
1 
 

Toward an Integrated Science of PACEs 

Craig McEwen (with Dennis Haffron) 

Bowdoin College 

January 21, 2022 

Copyrighted (permission granted for unlimited circulation in print or electronically 

and for unlimited quotation with citation) 

Suggestions for improvement of this evolving draft will be welcomed – 

cmcewen@bowdoin.edu 

What Is an Integrated PACEs Science? 

An integrated natural and social science of PACEs refers to the research about the significant 

potential effects of positive and adverse childhood experiences (PACEs) on brain and body, how 

adverse and positive experiences are distributed within populations, and how                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

these experiences work together to affect lives, organizations, systems and communities. It 

comprises: 

1. The fundamental insights coming from the CDC-Kaiser Permanente ACE Study by 

Felliti, Anda and colleagues1 that showed that the accumulation of adversity in childhood 

can have long-term effects on adult health. Subsequent research has enlarged the limited 

definition of adversity in the CDC research and has focused attention on the 

developmental consequences of adversity for children and its impact on children’s health 

and life chances. That research has also identified positive childhood (and adult) 

experiences that can buffer the effects of adversity.  

2. The brain science -- the neurobiology of toxic stress – that helps explain the impact 

that childhood adversity can have on the brain and body. It shows how toxic stress 

caused by childhood adversity can disrupt the development and function of young brains 

and bodies in ways that can have long term effects and that are at the root of health 

disparities.2 Positive and adverse childhood experiences can alter the expression of genes, 

and some of these changes may be transmitted across generations (epigenetics).  Brain 

science underlines the ways in which brain plasticity creates opportunities to repair brain 

architecture through social interventions and positive relationships.  

3. The social science of PACEs which examines the interconnections between the 

neurobiology of toxic stress and the social and cultural circumstances of children and 

families. The original ACE study was social scientific research in social epidemiology. 

Continuing research includes studies of the positive experiences that buffer children from 

adversity and the interventions that can redirect brain development in positive ways. It 

informs public health strategies and public policies for primary prevention, identifies the 

economic implications of early intervention, and through the study of flourishing and 

resilience helps identify needed supports for families and caregivers. It acknowledges the 

presence of childhood adversity and positive childhood experiences at all income levels 
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and in all social groups but emphasizes, at the same time, their unequal frequency across 

class, race, ethnicity and place. It draws attention to the significant impacts of ongoing 

racism and recognizes both historical and intergenerational trauma. 

4. The risks of negative developmental, physical and mental health consequences of 

toxic stress caused by adversity. For infants and children, developmental delay and 

diminished executive control and regulation of mood are among the possible effects of 

toxic stress. Long-term health implications for adults include potential impacts on every 

part of the body, including autoimmune diseases, such as arthritis, as well as heart 

disease, breast cancer, lung cancer, etc. Behavioral health problems such as smoking, 

alcohol and drug abuse are more common for those experiencing toxic stress, as is 

depression.  

5. Ways of preventing toxic stress and of overcoming its effects, especially by 

supporting positive childhood experiences and resilience building.  Building on the 

knowledge that the brain is plastic and the body has the capacity to heal, this part of 

PACEs science includes evidence-based practices by people, organizations and 

communities that are adopting trauma-informed and resilience-building practices. These 

range from looking at how the brain of a teen with a high ACE score can be healed with 

cognitive behavior therapy, to how schools can integrate trauma-informed and resilience-

building practices that result in an increase in students’ scores, test grades and graduation 

rates 

6. The basis for trauma-informed approaches that alter institutional and professional 

practices in order to provide support for individuals who have experienced 

childhood trauma as a result of adversity. Trauma-informed approaches enable 

institutions such as schools and courts and social service and physician practices to 

recognize signs of trauma, to respond appropriately and to avoid re-traumatizing 

individuals. 

7. Lessons for designing social policies that reduce childhood adversity and promote 

positive childhood experiences. In the context of the findings of brain science, research 

about the distribution of adverse and positive childhood experiences in states and 

communities points the way to policies that should reduce adversity, increase positive 

childhood experiences and strengthen resilience in communities. Reports from the CDC, 

the California Funders’ Group, Harvard Center on the Developing Child, and the 

National Academy of Science provide convergent recommendations.   

8. Support for a common language to talk about adverse and positive childhood 

experiences and their effects on children and adults. PACEs science employs concepts 

that have implications for messaging and for translating science into practice and policy. 

A common language is an important part of an integrated PACEs Science in order to 

create consistency and clarity of understanding.  

9. Encouragement of the careful and appropriate use and interpretation of data and 

evidence. PACEs science relies on evidence from research that must be carefully 

presented and interpreted. For example, much PACEs research, including the original 

Felitti, Anda, et al. study, provides data at the population level and should not be applied 

to predict individual outcomes. 
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1. PACEs Are Much More than ACEs 

 

PACEs are positive and adverse childhood experiences that are shaped by the social 

circumstances of children in their homes and communities. These, in turn, are affected by 

community resources and public policies.  Adverse childhood experiences can disrupt 

developing brain architecture with short- and long-term consequences for mental and physical 

health, behavior and learning. Positive childhood experiences – particularly the support of caring 

adults – can prevent or limit the disruption of brain architecture or support its rebuilding. 

Adversity can make life less predictable and manageable whereas positive experiences make it 

more predictable and manageable. 

Childhood adversity and ACEs 

“ACEs” comes originally from the CDC-Kaiser Adverse Childhood Experiences Study, a 

groundbreaking public health (epidemiological) study begun over 20 years ago that discovered 

that the number of categories of  childhood adversity reported by adults (ACE score) were 

related to higher likelihood of diseases such as ischemic heart disease, cancer, chronic lung 

disease, obesity, and depression and behavioral health issues such as drug abuse and alcoholism.3  

The 10 ACEs the researchers measured in a largely white and middle-class adult population were 

physical, sexual and verbal abuse, physical and emotional neglect, witnessing a mother being 

abused, the presence of a family member who was depressed or mentally ill or addicted to 

alcohol or another substance, and having a family member in prison. Losing a parent to 

separation or divorce was added later. 

Even with a focus on households, the ACE measure misses a significant cause of toxic stress in 

children -- household chaos. Children who experience a crowded, noisy home which lacks 

structures and routines are likely to show signs of stress.4 Such conditions reduce predictability 

and lower the chance for stable, nurturing relationships to develop.  

Widening the Concept of Childhood Adversity beyond the Household:  The adversities 

identified in the CDC-Kaiser Permanente ACE research reflected concerns about the potential 

effects of child abuse in families but did not examine toxic environmental stressors surrounding 

families. Since that research was undertaken, a much broader view of childhood adversity has 

developed as the understanding of toxic stress has grown. 

The idea of Adverse Community Experiences (making a Pair of ACEs) has since been proposed 

to represent some of the broader community adversities that affect children and their 

development and that help shape experiences in households. These include poverty, 

discrimination, community disruption, poor and unaffordable housing, community violence, and 

limited economic opportunity, mobility and social capital. These adverse community experiences 

not only increase the likelihood of the ten ACE items but also themselves can directly increase 

the chances of toxic stress in children. 

http://www.cdc.gov/violenceprevention/acestudy/
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A “Third Realm of ACEs” – adverse climate/environmental experiences -- highlights the effects 

of climate change as well as of natural disasters, pandemics and unhealthy air, water and living 

environments which can harm physical health directly and provoke chronic and toxic stress.5 

This broader view that imbeds childhood adversity in social, cultural and environmental context 

is implicit in the ACE Pyramid6 and has also been captured in the widely adopted Social 

Determinants of Health (SDOH) framework that is central to public health research and practice. 

According to the CDC, these social determinants “are conditions in the places where people live, 

learn, work, and play that affect a wide range of health and quality-of life-risks and outcomes.”7 

The CDC has established a “place-based” social determinants framework that highlights8  

• Health Care access and quality including access to primary care and health 

insurance 

• Education access and quality such as early childhood education, high school 

graduation 

• Social and community contexts including social cohesion and resources, 

workplace conditions, racism, discrimination and structured inequality 

• Economic stability including poverty, food security, housing stability 

• Neighborhood and built environment including housing quality, transportation, 

healthy air and water, levels of crime/violence  

 

For adults, a crucial element of the social determinants is the experience of lack of control. The 

classic Whitehall Study of British civil servants found that the risk of coronary heart disease 

increased as the degree of control over work decreased.9 For children an unstructured and chaotic 

environment reduces predictability and thus sense of control. For both children and adults, toxic 

stress increases with the sense of diminished control. 

 

Other researchers have created alternative measures of adverse childhood experiences that 

include, for example, poverty or economic insecurity and experience of discrimination. The ACE 

measure employed in the important and widely reported National Survey of Children’s Health 

(NSCH)10 includes being treated unfairly because of one’s race or ethnicity, witnessing 

neighborhood violence, and economic insecurity. Importantly, this measure is not retrospective 

but rather is based on self-reports of parents of children through age 18. Retrospective ACE 

research in Philadelphia adds witnessed violence, felt discrimination, lived in unsafe 

neighborhood, experienced bullying, and lived in foster care to the household ACE items in the 

original ACE study.11 There is no agreed upon list of adverse childhood experiences which could 

also include placement in foster care, dislocation through migration, warfare, natural disasters 

and pandemics, forced separation from parents, and much more.12 

 

The California PEARLS (Pediatric ACEs and Related Life Events) instrument used for screening 

pediatric patients employs an adapted version of the traditional ACE survey. Part 2, which is not 

required for screenings, taps Related Life Events and draws on a Social Determinants of Health 

framework: witnessed/experienced community violence, experienced discrimination, faced 

housing or food insecurity, separated from parents.  
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It Matters When Adversities Occur: Neuroscience research suggests that children are most 

vulnerable to adversity in the early years. Similarly, research on epigenetics (see below) makes 

clear that adversity has particular impacts during sensitive periods in brain development – 

roughly before the age of 5 or earlier.13 

It Matters What the Child’s Subjective Experience of Adversity Is: Although we talk about 

adversities and traumas as if they can be defined by events or conditions, psychologist Seth 

Pollak points out that we too often leave out the perceptions of the children/individuals who 

experience these events or conditions.14 The term trauma applies to a particular set of responses 

to adversities, not to the events leading to those responses. 

Strong adult or community supports could turn what might be a problematic experience – 

divorce or housing insecurity, for example – into a life challenge to be overcome together. 

Variation in response to adversity is also shaped by individual biology, with some individuals 

much more susceptible to toxic stress (see below) or traumatic response and others less so. Thus, 

there is far more adversity in the world than there is toxic stress! 

Further research is needed to understand better what adversities or events, in what contexts, for 

which individuals, at what times in their lives lead to toxic stress or a traumatic response.  

It Matters Which Adversities Are Counted:  “No ACEs lists or screening tools identify all 

childhood adversities, but those that do not include adversity related to social disadvantage are 

likely to overlook [or undercount] children in specific [income], racial or ethnic groups, who are 

disproportionately affected [by adversity].”15  

Including Adverse Community Experiences as both sources of toxic stress themselves and as the 

context for household adversities also has consequences for action. Exclusive focus on 

household ACEs promotes a focus on therapeutic interventions for individuals (adults and 

children) and provision of adult supports for children experiencing these adversities. By contrast, 

inclusion of the social context encourages a broad focus on policies including public health 

policies and on the availability of community resources that reduce or buffer those toxic 

stressors. The examination of household stressors and their community context are 

complementary, not mutually exclusive approaches. 

Positive Childhood Experiences or PCEs and Resilience 

Childhood adversity tells only part of the story. An understanding of toxic stress in children also 

requires attention to positive childhood experiences -- protective factors or buffers that prevent 

prolonged activation of the stress response even in the face of adversity. Protective factors come 

from strong, warm, caring adult relationships that can buffer the effects of stressful 

circumstances and diminish the stress response.16 Positive experiences come especially from 

primary caregivers but also from teachers, child-care staff, mentors, and other adults.17  

A study in Wales found that the frequency of poor childhood health among children with four or 

more ACEs declined by 64% when they were treated fairly, had supportive friends, had the 

chance to use their abilities, and were connected to a trusted adult they could look up to.18 

Research using the National Survey of Children’s Health demonstrated that positive parenting 

https://www.childtrends.org/american-indians-alaska-natives-adverse-childhood-experiences
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practices protected against socio-emotional deficits and risks of developmental delay in the 

context of adversity.19 Adult flourishing is correlated in step-wise fashion with scores on a “7-

item scale assessing parental attention, affection, and communication during childhood.” 20 This 

positive association was also present across levels of ACEs and childhood socio-economic 

difference. 

Resilience: The resources supporting positive childhood experiences can be viewed as aspects of 

resilience. Resilience must be understood not primarily as an individual trait but rather in 

bioecological context – a recognition that child development occurs as the child interacts with an 

immediate and more distant social environment.21 Thus, family and community resources are 

crucial aspects of resilience for individuals and both support and complement individual qualities 

of resilience.22 Among the implications of this approach is that broader social and cultural 

environments matter for child development. That means that one can expect significant 

differences in the availability of protective factors or buffers across social groups with differing 

social and cultural arrangements. In particular, those with greater resources are more likely to 

have stronger support systems to buffer children from adversities. 

2. What’s the Neurobiology of Toxic Stress? 

An infant and child’s developing brain is shaped by social interactions and circumstances. Strong 

adult supports and “serve and return” interactions with an infant and child help build strong brain 

architecture.23 However, adversity that produces toxic stress disrupts that development, affects 

the body’s organ systems, and can lead to chronic, systemic inflammation.24 Importantly, 

positive childhood experiences, carefully designed school programs and therapeutic supports 

such as meditation can help repair that architecture.  

Toxic stress occurs when the stress is chronic, and there are insufficient strong, caring adult 

supports to protect against it. Toxic stress is the kind of stress that can come in response to living 

for months or years with a screaming alcoholic father, a severely depressed and neglectful 

mother or living with sustained poverty, racism or neighborhood violence that create unrelenting 

anxiety and uncertainty.25 By contrast, much stress and the body’s response to it is short-lived. 

Positive stress -- the first day of school, a big exam, a sports challenge -- is a normal part of life, 

and parents or caregivers help children prepare for and learn how to handle it. Tolerable stress 

comes from out-of-the-ordinary threats – a car accident or a house fire -- and with support from a 

caring adult recedes after the threat is removed. 

Stress is a biological phenomenon when the body reacts with increases in heart and breathing 

rates, increased blood pressure, activation or suppression of the immune system, release of 

insulin and glucose to increase metabolism, and release of cortisol that halts nonessential bodily 

processes such as digestion and growth. 26 A temporary stress response is protective, but chronic 

or toxic stress creates wear and tear of the body’s systems. That means that the body’s systems – 

neuroendocrine, immune, gut and metabolic, heart and cardiovascular, brain and autonomic 

nervous system -- that normally are carefully coordinated and balanced get out of synch with one 

another.  

As Working Paper 1527 of the National Scientific Council on the Developing Child reports: this 

imbalance has both short- and long-term effects that could include “maladaptive behaviors (e.g., 
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difficulties with impulse control, addictions), a ‘weathering’ effect that accelerates the aging 

process, chronic illness in adulthood, and a shortened lifespan.” With this wear and tear people 

can become more sensitive to trauma or stress, developing a hair-trigger response to events that 

other people shrug off. In children it also weakens the development of executive function (ability 

to plan, shift attention, apply information from memory) and self-regulation (ability to control 

emotions, thoughts and behavior).28 Adult care-givers and school programs can build such skills 

when they are weakened by toxic stress. 

Neurobiology also makes clear that some people are more biologically vulnerable to toxic stress 

arising from adversity. Although most children have stress circuitry that reacts minimally to 

adversity – the “dandelions” -- about one-fifth of children have circuitry that is extremely 

sensitive to and affected by adversity – the “orchids.”29 Orchid children, however, are also 

especially likely to thrive with warm, nurturing adults. These biological differences help account 

for the fact that many children experiencing adversity do perfectly well while others do not. They 

also underline the value of positive childhood experiences for all children. 

Research from epigenetics — the study of how social and physical environments turn our genes 

on and off — shows that toxic stress and positive experiences can actually alter how our genes 

function, which may lead to short- or long-term changes in parts of our bodies and brains. 

Epigenetic changes are more likely during sensitive periods of child development, especially 

prior to the age of five. What’s more, these changes can be transferred from generation to 

generation.30  

3. The Social Science of PACEs  

 
Positive and adverse childhood experiences occur within and are shaped by social context. The 

social science of PACEs examines the interconnections between the neurobiology of toxic stress 

and the social and cultural circumstances of children and families, including the positive 

experiences that buffer children from adversity and the interventions that can redirect brain 

development in positive ways.  

 

The original ACE study was research in social epidemiology, a social science that is ‘concerned 

with the way that social structures, institutions, and relationships influence health.”31 A central 

focus of social epidemiology is the examination, description and explanation of social 

inequalities in health that inform public health policies that can reduce those risk factors that are 

related to higher frequencies of health issues.32   

 

As noted, the CDC-Kaiser Permanente research on ACEs was undertaken with a population that 

was largely white and middle class. Later research using the CDC Behavioral Risk Factor 

Surveillance System has reached more representative populations in many states. This research 

makes clear “that childhood adversity is common across sociodemographic characteristics, but 

some groups of individuals are at higher risk of experiencing ACEs than others.”33 

 

Differential Risk of Adversity: Differentials in risk matter for public health and public policy and 

reflect the social determinants of health. Using data from 214,000 respondents in 23 states, 

researchers found that average ACE scores were 55% higher for households with income less 

http://en.wikipedia.org/wiki/Epigenetics


8 
 

than $15,000 than for households with incomes of $50,000 or greater. Average ACE scores were 

60% greater for individuals with less than high school education and 21% greater for high school 

graduates than for those with college degrees. Respondents who were unemployed had ACE 

scores 46% greater than those employed. Multiracial respondents had ACE scores 66% higher 

than whites, and Blacks had scores 11% greater. Self-identified adult bisexuals had ACE scores 

96% greater than self-identified straight adults while gay/lesbian respondents had scores 37% 

higher. 34 

  

Employing a different measure of childhood adversity, the National Survey of Children’s Health 

(NSCH) paints a similar portrait of the social distribution of adversity. Data from that survey35 

show that Black children are 56% more likely to experience two or more of the ACEs than are 

non-Hispanic White children. Children in the lowest income households are nearly three times as 

likely as children in the highest income group to have two or more ACEs and children from 

households with adults who have less than a high school education are almost twice as likely as 

those from households with college-educated adults to experience two or more ACEs.  

Significant variation in adversity also exists across geographic regions and neighborhoods.36 For 

example, the proportion of children experiencing two or more adversities as measured by the 

National Survey of Children’s Health was 26% in Alaska and Arkansas, 28% in Oklahoma, 14% 

in California and 12% in New Jersey.37 

 

If adverse community experiences were included in ACE measures, these disparities across race, 

ethnicity, income and place would be even greater. The existence of such disparities signals 

policymakers about inequities that can be addressed through policy and resource allocation that 

aim at primary prevention by reducing adversity.  

 

Differential availability of positive childhood experiences (PCEs). Positive childhood 

experiences are also unevenly distributed in the population in parallel ways to the unequal 

distribution of adversity.38 Research using data from the National Survey of Children’s Health 

concluded that “Children of minority race or ethnicity were less likely to have a mentor for 

advice or guidance, live in a safe neighborhood, or live in a supportive neighborhood, and less 

likely to experience three or more PCEs.” A similar pattern holds for children from households 

with the lowest incomes compared to those with incomes at or above 200% of the federal 

poverty level.39 Thus, those children most exposed to adversity also have the least access to 

community social supports. 

Racism and its impact: The National Scientific Council on the Developing Child observes that 

“well-documented racial disparities in health, independent of socioeconomic status, may be 

rooted in the effects of both individual and systemic racism on early childhood development.” 

These effects may come from day-to-day stresses that affect caregivers and that are compounded 

by the legacy of racism in laws and structured inequality in schooling, health care, housing, 

community and individual resources.40  

At the same time, for African Americans – and for other racial and ethnic groups -- there are 

culturally specific methods of coping with adversity that can reduce its impact – for example, 

spirituality, community activism, and racial reframing that support collective coping.41 
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Intergenerational or historical trauma can have effects across generations – including 

epigenetic effects. For example, research42 has documented higher rates of depression, learning 

difficulties and suicide among children and even grandchildren of Canadian indigenous peoples 

who were forced to attend Residential Schools. The “devastating collective, intergenerational 

massive group trauma and compounding discrimination, racism, and oppression” experienced by 

indigenous peoples in the U. S. have left their mark as well.43 High rates of psychological 

problems have been reported for children of Holocaust survivors.44  Historic and ongoing racism 

and racial discrimination affect African-American parents and children.45 Similar patterns have 

been found for Asian-Americans and Pacific Islanders46 and Mexican-Americans47 and Latinx.48 

4. What are the Health Effects of Toxic Stress?  

The original ACE study by the CDC-Kaiser Permanente found that as the number of kinds of 

adverse childhood experiences increased so did rates of adult physical, mental and behavioral 

health problems.49 Depression, asthma, chronic obstructive pulmonary disease, stroke, kidney 

and coronary heart disease, cancer, diabetes and obesity occur at higher rates for those who 

experienced more childhood adversity compared to those who experienced less adversity. So 

also do health risk behaviors such as smoking and heavy drinking.  

PACEs are important to children’s health, learning and behavior as well as to adults. The 

National Survey of Children’s Health (NSCH) point to a wide range of developmental, 

behavioral and physical health issues among children and adolescents that appear connected to 

early adversity.  

For example, using the NSCH ACE data, the Robert Wood Johnson Foundation reports that: 

• “Children ages 3 to 5 who have had two or more ACEs are over four times more likely to 

have trouble calming themselves down, be easily distracted, and have a hard time 

making and keeping friends. 

• More than three out of four children ages 3 to 5 who have been expelled from preschool 

also had ACEs. 

• Children ages 6 to 17 who have had two or more ACEs are twice as likely to be 

disengaged from school than are peers who have had no ACEs”50 

Children with 2 or more ACEs as measured in the National Survey of Children’s Health are also 

more likely than those with no ACEs to be  

• at high risk for developmental delay,  

• to experience asthma,  

• to be diagnosed with ADHD,  

• to be overweight or obese,  

• to have a behavior problem and  

• to bully others.51  
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Much of the neuroscience research that provides the basis for ACEs Science uses sustained 

household poverty in early childhood as the measure of adversity, not an ACE score.52 This 

research has established strong relationships between extended early childhood poverty and 

neurocognitive development. Toxic stress appears to disrupt the development of “the prefrontal 

cortex, hippocampus, amygdala and reward system structures that are needed for the regulation 

of mood and stress response throughout life”53 Further, the impairment of executive function and 

working memory in childhood and adulthood correlates with early life economic disadvantage.54  

Thus, the evidence from neuroscience research highlights the potential impacts on children’s 

behavior and achievement that result from toxic social circumstances.55 That research also 

emphasizes the plasticity of the brain and the importance of positive experiences and carefully 

crafted interventions that can buffer adversity and reshape brain development in positive 

directions.56  

 

 

5. How Can Toxic Stress Be Prevented or Its Effects Ameliorated? 

The good news is that because the brain is plastic, the effects of toxic stress on brain and body 

development may be compensated for through positive supports from the social environment. .  

Stressful circumstances need not lead to toxic stress.57 The engagement of caring adults in 

providing nurture and support means that many children experiencing toxic circumstances do not 

experience toxic stress. As described above, nurturing adult relationships and positive childhood 

experiences can buffer the effects of adversity and prevent stress from becoming toxic. 

 

Evidence-based models of home visiting have documented impacts on child development, school 

readiness and positive parenting.58 These programs focus on “at-risk” communities and bring 

trained early childhood practitioners into homes to support parents. Evaluations of high-quality 

parenting education programs demonstrates their effects in reducing problem-behavior and 

increasing pro-social behavior in at-risk children.59 A report of the National Academies of 

Science, Engineering and Medicine on Parenting Matters: Supporting Parents of Children 0-8 

underlines the importance of what happens in the home and reviews evidence of effective 

interventions to support parents of young children.60 

 

Once toxic stress has occurred, social interventions such as carefully crafted preschool programs 

can help compensate for early childhood adversity. Nobel Prize winning economist, James 

Heckman has proposed The Heckman Curve which “shows the economic benefits of investing 

early and building skill upon skill to provide greater success to more children and greater 

productivity and reduce social spending for society.” 61  The Abecedarian Project 62 and the Perry 

School Project both document through longitudinal research the positive social consequences of 

high-quality early childhood programs. Similar findings come from longitudinal research about 

Early Head Start which improves educational outcomes in high school and college and supports 

positive self-esteem and positive parenting.63 

 



11 
 

Therapeutic interventions can help as well. here is well documented research on how individuals’ 

brains and bodies become healthier through mindfulness practices, exercise, good nutrition, 

adequate sleep, and healthy social interactions. Mindfulness approaches64 give promise to 

address emotional, mental or behavioral conditions that may arise in part from childhood 

adversity. Examples of therapeutic interventions for adults and children have been identified by 

SAMHSA65 and in other writings.66 

More broadly, the Building Community Resilience model aims to “improve the health of 

communities by enabling cross-sectoral partners to align policy, programs and practice to 

address adverse childhood experiences in the context of adverse community environments—the 

Pair of ACEs.”67 A major goal of building community resilience is to strengthen supports for 

Positive Childhood Experiences by enriching community and household environments to support 

developing children.68 The Center on the Developing Child points to elements in the social 

environment that help create resilient responses:  

1. “facilitating supportive adult-child relationships; 

2. building a sense of self-efficacy and perceived control; 

3. providing opportunities to strengthen adaptive skills and self-regulatory capacities;  

4. mobilizing sources of faith, hope, and cultural traditions.”69 

 

The Center for Community Resilience also focuses on working with local public health 

departments to build a national collaborative network aimed at “Reducing and eliminating 

adversity by fostering equity through policy, practice and program change to build resilience.”70 

Research in the state of Washington demonstrated that community resilience measures – for 

example, social capital and social cohesion and supports for youth through families, peers, 

schools and community – mitigated the effects of childhood adversity on rates of mental and 

physical health challenges and of problem-behaviors, as well as school and work outcomes.71 

6. What Are Trauma-Informed Practices? 

 
Trauma-informed approaches enable institutions such as schools and professional practices such 

as social work to recognize signs of trauma, to respond appropriately and to resist re-

traumatizing individuals.  

According to the Substance Abuse and Mental Health Services Administration (SAMHSA)72 of 

the U.S. Department of Health and Human Services, a trauma-informed approach refers to how 

an organization or community thinks about and responds to children and adults who have 

experienced or may be at risk for experiencing trauma. In this approach, the whole community 

understands the prevalence and impact of PACEs, the role trauma can play in people's lives, and 

the complex and varied paths for healing and recovery.  

Adversity does not equal trauma. Trauma is rather a particular and severe reaction to adversity. 

According to SAMHSA, “Individual trauma results from an event, series of events, or set of 

circumstances that is experienced by an individual as physically or emotionally harmful or life 

http://www.samhsa.gov/
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threatening and that has lasting adverse effects on the individual’s functioning and mental, 

physical, social, emotional, or spiritual well-being.”     

A trauma-informed approach asks: "What happened to you?" instead of "What's wrong with 

you?" and builds strength-based approaches built on answers to “What’s going well with you?” 

It is designed to avoid re-traumatizing already traumatized people, with a focus on "safety first" 

(including emotional safety), and a commitment to do no harm. Other principles of a trauma-

informed approach as outlined by SAMHSA73 are trustworthiness and transparency, peer 

support, collaboration and mutuality, empowerment, voice and choice; and recognition of 

cultural, historical, and gender issues.  

Restorative practices in schools,74 for example, provide positive and respectful alternatives to 

punitive responses to children that acknowledge the underlying sources of a students’ hurtful 

actions and rebuild their connections to school communities.  

The Campaign for Trauma-Informed Practice75 provides trauma-informed resources and has a 

policy vision that “embraces a public health framework, addressing the social determinants of 

health and supporting the integration of promotion, prevention, resilience-building, and healing 

activities.” 

7. What Does PACEs Science Tell Us About Public Policies to prevent 

Childhood Experiences and Promote Positive Childhood Experiences and 

Resilience?  
 

Childhood adversity is a solvable problem, and solutions will have significant benefits for 

society – for example, thriving children, lower health care costs, more productive workers.76 As 

economic analyses reflected in the Heckman Curve77 make clear, strategic early investments in 

young children and the adults who care for them can improve the prospects of gains in early 

learning and long-term physical and mental health. Brain plasticity means that the possibility 

exists for remediation at any age, but outcomes are better and easier to achieve when 

interventions are provided earlier in life. Promoting the healthy development of biological 

systems from the beginning is better and more cost-effective, than trying to fix them later. 

Felitti, Anda and colleagues pointed to the importance of social policy in their original report of 

ACEs research in 1998: “Primary prevention of adverse childhood experiences has proven 

difficult and will ultimately require societal changes that improve the quality of family and 

household environments during childhood.”78 Since then, much thinking has gone into imagining 

how programs and policies could improve the quality of household environments. 

 

The Harvard Center on the Developing Child identifies Three Principles To Improve Outcomes 

for Children and Families.79 They are:  

• Strengthen core life skills of executive function and self-regulation80 

• Support responsive relationships (positive childhood experiences) 
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• Reduce sources of stress such as “deep poverty, systemic racism, intergenerational 

trauma, community violence, interpersonal discrimination, parental substance 

abuse and/or mental illness”  

The first of these principles focuses attention, for example, on pre-school and school programs 

and adult supports to develop those skills even in the face of toxic stress. The latter two 

principles direct attention to public policies that can build support for families and caregivers and 

that prevent adversities and toxic stress to begin with.  

These approaches addressing public policy and community resources highlight differential 

patterns of adversity and availability of positive childhood experiences that might be addressed 

by health and social policy. This perspective shapes many of the recommendations for primary 

prevention of childhood adversity that are found in the CDC’s Preventing Adverse Experiences: 

Leveraging the Best Available Evidence,81 California Funder’s Group, Beyond Screening: 

Achieving California’s Bold Goal of Reducing Exposure to Childhood Trauma,82 the National 

Academy of Science’s Vibrant and Healthy Kids: Aligning Science, Practice, and Policy to 

Advance Health Equity83 and Harvard Center on the Developing Child’s From Best Practices to 

Breakthrough Impacts84 and Three Principles To Improve Outcomes for Children and Families.85 

These recommendations include: strengthening economic supports for families; promoting social 

norms to resist violence and adversity; increasing access to affordable housing; ensuring strong 

starts for children through high quality day care, pre-school and schools; funding programs 

focused on building self-regulation and executive function; coaching caregivers and supporting 

two-generation programs; and connecting youth to caring adults. 

To confront the effects of systemic and cultural racism requires attending, for example, to 

reducing income and racial segregation in housing, closing racial gaps in wealth and income and 

place-based investments in community transformation such as the Harlem Children’s Zone.86   

8. Creating a Common Language 

 
Adversity does not equal trauma.87  

As Jessica Dym Bartlett and Vanessa Sacks point out  

 Trauma is one possible outcome of exposure to adversity. Trauma occurs when a person 

 perceives an event or set of circumstances as extremely frightening, harmful, or

 threatening—either emotionally, physically, or both. With trauma, a child’s experience of 

 strong negative emotions (e.g., terror or helplessness) and physiological symptoms (e.g., 

 rapid heartbeat, bedwetting, stomach aches) may develop soon afterward and continue 

 well beyond their initial exposure.88  

Because of protective factors, many adverse experiences do not produce traumatic responses or 

toxic stress, Further research is needed to understand which adversities, in what contexts, for 

which individuals, at what times in their lives lead to trauma and/or toxic stress. But it is 

important not to conflate adversity (or ACEs) with trauma. The terms should not be used 

interchangeably.  

https://www.nap.edu/catalog/25466/vibrant-and-healthy-kids-aligning-science-practice-and-policy-to
https://www.nap.edu/catalog/25466/vibrant-and-healthy-kids-aligning-science-practice-and-policy-to
https://www.integration.samhsa.gov/clinical-practice/trauma-informed
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The language of trauma focusses attention on individuals and on healing. However, it tends to 

deflect attention from adversities and their prevention and from positive experiences and 

community supports that support resilience. This deflection has implications for action. 

ACEs and adversity do not inevitably produce toxic stress and toxic stress may occur 

without the experience of trauma 

Protective factors and resilience make it possible for many children experiencing adversity to 

resist toxic stress. And living with chronic stressors such as grinding poverty or racism can 

produce sustained stress responses that are toxic as families face anxiety and uncertainty on a 

daily basis even without experiencing trauma.  

ACEs and Childhood Adversity 

No ACE measure encompasses all of childhood adversity and the term ACE should not be used 

as a substitute for the broader concept of childhood adversity. How adverse childhood 

experiences are defined matters for how we respond to them. 

Positive Childhood Experiences 

Positive childhood experiences come in many forms but have in common relationships with 

nurturing adults or peers. Research and practice regarding adverse childhood experiences needs 

to be paired with research about and awareness of positive childhood experiences and the social 

conditions that foster both adversity and resilience, including childhood family connection.89 

 

Resilience and protective factors 

Resilience is not primarily a characteristic of individuals but rather of individuals in their social 

context. Protective factors – positive childhood experiences -- that create resilience for children 

reside in the relationships with caring adults inside or outside the home. Resilience ultimately is 

the capacity in that context to adapt effectively to adversity. Community resilience is the 

capacity of communities to respond and support members as they face adversity. 

 

9. Data on PACEs Predict for Populations Rather than for Individuals  

Dr. Robert Anda observed that: “The ACE score is a powerful tool for describing the population 

impact of the cumulative effect of childhood stress and provides a framework for understanding 

how prevention of ACEs can reduce the burden of many public health problems and concerns. 

However, the ACE score is neither a diagnostic tool nor is it predictive at the individual level.”90 

 

Many reports of ACE data emphasize the ratios of likelihood of adult health issues for those with 

four or more ACEs compared to those with none; such reporting disguises what may be low 

probabilities of these outcomes for individuals. This proves to be highly misleading when the 

apparent power of prediction provided by a retrospective ACE score is applied at an individual 
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level.91 Not only does using ACE scores wrongly identify many individuals as high risk, but it 

also could lead to ignoring other individuals at high risk despite low ACE scores.  

How ACE data can mislead 

A recently published Report about ACEs in California92 illustrates the ways that presentations of 

ACE data can mislead as well as inform us.  

 

The report graphs the relative frequency of various adult health issues by the number of self-

reported ACEs. One bar graph shows, that 9.5 % of those with no ACEs report fair or poor 

health compared to 17.6% of those with four or more ACEs. The interpretation of that bar graph 

is that those with 4+ ACEs are “2.0 times as likely to report fair/poor self-rated health” as those 

with no ACEs.  

 

That is a profoundly important difference in the likelihood of fair to poor health. But roughly 

83% of those with 4+ ACEs do not report experiencing fair to poor health. That means that if we 

use the ACE score of four to predict that an individual’s health status is fair to poor, we would be 

wrong about 83% of the time. Many more factors shape adult health status than ACEs.  

 

Another example shows that 1.3% of those with 4 or more ACEs experience heart disease 

compared to only .9% of those with no ACEs. The bolded interpretation emphasizes that those 

with four or more ACEs are “1.5 times as likely to have heart disease,” despite the very low 

likelihood for all BRFSS respondents. Predicting an individual adult would have heart disease by 

their high ACE score would be in error almost 99% of the time.  

 

How ACE data can be used 

What value then do the ACE data have? As social epidemiology they provide important 

information about the presence of risk in a population, not individuals. Thus, the entire 

population or segment of the population is the focus of the response. The population predictions 

coming from these ratios can help guide public health strategies that reduce adversity for large 

populations where these odds hold. For example, strategies that lower the number of people 

experiencing adversities should reduce the frequency of fair/poor health (as compared to 

good/excellent health) and of heart disease.  

 

Retrospective use of ACE scores by individuals makes sense, however, even if prospective use 

of those scores does not. As PACEsConnection has made clear, the retrospective understanding 

that individuals achieve as they recognize the ways that their own childhood adversities may 

have affected them can be powerful tool for understanding and healing. 
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