stress.’%M%

Developmental and behavioral pediatrics (DBP)

Pediatricians specializing in DBP have broad expertise in developmental and
behavioral assessments and in supporting children and families address identified
concerns. DBP can support multidisciplinary care and offer evidence-based
strategies and interventions to help children with ACEs and toxic stress.™

Psychiatry

Psychiatrists can provide critical support for children and adults with severe
trauma symptoms, especially when they understand the biology of toxic stress.
For children, it is important that psychiatrists recognize the developmental
consequences of trauma, can differentiate trauma from oppositional defiant
disorder or ADHD, and are sensitive to issues of polypharmacy.’™

Medications

Medications can be important adjunctive treatment for addressing the sequelae
of ACEs and toxic stress. It is important for prescribing clinicians to consider how
medications might best be utilized in concert with other treatment modalities
(including all stress mitigation strategies) that will ultimately lead to sustained
healing. Monitoring and avoiding polypharmacy are especially important in at-risk
groups such as children in foster care.

Medications for mental health diagnoses are often prescribed by primary care
providers, given limitations in access to psychiatry support; however, advocacy
and public policy efforts should be made to ensure adequate access to all forms
of mental health support, including psychiatry.

+ Selective serotonin reuptake inhibitors (SSRIs) are a class of antidepressants
that may be helpful in the treatment for acute stress disorder, non-combat
PTSD (such as motor vehicle accidents, childhood and adult sexual assault,
and other interpersonal traumas), and associated anxiety and depression.™

* There are no drugs, including antidepressants, that have been found to
specifically treat PTSD symptoms in children. =1

* Prazosin, an a-1 adrenergic antagonist, is a promising treatment option for
PTSD-related nightmares and sleep disruptions for adults and children./oM7

+ Clonidine and guanfacine are alpha-2 agonists that may help children and
adults with intrusive and hyperarousal symptoms associated with PTSD.!018101
For traumatized youth and adults, guanfacine may help calm the fight-
flight-or-freeze response while enhancing prefrontal cortex inhibition of the
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* Psychiatric medications are thought to act primarily by altering
neurotransmitters such as dopamine and serotonin within the brain, but
emerging research shows they may also support healing by improving
autonomic nervous system regulation™ and immune system regulation.™

Access to mental healthcare

A 2018 online survey of 5000 Americans found that while the need for mental
health services is high (over half of respondents considered or sought mental
health services), access to care (not quality of care) was the biggest hurdle in
addressing mental health needs.™ Access is an even greater barrier for Black,
Latinx, and Asian Americans.”” The cost of mental health services can also be a
barrier to care, especially for those who are uninsured or privately insured.!%10%

Engagement in therapy

Many people who are referred to mental health therapy do not initiate or maintain
services, and racial/ethnic minorities are much less likely (by 20-50%) to engage
in mental health services."® Barriers to starting and staying in therapy include
access, transportation issues, fear of stigmatization, uncertainty of what to expect,
lack of culturally and linguistically congruent providers for racial/ethnic minorities,
and length of wait until first appointment.®™% For children and adolescents,
contributing factors included family attitudes, flexibility and availability of
services, stigma, and degree of coordination and integration of care.” Both
outreach and integrated care have been found to improve engagement.” A focus
on the therapeutic alliance, person-centered care, peer support, and culturally and
linguistically congruent care are also important.®®® Care coordination, navigators,
and integrated behavioral health services can also help improve engagement and
access to care.™

CULTURAL COMPETENCE

Cultural competence includes framing mental health services in culturally relevant ways, allowing

for complexity of issues based on culture, gender, class, national origin, and race, being respectful of
cultural preferences around personal space and touch (such as hugging), recognizing cultural issues
around power and control, and interpreting mental health symptoms and emotions in the context of
culture. While cultural competence has been used to describe an approach or skill set for understanding
another person’s culture, cultural humility recognizes that one may never fully understand another’s
culture and offers a framework for personal accountability, ongoing learning, and challenging of
barriers that impact marginalized communities.
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Cultural considerations

Addressing cultural competence, sensitivity, and humility must be an individual
practice, as well as a priority for improving systems and policy more broadly.
Linguistic and cultural congruence between provider and patient is critical in
addressing health equity and highlights the need to advance a more culturally and
linguistically diverse mental health provider workforce.”® Cultural competence
includes framing mental health services in culturally relevant ways, allowing for
complexity of issues based on culture, gender, class, national origin, and race,
being respectful of cultural preferences around personal space and touch (such as
hugging), recognizing cultural issues around power and control, and interpreting
mental health symptoms and emotions in the context of culture.®™ While cultural
competence has been used to describe an approach or skill set for understanding
another person’'s culture, cultural humility recognizes that one may never fully
understand another’s culture and offers a framework for personal accountability,
ongoing learning, and challenging of barriers that impact marginalized
communities.™ A systematic review of models for professional training on cultural
competence among mental health practitioners found that none of the studies
evaluated patient experience and outcomes.™ Thus, it is important for individual
patients and referring clinicians to identify mental and behavioral health providers
who demonstrate cultural sensitivity and humility. Further, on a systems level,
there is a need to increase parity and leadership of underrepresented minorities
in the mental health workforce.

Integrated behavioral health models

For patients with neuropsychiatric symptoms, integrating behavioral and mental
health with primary care improves outcomes and is a critical element in addressing
toxic stress physiology.®™ Studies have shown that integrated services can decrease
healthcare utilization,* and improve mental and behavioral health outcomes,
including depression, panic disorder, substance dependence, chronic pain, and
medication adherence.™ A meta-analysis of 31 studies with over 13,000 patients
found that integrated care improved behavioral health outcomes.™ A more recent
meta-analysis of integrated care models for children found improved quality of life
and cost savings compared to usual care.” Further multidisciplinary research is
needed to explore how integrated behavioral health may improve physical health
outcomes.

Care coordination and care management

Care coordination is a team-driven activity that can help organize and integrate
services as well as support children and adults navigating across clinics, health
systems, and services.™ The Center for Health Care Strategies and the Agency for
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Healthcare Research and Quality define care management this way:

“Care management programs apply systems, science, incentives, and information to improve medical
practice and assist consumers and their support system to become engaged in a collaborative
process designed to manage medical/social/mental health conditions more effectively. The goal of
care management is to achieve an optimal level of wellness and improve coordination of care while
providing cost effective, non-duplicative services.”®

A study found that the medical home model, including having a personal provider,
a usual source for medical care, family-centered care, and having effective care
coordination, was associated with improved child well-being (as measured by the
child well-being index).™ A study of 11 high-income countries (Australia, Canada,
France, Germany, the Netherlands, New Zealand, Norway, Sweden, Switzerland,
United Kingdom, and the United States), demonstrated that the United States lags
behind the other nations in care coordination, with almost one in 10 adult patients
reporting poorly coordinated care.™

Substance abuse

The treatment of substance use disorder is greatly enhanced when comorbid
mental health problems are simultaneously addressed.™ Studies have shown that
adding trauma-focused therapy to substance use disorder treatment can improve
outcomes.™04% SAMHSA has developed in-depth toolkits for understanding,
implementing, and integrating treatment for trauma, traumatic (or toxic) stress,
and substance abuse./%104
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KEY TAKEAWAYS: MENTAL AND BEHAVIORAL HEALTHCARE

> Mental and behavioral healthcare can help

patients build skills and capacities for resilience,

directly address trauma-related symptoms, and
scaffold with medications as necessary, all in
the context of a safe, supportive, and trusting
clinical relationship.

> Mental and behavioral health systems should be
trauma-informed and include a recognition of
the science of ACEs and toxic stress.

> Mental and behavioral health providers who,
in the course of treatment, learn of a patient’s
history of ACEs or other risk factors for toxic
stress, can encourage and/or refer patients to
seek trauma-informed care for AAHCs.

> Multidisciplinary care should include bi-
directional flow of information as high ACEs are
a risk factor for numerous mental, behavioral,
and physical health conditions.

> Studies suggest that behavioral and mental
health programs can improve physical health
and neuro-endocrine-immune-metabolic
dysrequlation; however, more multidisciplinary
research is needed.

> Individuals who have trauma-related mental or
behavioral health symptoms (e.g., depression,

anxiety, anger-management concerns,

and alcohol or other substance misuse or
dependence) should be offered evidence-based
and trauma-appropriate mental health services.

> Limited access to mental healthcare is a serious
issue in the Unites States. Barriers are even
greater for Black, Latinx, and Asian Americans.

> The cost of mental health services can also be
a barrier to care, especially for those who are
uninsured or privately insured.

> Multidisciplinary teams, integrated behavioral
and mental healthcare within the primary care
setting, care coordination, and medical home
models may help address some barriers to care.

> Linguistic and cultural congruence between
provider and patient is critical in addressing
health equity and highlights the need to
advance a more culturally and linquistically
diverse mental health provider workforce.

> Medications for mental health issues are often
prescribed by primary care providers, given the
limited access to psychiatry support; however,
public policy efforts should be made to ensure
adequate access to all forms of mental health
support, including psychiatry.

MANDATED REPORTING

The goal of ACE screening and trauma-informed care is to identify risk and
protective factors before a reportable event occurs, and provide support,
scaffolding, coping strategies, and stress buffering skills to prevent future ACEs.
However, ACE screening may uncover active or recent neglect or abuse that must
be reported to Child Protective Services (CPS) or law enforcement to ensure the
safety of a child. While a mandated report will most likely cause stress for the
patient and the provider, it is important to remember:

1. Not all positive ACE screens require mandated reporting. Further
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discussion with the patient and family are needed to further assess. If
in doubt, a provider can call the CPS hotline and receive guidance as to
whether a report is required.

2. Addressing the safety needs of the child can protect the child from further
harm.

3. Not all CPS reports result in removal. In 2018, nationally, CPS received
approximately 4.3 million referrals (regarding 7.8 million children), and
approximately 150,000 children received foster care services.™

4. CPS and law enforcement can offer additional services to support the
child and family. Differential response is an example of a CPS program that
offers resources and supports to the family.

5. A trauma-informed approach to mandated reporting can lessen the stress
and even bolster the patient-provider relationship through the process.

Applying the principles of trauma-informed care to mandated reporting can
help decrease some of the uncertainty and loss of control associated with the
process.1049,1050

1. Safety. Provide a private and safe space for the patient to disclose and
discuss next steps. The clinician taking a few moments or deep breaths,
if needed, can be helpful to achieve a state of being calm and reassuring
for the patient. Of note, the clinician doesn't need to get all the details of
the adverse event, just enough information to know whether there is a
suspicion of neglect or abuse. CPS and/or law enforcement will hopefully
arrange for a formal forensic interview to get details in a professional and
trauma-informed manner. It is ideal to have a mental health provider or
social worker involved in supporting the patient through the process.

2. Trustworthiness and transparency. Provide information about the
process of reporting and give clear indications of what to expect. Explain
confidentiality around the process and who may or may not find out. The
CPS hotline worker is a good resource about some of these aspects of
confidentiality and process to report back to the patient.

3. Peer support. Offer to connect the patient to an advocate on the phone or
support group.

4. Collaboration, empowerment, voice, and choice. Depending on the age of
the patient and the situation, consider offering to let the patient listen to
and be part of the call to report. Ask if they would like anyone else to be
with them for any part of the discussion or the call itself.

5. Attention to cultural, historical, and gender issues. It is important to
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consider cultural and historical differences in parenting styles and customs
when considering a suspicion of abuse and neglect. It is also important to
recognize that boys and men can be sexually abused, that women can be
perpetrators, and that lesbian, gay, bisexual, and transgender children are
at increased risk for neglect and abuse.®1051054

CONCLUSION

There areanumber of evidence-based and promising tools, strategies, interventions,
and treatment measures that can help support children and adults identified as
being at intermediate or high risk for toxic stress. Primary care providers can
use strategies for buffering the toxic stress response-relational health, sleep,
nutrition, physical activity, mindfulness, access to nature, and mental and
behavioral health—to offer assessment, patient education, specific intervention
strategies, and referrals for patients at increased risk. This is an integrated, bio-
psycho-social approach that allows for multidisciplinary treatment efforts.

ACE screening involves assessing for the triad of adversity (ie, ACE score), clinical
manifestations of toxic stress (ie, AAHCs), and protective factors.*” Many tools
have been presented throughout this section that can be used to assess for
strengths and protective factors within each of the stress-buffering strategies.
Within each strateqgy, intervention and referral suggestions are also offered that
the primary care provider can use in conjunction with mental health providers
and/or community supports. Health plans and providers should work to identify
local resources that are available for referral for ACEs prevention and toxic stress
mitigation, as well as to address additional social determinants of health such as
housing and food insecurity. As a starting point, clinic administrators and staff
can inquire with health plans as to whether any community organizations may
already be involved in such efforts, such as through Medi-Cal's Whole Person
Care pilots and/or the Health Homes Program. Additional guidance related to the
state's efforts toward supporting a Network of Care around ACE screening and
response is forthcoming. Tools such as such as Aunt Bertha, FINDConnect, and
ONE Degree can also help connect patients to needed resources.™"% Follow-up
may need to be more frequent for patients who are at intermediate or high risk of
toxic stress to monitor for signs and symptoms of dysregulated neuro-endocrine-
immune-metabolic systems.

This report recognizes that meaningful and supportive conversations between
patients and providers are a critical first step to addressing ACEs and toxic
stress. This section is intended to bring awareness of existing evidence-based
and promising practices available to be deployed in the primary care setting, in
addition to community-based interventions and referral options. With advances in
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neuroscience, we now know that the brain continues to grow and rewire itself at
all ages throughout life. Thus, interventions and acquisition of new skills can be
utilized throughout the life course to improve patient outcomes. Overall, providers
can use the key strategies for mitigating the toxic stress response along with
a trauma-informed approach to further assess and treat children and adults
impacted by ACEs.

While this report highlights current science-based interventions for mitigating the
toxic stress response, it also recognizes that advances in treatment are necessary
to achieve the bold goal of cutting ACEs and toxic stress in half in a generation.
Investments in basic science and clinical and translational research are needed
to improve diagnostic precision and treatment efficacy for toxic stress and its
potential subtypes, and to identify more precise therapeutic targets.
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Case Study

Attention-deficit/hyperactivity disorder (ADHD) is the

most common neurobehavioral disorder in childhood and
can include symptoms of hyperactivity, inattention, and
impulsivity.® ADHD and toxic stress can present with similar
symptoms, and a diagnosis of ADHD has been associated
with higher ACE exposure.® Diagnosis of ADHD is based on
symptoms as defined in the Diagnostic and Statistical Manual
of Mental Health Disorders, fifth edition (DSM-V). Toxic stress
is defined by physiologic derangements in the biological
stress response and concomitant neuro-endocrine-immune-
metabolic and genetic requlatory dysregulation. Therefore,

it has yet to be determined whether toxic stress predisposes
for ADHD, or whether the ADHD-like symptom profile of
toxic stress may represent a separate disease entity. Further
research to confirmatively establish diagnostic criteria for
toxic stress will aid in answering this question, which may
have implications for treatment.

Clinically, the standard treatment for ADHD includes therapy
in combination with medications. Psychostimulants such as
methylphenidate, amphetamine, and atomoxetine, which
stimulate catecholamine signaling, are the best known and
most widely used medications for ADHD treatment.®%" For
many patients with ADHD (and without toxic stress), deficits
in the neurotransmitters norepinephrine and dopamine
contribute to symptoms, and this treatment effectively
increases attention, working memory, and performance.
However, for children experiencing toxic stress who have
prolonged activation of the stress response system, this
course of treatment may not be the most effective first-line
intervention because catecholamine signaling is already too
high. Treatment with an a2-adrenergic receptor-activating
drug such as guanfacine, which opposes the actions of
catecholamine signaling, mitigates effects of toxic stress on
attention by directly improving prefrontal cortex functions
like executive function and attention. 105810 |mportantly,
pharmacological treatment for ADHD is most effective when
applied in conjunction with other interventions targeted at
reducing environmental risk factors, addressing underlying
toxic stress physiology by utilizing stress-buffering strategies,
and behavioral therapy.
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Case Study

As discussed in the Biological Embedding of Toxic Stress
section in Part |, asthma is a chronic, relapsing inflammatory
disease that is more prevalent in people with high ACEs.2°/0¢
It is characterized by episodic shortness of breath, cough,
wheezing, and/or chest tightness. Toxic stress-related
inflammation and airway constriction can mediate this
increased disease burden. Children experiencing adversity
are more likely to be exposed to factors associated with
increased incidence and severity of asthma, such as indoor air
pollutants like tobacco smoke and living in communities near
highways."%6210610% prolonged activation of the stress response
is also directly associated with increased risk of asthma.
Children with clinical biomarkers of toxic stress physiology
were found to have 5.5-fold reduction in glucocorticoid
receptor mRNA and 9.5-fold lower 32-adrenergic receptor
mMRNA levels in one study.? Such biological changes decrease
the sensitivity of the lung to the actions of glucocorticoids
like prednisone and bronchodilators like albuterol, the

two standard elements of treatment for acute asthma
exacerbations. Thus, these “standard” treatments may be less
effective for children with toxic stress and asthma.?

Treatment considerations for children whose asthma may

be associated with toxic stress are thus different from
children without toxic stress. Shared decision-making, the
desired norm in all healthcare contexts, also improves self-
management in people with asthma and leads to improved
outcomes.” |dentifying and removing or mitigating sources
of stress may improve responses to standard treatments. For
example, a study of 150 children (9-17 years) with physician-
diagnosed asthma found that parental perspective-taking
was associated with children having smaller inflammatory
responses to stimulation by non-specific, asthma-specific,
and viral analogue ligands, and a greater sensitivity to the
anti-inflammatory effects of glucocorticoids.®® Additional
steps to mitigate underlying toxic stress, such as the key
intervention strategies described above, may help normalize
physiology, thus increasing efficacy of standard treatments.
These findings are reflected in draft consensus statements on
ACEs, toxic stress, and asthma by the National Committee on
Asthma and Toxic Stress, which recommends social support,
exercise, mindfulness practices (meditation, yoga, tai chi,
hypnosis), exposure to nature, and nutritional approaches, in
addition to standard asthma management practices.!6¢1"

Roadmap for Resilience

130



The public health sector's long-standing mission is to promote and protect the
health and well-being of entire populations, to seek to prevent disease and injuries
before they happen, and to mitigate health consequences once disease, injury,
or disaster does strike. In general, the professional field is led by the network
of national, state, and local governmental public health agencies and supported
by a wide range of academic, public, and private partners conducting research,
implementing and evaluating population-level interventions and advocating for
public health solutions. The public health field emphasizes a broad perspective that
includes the social, economic, and political determinants of health and recognizes
and prioritizes the non-medical contextual factors influencing health outcomes. To
carry out its mission, the public health field strives to deliver 10 essential public
health services:" 08

1. Assess and monitor population health, factors that influence health, and
community needs and assets;

2. Investigate, diagnose, and address health hazards and root causes;

3. Communicate effectively to inform and educate about health, factors that
influence it and, how to improve it, for the public at large, and for specific
sectors about their roles in prevention, early detection, and treatment;

4. Strengthen, support, and mobilize communities and partnerships to
improve health, including strong cross-sector referral networks and
community partnerships to respond to health risks;

5. Create, champion, and implement policies, plans, and laws that impact
health, including equitable access to resources needed for health
promotion, prevention of health risks, and to early identification and
treatment of recognized health conditions;

6. Utilize legal and reqgulatory actions designed to improve and protect the
public's health;

7. Assure an effective system that enables equitable access to the individual
services and care needed to be healthy, including for primary, secondary,
and tertiary prevention of health risks;
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8. Build and support a diverse and skilled public health workforce, including
training for sector-specific personnel to understand their role in
preventing and intervening on health risks, and strategies for cross-sector
coordination, including across the justice, healthcare, public health, social
services, early childhood, and education sectors;

9. Improve and innovate public health functions through ongoing
surveillance, evaluation, research, and continuous quality improvement-
in the field of toxic stress, these include the work of consortia such the
Bay Area Research Consortium on Toxic Stress and Health; the JPB
Research Network on Toxic Stress, and the PALS research network;"%1%
and

10. Build and maintain a strong organizational infrastructure for public health.

These essential public health services provide the framework for public health to
protect and promote the health of all people in all communities. Specifically, the
framework utilizes a systematic approach to problem-solving with four general
components:

1. Define and monitor the health problem to be prevented or mitigated,

2. Assure widespread adoption of known effective prevention principles and
strategies,"0861088

3. Develop and test further prevention strategies, and

4. ldentify and seek to reduce risks and increase protective factors at each
social-ecological level (individual, relationships, community, and society)
across the life cycle.™®

This framework also offers a roadmap for public health work to address Adverse
Childhood Experiences and toxic stress through primary, secondary, and tertiary
prevention strategies. For example, public health surveillance (i.e., tracking health
and disease patterns over time) and epidemiologic study (i.e., investigating risk and
protective factors and evaluating effectiveness of interventions) provide critical
data to inform policy, program, and practice decisions at all prevention levels.
In 2008, California became the first state to include the ACE module, adapted
from the ACE Study by Kaiser Permanente and the Centers for Disease Control
and Prevention (CDC), in the state's Behavioral Risk Factor Surveillance System
(BRFSS)." Since then, most states have integrated an ACE module into their
BRFSS.% California currently collects ACE information on eight out of the 10 ACEs
(neither type of neglect is included) in the BRFSS every other year (so far, 2009,
201, 2013, 2015, 2017, and 2019).7 In December 2012, California added ACEs as
an indicator for “Healthy Beginnings" in the Let's Get Healthy California report.”®
The BRFSS ACEs module collects information based on adult recollections of their
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childhood experiences during the first 17 years of life and allows California to
compare ACE prevalence with population-level data on other health outcomes,
such as heart disease, cancer, and stroke.

However, because the BRFSS ACE module is based on adults’ recollections of their
childhoods, it is a lagging indicator of ACE exposure that doesn't provide direct
information about the current status of ACEs in California’s children. Therefore,
public health surveillance seeks additional data sources to expand its monitoring
of child adversity. The National Survey of Children’s Health (NSCH), a population-
based survey conducted by the US Census Bureau on behalf of the Maternal and
Child Health Bureau of the Department of Health and Human Services, provides
the most direct and timely assessment of childhood resilience and adversity."®
It asks about five of the original 10 ACEs; in total, the NSCH uses a set of eleven
family, economic, and community indicators to ask parents about current adverse
experiences to which their children (ages 0-17) have been exposed.” The NSCH
confirms that childhood adversity is common among California children. Among
all California children, 28.1% have experienced at least one of the ACEs assessed
in the NSCH that align with the ACEs evaluated in the original ACE Study. Out of
California children with public insurance, ACE prevalence goes up to 37.4%. Fewer
than half (46.6%) of California’s publicly insured school-age children without ACEs
demonstrate the qualities of flourishing assessed in the NSCH, including being
curious and interested in learning new things, working to complete tasks begun
(persistence), and staying calm when facing challenges (regulating emotions and
behavior). For children experiencing two or more ACEs, this fraction is reduced
to 26.7%.%

The Maternal Infant Health Assessment (MIHA) survey adds an intergenerational
perspective on early hardships and adversities, and asks about four of the original
10 ACEs, among eight total adversities. MIHA surveys postpartum women (15 years
and older) who deliver a live birth about their own childhood hardships prior to
age 14 and their contemporaneous challenges during the current pregnancy. ltis a
collaborative effort of the Maternal, Child, and Adolescent Health Division and the
Women, Infant, and Children Division of the California Department of Public Health
and the Center on Social Disparities in Health at the University of California, San
Francisco. According to the 2013-2014 MIHA survey, one in four California women
with a recent birth (25%) experienced two or more childhood hardships before
age 14. Among young mothers ages 15-19, one-third (33%) experienced two or
more hardships as children, compared with fewer than one-fifth (19%) of mothers
ages 35 and older. Statewide, an estimated 34% of postpartum women living at
or below the federal poverty guideline were exposed to at least two childhood
hardships, more than double the estimate (16%) for women with higher family
incomes (above 200% of the federal poverty guideline).”™ See Appendix A for a
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summary comparison of the three kinds of ACE surveys used in California.

Taken together, these three public health surveillance data sources provide a
rich and conceptually related perspective that looks at child adversity across the
lifespan, and useful data to inform and facilitate interventions. However, more
timely community-level data are needed to provide detailed, integrated, and real-
time information on risk and protective factors to inform policymakers and local
community action. In addition, a more robust state and local data infrastructure
is needed to move from population-level data to actionable community and
clinical data on prevalence, treatment resources, and treatment implementation
and efficacy to improve the assessment and treatment of toxic stress, including
tracking locally relevant clinical data on rates of ACE-Associated Health Conditions
(AAHCs) and available cross-sector services to address toxic stress.0

Public health practitioners also serve as catalysts and conveners to align
stakeholder efforts to pursue the multi-level, multi-faceted approaches, promote
cross-sector collaboration, community engagement, and increased efficiency in
implementing effective, evidence-based interventions and policies to build healthy
communities and enhance equity in outcomes. A collaborative “collective impact”
approach can mobilize efforts around the shared goal of reducing ACEs and toxic
stress in half within a generation and recognizes the power of aligning cross-sector
agency actors and community partners in mutually reinforcing policy, systems,
and programmatic change activities.

CONCEPTUAL FRAMEWORKS FOR
UNDERSTANDING AND ADDRESSING
ACEs AND TOXIC STRESS

The public health field has also developed several conceptual models that provide
insights and capture the complexities of understanding the wide range of childhood
adversities and addressing toxic stress. As characterized by the World Health
Organization's (WHO) framework, for example, social determinants of health
(SDOH) are identified as “the conditions in which people are born, grow, work,
live, and age, and the wider set of forces and systems shaping the conditions of
daily life."®" These macro forces often create the context in which families struggle
and children are challenged with the traditional ACEs (10 categories of child abuse,
neglect, and household challenges) and other risk factors for toxic stress.®

One of the most comprehensive conceptual models for understanding SDOH is
the framework from California’s own Bay Area Regional Health Inequities Initiative
(BARHII), which is focused on reducing health inequities.™ As highlighted in the
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BARHII model (Figure 10), the public health approach identifies the structural
social, economic, cultural, and institutional forces that shape the living conditions
through which the odds for optimal early child development are set. These
structural drivers are grounded in the inequitable distribution of power, money, and
resources. They create the structural stratifications that shape income, education,
occupation, housing, gender, and race/ethnicity social hierarchies, exposure to

adversities like violence and

Public health embraces health  environmental toxins, as

. . well as the dominant social
eqUIty daS d foundatlonal norms that support these

guiding principle, and seeks hierarchies.

the er