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Abstract

Introduction: Adverse childhood experiences (ACEs) and overdose are linked in a cycle 

that affects individuals and communities across generations. The Centers for Disease Control 

and Prevention’s (CDC) Overdose Data to Action (OD2A) cooperative agreement supports a 

comprehensive public health approach to overdose prevention and response activities across the 

United States. Exposure to traumatic events during childhood can increase the risk for a myriad of 

health outcomes, including overdose; therefore, many OD2A recipients leveraged funds to address 

ACEs.

Methods: In 2021, an inventory of OD2A-funded activities implemented in 2019 and 2020 

showed that 34 of the 66 recipients proposed overdose prevention activities that support people 

who have experienced ACEs or that focus on preventing the intergenerational transmission of 

ACEs. Activities were coded by ACE prevention strategy, level of the social ecology, and whether 

they focused on neonatal abstinence syndrome (NAS).
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Results: Most activities amongst OD2A recipients occurred at the community level of the social 

ecological model (SEM) and under the “intervene to lessen harms” ACE prevention strategy. Of 

the 84 ACE-related activities taking place across 34 jurisdictions, 44 are focused on NAS.

Conclusion: Study results highlight the opportunities to expand the breadth of ACEs prevention 

strategies across the social ecology. Implementing cross-cutting overdose and ACEs-related 

activities that span the SEM are critical for population-level change and have the potential for 

broadest impact. Focusing on NAS also offers a unique intervention opportunity for both ACEs 

and overdose prevention.

INTRODUCTION

Drug overdose deaths continue to increase in the United States and predictions estimate 

their contributing to 92,183 deaths in 2020.1–3 Researchers and public health practitioners 

use the social ecological model (SEM) as one of the key frameworks for prevention and 

leverage it to understand how risk and protective factors contribute to childhood adversity.4 

It describes the interplay between individual, relationship, community, and societal factors 

that put people at risk for or protect them from experiencing violence.4, 5 Risk and protective 

factors for overdose are found at multiple levels of the SEM and include physical and 

mental health, social connections, access to healthcare, and treatment for substance use 

disorder.6 An important correlate of experiencing overdose is adverse childhood experiences 

(ACEs). ACEs are preventable, potentially traumatic events that occur in childhood (0–17 

years) including physical or emotional neglect or abuse, sexual abuse, experiencing or 

witnessing violence, growing up in a household with substance use or with household 

members in jail or prison, or having a family member attempt or die by suicide.7, 8 

ACE exposure also increases the likelihood of substance use during adolescence and 

adulthood, including prescription opioid misuse,9, 10 marijuana and cocaine use,11 substance 

use disorder (SUD)12, 13 as well as overdose among adults with opioid use disorder 

(OUD).14 Exposure to a caregiver’s substance use is an ACE that may, in combination 

with socioeconomic, environment and genetic influences, continue the cycle of substance 

use15, 16 and related negative social and health outcomes, particularly in the absence of 

positive childhood experiences and in combination with other ACEs. ACEs and overdose 

are linked in a cycle that affects individuals and generations nested within communities 

and society. Additionally, the conditions in which people live, work, learn, and play– also 

known as social determinants of health – can contribute to health inequities and confer 

intergenerational risk for substance use and overdose. Specifically, exposure to parental 

substance use or losing a parent to overdose are ACEs that could contribute to increased risk 

of substance use and overdose in adulthood and impact a person’s ability to live a healthy 

life.

Another significant impact of SUDs is the increasing prevalence of neonatal abstinence 

syndrome (NAS). NAS is used to describe the signs and symptoms in infants who were 

exposed to substances, such as opioids, in utero.17 Increasing rates of NAS were attributed 

to opioid use during pregnancy between 2009 and 2014.18 Increased focus on NAS within 

prevention programming provides opportunities for women to learn about treatment options 

and for linkage to care, preventing future ACEs for multiple generations.19 The available 
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evidence for prenatal exposure and substance use later in life is limited and does not reflect a 

cause-and-effect relationship.20, 21

CDC’s ACEs prevention resource, Preventing Adverse Childhood Experiences (ACEs): 
Leveraging the Best Available Evidence,10 identifies the best available evidence for 

programs, policies, and practices found in CDC’s technical packages that describe violence 

prevention strategies that work across the lifespan and have the greatest potential for 

impact.7, 22–26

Overdose Data to Action Cooperative Agreement

Recognizing the link between ACE-related trauma and substance use has led to development 

and implementation of programs spanning the social ecology. These programs work 

simultaneously to prevent ACEs, substance use, and overdose more broadly. CDC’s 

Overdose Data to Action (OD2A) cooperative agreement (CDC-RFA-CE19-1904) focuses 

on implementing an interdisciplinary and comprehensive public health approach using data 

to inform overdose prevention activities. There are two components of this four-year, $1.2 

billion cooperative agreement: surveillance and prevention. This federally funded initiative 

began in 2019 and funds 66 jurisdictions, including 47 states, three territories, and 16 city 

or county health departments. OD2A encourages jurisdictions to focus activities on people 

who are at increased risk for overdose and SUD, including those who have experienced 

ACEs.12, 13 Each jurisdiction determines the combination of mandatory and optional 

activities that are funded through this cooperative agreement and ACEs-related activities 

are not mandatory. Jurisdictions with higher overdose burden may opt to implement 

interventions that directly reduce fatal and nonfatal overdoses as opposed to implementing 

more upstream prevention approaches. Given the potential for simultaneous prevention 

and intervention for both outcomes,12, 13 34 of the 66 OD2A funding recipients proposed 

activities that address the intersectionality of ACEs and substance use disorder.

Activities proposed and implemented by OD2A recipients were categorized using the ACEs 

prevention strategies and SEM level. Figure 1 depicts the OD2A logic model and strategies 

that can impact ACEs through intergenerational primary prevention or mitigation of trauma. 

The activities described fall under Strategy 3 which focuses on innovative surveillance, or 

the prevention component strategies (Strategies 5–10). This assessment uncovered gaps and 

opportunities for implementing ACEs-related overdose prevention activities across the SEM, 

and documents areas with potential for widespread implementation or evaluation.

METHODS

ACEs Activity Inventory

All analyses took place in 2021. First, an activity inventory which describes ACE-related 

activities implemented by OD2A recipients in 2019 and 2020 was developed. The goals 

were to understand how OD2A jurisdictions are implementing both ACEs and SUD 

prevention, the level of the SEM in which the activities are implemented, and the gaps 

and opportunities for enhancing SUD prevention through an ACE lens. The jurisdictions 

provided information about strategies, activities, populations of focus, implementing sectors, 
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and progress to date. A scan of the deliverables showed key search terms related to ACEs. 

Deliverables were reviewed using key search terms, and activity descriptions were extracted 

from program applications, year 1 performance reports, and year 2 workplans.

Coding and Analysis

Following data extractions, activities were coded by social ecology level4 by considering 

the targets of activities and whether the intervention was designed to stimulate change at 

the individual, relationship, community or societal level, ACEs prevention strategy described 

in the ACEs resource document, and by whether the activity focused on NAS.5, 7 For an 

activity to be coded as NAS-related, it had to mention NAS, substance-exposed newborns, 

Plans of Safe Care, which as of 2016, are required for states to receive Child Abuse 

Prevention and Treatment Act funds and are designed to ensure the safety and well-being of 

an infant with prenatal substance exposure,27 or pregnant women with SUD. A strategy was 

coded at the individual level if the activity intended to directly benefit only the population 

of focus. The relationship level corresponded to activities designed to improve individuals’ 

interactions with others, while community level impacted multiple entities and partnerships. 

Finally, activities intended to support guidelines or policies were considered societal.

The strategies described in the ACEs resource document are 1) strengthen economic 

supports to families; 2) promote social norms that protect against violence and adversity; 

3) ensure a strong start for children; 4) teach prosocial skills; 5) connect youth to caring 

adults and activities; and 6) intervene to lessen immediate and long-term harms.

Thirty-nine of the jurisdictions included ACEs-related activities in their deliverables and 123 

total were identified. Activities were removed from the inventory if they were discontinued 

(17), not directly related to ACEs (9), or did not fall under an ACEs prevention strategy 

(13). Each activity was coded by two members of the team and discrepancies were resolved 

through group consensus to identify one level of the SEM and one ACE prevention strategy.

RESULTS

Analysis showed that 34 of the 66 OD2A-funded jurisdictions are implementing at least 

one, and up to eight, ACE-related activities, amounting to 84 activities. Figure 2 shows the 

ACEs-related activities in OD2A jurisdictions. Forty-four of these activities have a NAS 

focus and are implemented in 18 jurisdictions. As seen in Figure 3, most activities were 

coded as the “intervene to lessen harms” (n=45) and “promoting social norms” (n=29) 

ACE-prevention strategies, and most addressed the community (n=68) level of the SEM.

Characteristics of ACE-related activities implemented by jurisdictions

Table 1 describes the activities that were coded in each state. OD2A-funded jurisdictions are 

working across the lifespan and multiple sectors of service delivery for people with and at 

risk for SUD to implement programs across the SEM.

Most activities that do not address NAS fall under the ACE-prevention strategy “promoting 

social norms” and address the community level of the SEM, educating organizations across 

several sectors about the prevalence and impact of ACEs. Several of these activities involved 
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training first responders (14) and school system staff (3) to implement trauma informed 

approaches and resiliency building.

Eight activities that focus on ACEs are under OD2A surveillance component’s Strategy 3 

and most (7) involve using surveillance data to inform activities including linking pregnant 

and parenting women to services. These activities were coded under the “intervene to 

lessen harms” ACEs strategy and the relationship level of the SEM. Strategy 5 of the 

OD2A cooperative agreement focuses on integrating state and local overdose prevention 

and response efforts. Twenty of the ACEs-related activities fall under OD2A’s Strategy 5, 

accounting for 23 percent of the activities (see Figure 1). These activities were coded as 

the ACEs strategies “intervene to lessen harms,” “teach skills,” and “promote social norms.” 

They occur at the individual, relationship, and community levels of the SEM. Examples of 

Strategy 5 activities include providing trainings for caregivers of children whose parents are 

impacted by SUD and educating justice-system staff about trauma-informed interventions.

Eighteen activities fell under OD2A’s Strategy 6, which focuses on linking people to 

care. Most focus on ensuring that persons more susceptible to overdose are connected 

to appropriate services through creation, expansion, dissemination, and support of the 

infrastructure to increase linkages. Most Strategy 6 activities were coded as ACEs strategy 

“intervene to lessen harms” and all except one were coded as community level. The one 

exception was coded at the individual level and involved connecting mothers of infants born 

with NAS to treatment.

OD2A Strategy 7 activities focus on building the ACEs-related knowledge and capacity 

to respond to traumatic events across health systems. Several jurisdictions focus on 

implementing Plans of Safe Care, for infants with NAS and their families. Other 

jurisdictions are supporting the implementation of Screening, Brief Intervention and Referral 

to Services and developing guidelines for NAS screenings. All Strategy 7 activities were 

coded as the ACE strategies “intervene to lessen harms” or “promote social norms”. All 

except one Strategy 7 activity fell under the community level of the SEM; the one exception 

was coded as individual level and involved training school nurses in trauma-informed 

approaches.

OD2A Strategy 8 focuses on partnerships with public safety and other first responders. 

Jurisdictions identified opportunities to collaborate with the justice system on overdose, 

and all activities were coded as community level of the SEM. These activities were coded 

as either “promote social norms” or “intervene to lessen harms” and had two major foci: 

educating first responders about the potential harms and effects of trauma, including its 

relationship to substance use, and implementation of a trauma-informed approach. Handle 
with Care is a novel intervention, first implemented in West Virginia, designed to alert 

school personnel about a student’s interaction with police, either directly or in their home, so 

that school staff can support the student and understand possible causes of behaviors.

OD2A’s Strategy 9 activities focus on harm reduction services and communication 

campaigns. These activities were coded as “promote social norms,” “teach skills,” “ensure a 

strong start,” and “connect youth to caring adults.” These were coded into the relationship, 
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community, and societal levels of the SEM. Examples of activities include training harm 

reduction and home visiting program staff about the impacts and frequency of trauma. 

Additional activities focus on connecting youth to caring adults through schools and 

community organizations.

OD2A’s Strategy 10 supports innovative activities that prevent overdose. The ACEs-related 

activities were coded as “promote social norms,” “ensure a strong start,” “intervene to lessen 

harms,” and “strengthen economic supports.” The activities were coded as community or 

relationship levels of the SEM. Activities include evaluating resources for pregnant and 

parenting women, implementing a home visiting program designed for families caring 

for substance-exposed infants, establishing a state-wide, trauma-informed workforce, and 

identifying barriers to enrolling in food and childcare assistance programs.

DISCUSSION

This paper is the first to document a federal initiative to fund activities that impact ACEs and 

substance use through strategies that address both. The connection between substance use in 

the home and the deleterious social and health risks to youth exposed to it is well established 

in the literature.28 There were more than 840,560 drug overdose deaths between 1999 

and 20193 resulting in an estimated $1.02 trillion in societal costs associated with opioid 

use disorder and fatal opioid overdose in 2017 alone.29 The vast morbidity and mortality 

associated with the U.S. opioid crisis led to increased Congressional investment in opioid 

overdose prevention activities, allowing CDC to launch its Prevention for States initiative 

in 2015.30 More recently, OD2A was designed to continue to strengthen surveillance 

infrastructure for overdose morbidity and mortality and ensure that data were used to drive 

overdose prevention activities.

The findings show that the most common ACEs prevention strategies being implemented 

by OD2A recipients promote social norms and are primarily implemented at the community 

level. While prevention strategies that address community-level risk factors for ACEs31 

and overdose32 have potential for effect, an ideal model would consist of programs or 

other interventions at each level of the SEM with integration of multiple ACE prevention 

strategies to ensure the largest, collective impact. This could include a combination 

of capacity and awareness building amongst the work force and general population 

implemented simultaneously with programs targeting community change and social norms 

while building or improving relationships through skill and resiliency building and 

addressing individuals’ needs. Eighteen OD2A recipients are implementing NAS-related 

activities. These strategies are designed to intervene among infants at high risk of ACEs as 

well as parenting women. Although the most common activities were similarly implemented 

at the community level, activities described here represent opportunities for intervention 

across multiple levels of the SEM. At the individual level, interventions include education, 

linkage to care, and obstetric care sessions for women and at the relational level, enhanced 

home visitation for families. Community-level interventions include implementing family 

screening and linkages to care and providing trainings for staff related to NAS and care 

for pregnant women with SUD. Finally, the development of state-level guidance for NAS 

screening represents a societal-level intervention. Maternal and infant outcomes can be 
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improved through screening, intervention, and referral for treatment of pregnant women 

with opioid use and use disorder,19 and OD2A recipients are implementing activities that 

support these approaches and may also prevent future ACEs. Additionally, several other 

federally funded initiatives exist, including surge support to improve public health outreach 

to mothers and their infants, which serves pregnant and parenting women and babies born 

with NAS.33, 34

Many evidence-based programs are focused on either ACEs or SUD but have potential to 

address both. For example, peer recovery supporters are crucial to the success of those in 

recovery remaining in recovery;35, 36 this mirrors the ACE prevention strategy that focuses 

on connecting with positive role models (i.e., “connect youth to caring adults”). The roles 

of peer recovery supporters and caring adults are similar, and communities could use these 

supports simultaneously as child abuse and neglect and SUD prevention continue to overlap.

Limitations

Data shared here represent only activities funded through OD2A and described in the 

deliverables received from funded jurisdictions. The currently available deliverables do not 

include evaluation data. Other programs may be actively addressing overdose, substance use 

and ACEs at levels of the SEM and under ACEs strategies not included in OD2A-funded 

activities.

CONCLUSIONS

This analysis also revealed an opportunity to connect more caregivers experiencing SUD 

with parenting programs or other supportive interventions. Home visiting programs (HVPs) 

and parenting programs have shown benefits for families at risk for substance use/SUD and 

for babies born with NAS through enhanced parental skills training, facilitating the parent-

child attachment, and identifying SUD-related problems before adverse outcomes can occur 

for the mothers or children.37, 38 As seen in Figure 3, no jurisdictions are implementing 

parenting programs that teach skills specific to parents of infants with NAS, revealing an 

opportunity to support the caregivers by teaching skills tailored for the children as they grow 

and develop. High-quality HVPs have shown returns on investments up to $5.70 for every 

dollar spent39 and focusing on families impacted by SUD with these interventions could 

show effects across the lifespan.

Finally, six OD2A jurisdictions are implementing school-based substance use prevention 

programming which may be considered primary prevention of ACEs because preventing 

substance use initiation in youth could theoretically prevent one form of ACEs—exposure 

to parental substance use—downstream. Resilience building and evidence-based programs 

improve protective factors amongst children from 4 years old through middle and high 

school while simultaneously increasing the knowledge and support of their parents and 

caregivers.40, 41 OD2A funds jurisdictions with high burdens of overdose morbidity and 

mortality, therefore upstream prevention programming may break the intergenerational cycle 

of substance use among many program participants.
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This paper demonstrates that jurisdictions are implementing ACEs-related overdose 

prevention strategies at multiple levels of social ecology, which is critical for population-

level change. The ACEs-related overdose prevention activities documented herein may help 

expand the reach and impact of overdose prevention activities by offering a holistic approach 

to prevention—integrating and addressing the multi-generational aspect of substance use and 

ACEs. Still, room exists to improve strategies that address both outcomes. Leveraging data 

collected through CDC’s Behavioral Risk Factor Surveillance System’s ACE module, the 

Youth Risk Behavior Surveillance System, and other federally and locally funded tools42 to 

further understand the burden of ACEs as a risk factor for SUD is one of the next steps. 

Data driven prevention and intervention across the SEM will enhance the collective impact 

in communities and synergized implementation is essential. Incorporating resilience building 

and positive childhood experiences across the levels of the social ecology and into many 

overdose prevention strategies is important to improve health outcomes in adulthood.43–46

We know from other reports that substance use and fatal and nonfatal overdoses and child 

abuse and neglect have increased during the COVID-19 pandemic; COVID-19 mitigation 

efforts also impacted support services to prevent and reduce these outcomes.47, 48 This 

underscores the importance of the work being done regarding these issues.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
OD2A Logic Model with opportunities for ACEs work highlighted.a

a The Overdose Data to Action (OD2A) Notice of Funding Opportunity (NOFO) required 

applicants to consider of the populations at highest risk for overdose, including those 

with adverse childhood experiences. Strategies could target pregnant women, parents, 

and persons with Adverse Childhood Experiences (ACEs) in addition to other vulnerable 

populations. No ACEs-related activities were found in strategies 1, 2 or 4.
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Figure 2. 
Map of Overdose Data to Action jurisdictions with Adverse Childhood Experiences (ACEs)-

related activities by activity density
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Figure 3. 
Distribution of Overdose Data to Action Adverse Childhood Experiences (ACEs)-related 

activities across the Social Ecological Model by ACE strategy
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