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Abstract

There is an extensive literature describing the detrimental effects of adverse childhood experiences (ACE; e.g., abuse, neglect, and household
dysfunction) on physical and mental health. However, few large-scale studies have explored these associations longitudinally in urban minority
cohorts or assessed links to broader measures of well-being such as educational attainment, occupation, and crime. Although adversity and resil-
ience have long been of interest in developmental psychology, protective and promotive factors have been understudied in the ACE literature.
This paper investigates the psychosocial processes through which ACEs contribute to outcomes, in addition to exploring ways to promote resil-
ience to ACEs in vulnerable populations. Follow-up data were analyzed for 87% of the original 1,539 participants in the Chicago Longitudinal
Study (N = 1,341), a prospective investigation of the impact of an Early Childhood Education program and early experiences on life-course well-
being. Findings suggest that ACEs impact well-being in low-socioeconomic status participants above and beyond the effects of demographic risk
and poverty, and point to possible mechanisms of transmission of ACE effects. Results also identify key areas across the ecological system that

may promote resilience to ACEs, and speak to the need to continue to support underserved communities in active ways.
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Since the advent of the seminal Centers for Disease Control
(CDC)/Kaiser Permanente Adverse Childhood Experiences
(ACEs) Study in the mid-1990s, research has consistently found
graded relationships between cumulative ACEs (traditionally
defined as abuse, neglect, and household dysfunction) and mal-
adaptive physical and psychosocial outcomes in adulthood (e.g.,
Anda et al,, 2006; Giovanelli, Reynolds, Mondi, & Ou, 2016;
Chapman et al, 2004; Danese et al, 2008; Dong et al., 2004;
Kelly-Irving et al, 2013; Nurius, Logan-Greene, & Greene,
2012; Turner & Lloyd, 2004). Adverse childhood experiences
studies, many of which have been published in prominent medical
journals, have increased awareness of the long-term consequences
of ACEs and the molecular mechanisms through which adversity
contributes to poor outcomes (e.g., alterations in brain structure,
neuroendocrine stress, immune functioning and inflammation,
metabolism; Berens, Jensen, & Nelson, 2017; Bush, Lane, &
McLaughlin, 2016; Danese & McEwen, 2012; Koss & Gunnar,
2018; McLaughlin, DeCross, Jovanovic, & Tottenham, 2019).
Changes at the biological level are crucial; however, a develop-
mental psychopathology perspective (Cicchetti & Cohen, 2006;
Cummings & Valentino, 2015) requires exploration of the effects
of adversity across levels of the eco-biodevelopmental system.
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It bears mentioning that the term “ACEs” and the current ACE
research as it is known today emerged in a medical and epidemio-
logical context; however, adversity, life stress, and resilience over the
life-course had been subjects of developmental and medical research
for decades prior to the first CDC ACE studies (e.g., Masten &
Garmezy, 1985; Rutter, 1979; Werner, 1989). Generally, such
research has taken a far more comprehensive and nuanced approach
than that of the ACE research. The present paper seeks to use this
developmental lens to enhance the utility and relevance of the
highly influential and resonant ACE framework.

From this perspective, three major questions remain largely
open vis a vis the effects of cumulative ACEs: (a) what are the
psychosocial processes through which ACEs contribute to adverse
outcomes, including broader social and economic outcomes (e.g.,
educational attainment, crime); (b) what scalable strategies can be
employed to promote resilience among ACE-affected populations;
and (c) how can we shift the field of ACE research to a
transactional-ecological perspective of ACE effects over the life-
course? The present study advances the literature by examining
these three questions in the context of a longitudinal early inter-
vention study spanning over three decades.

This introduction will provide a brief overview of relevant the-
oretical frameworks and research on the associations between
ACEs and development over the life course. Next, it will touch
on the complex relationships between poverty and ACEs.
Finally, it will review evidence of the role that early intervention
can play in initiating healthier developmental trajectories for
ACE-affected children, which leads into the present study’s
empirical investigation.
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Figure 1. ACE pyramid (Centers for Disease Control, CDC).

Disrupted Neurodevelopment

Medical and developmental researchers have applied a number of
theoretical frameworks to study ACEs and the mechanisms of
their influence on developmental outcomes. The ACE pyramid
(Figure 1), originally created by the CDC, illustrates the hypoth-
esized mechanisms by which ACE effects are transmitted over
the life-course. As Figure 1 shows, these mechanisms primarily
operate via a cascading effect that begins with ACE-related dis-
ruptions in neurodevelopment. These processes are situated
within larger sociocultural contexts, represented by the founda-
tional layers of the pyramid.

Alterations in the structure and function of neurophysiolog-
ical systems in response to ACEs have been termed the “biolog-
ical embedding of early experiences” (Hertzman, 1999).
Research has demonstrated that ACEs can cause prolonged
inflammation and systemic pathology as well as psychopathol-
ogy, especially when ACEs are severe, chronic, or occur during
sensitive periods (Anda et al., 2006; Andersen & Teicher, 2008;
Berens et al., 2017; Bremner, 2003; Bush et al., 2016; Cicchetti
& Cannon, 1999; Crews, He, & Hodge, 2007; Danese &
McEwen, 2012; Koss & Gunnar, 2018; McLaughlin et al,
2019; Perry & Pollard, 1998; Pervanidou & Chrousos, 2012).
The alterations at the level of behavioral and psychosocial func-
tioning that can result from these neural changes are quite rel-
evant for interventionists, as they can be targeted and
influenced by environmental supports (McLaughlin et al,
2019).
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Cumulative Effects and Psychosocial Processes

Adverse childhood experience-related alterations in neurophysio-
logical functioning can influence well-being directly through
inflammation and allostatic load. Evidence suggests that these
alterations are also dose-dependent, with effects accumulating com-
mensurate with ACE exposure (Anda et al., 2006). The neurodeve-
lopmental impairment resulting from the stress response that often
accompanies ACEs can initiate a developmental cascade of
impaired cognitive, social, and emotional functioning (represented
by subsequent, ascending levels of the pyramid in Figure 1). This is
often referred to as cumulative effects theory, wherein risk factors
tend to accrue over time, progressively increasing the probability
of negative outcomes (Dannefer, 1987; Evans, Li, & Whipple,
2013; Pollard, Hawkins, & Arthur, 1999; Rutter, 1979). In short,
ACEs beget ACEs. This pattern of exacerbated impairment with
increasing doses of ACEs has been borne out in research reporting
dose-response relationships between cumulative ACEs and a pan-
oply of outcomes (Anda et al., 2006).

Research shows that this cascade increases the likelihood that
individuals will engage in health risk behaviors as compensatory
or coping mechanisms. These behaviors (e.g., substance use, over-
eating) have, along with alterations in information/reward pro-
cessing and emotion regulation associated with threat or
deprivation, been causally linked to adverse outcomes (Dube
et al., 2003; McLaughlin et al., 2019; Van der Kolk, Perry, &
Herman, 1991). These factors are part of the story regarding
the mechanisms through which social, emotional, and cognitive
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impairment contribute to maladaptation; however, this continues
to be a fertile area of inquiry, particularly regarding mechanisms
that can be translated to scalable primary and secondary preven-
tion (e.g., social support, sleep, exercise; Giovanelli et al., 2016;
Nurius et al., 2015).

Resilience: Promotive and Protective Factors

The concept of resilience, or “good outcomes in spite of serious
threats to adaptation or development” (Masten, 2001), is central
to any discussion of psychosocial processes of adversity. As evi-
dent in Figure 1, ACE research is traditionally presented within
a cumulative disadvantage or deficit framework. However, outside
of the ACE field, the literature has long demonstrated that early
adversity can be counteracted or overcome through the accumu-
lation of protective factors and through promoting processes of
resilience (Garmezy, 1985; Lazar et al, 1982; Singh-Manoux,
Ferrie, Chandola, & Marmot, 2004). The other side of cumulative
effects theory, cumulative advantage, can promote resilience and
can be conferred through intervention programs (Consortium
for Longitudinal Studies, 1983; Schweinhart & Weikart, 1980;
Walberg & Tsai, 1983). For example, research has shown that par-
ticipation in the Child-Parent Center intervention program has
compensatory benefits for children affected by high levels of
demographic and economic risk factors (Reynolds et al., 2007;
Reynolds, Temple, White, Ou, & Robertson, 2011).

A number of studies have also investigated factors promoting
resilience within an ACE framework (e.g., family and social sup-
port, sleep, exercise, a range of positive childhood experiences;
Allem, Soto, Baezconde-Garbanati, & Unger, 2015; Chandler,
Roberts, & Chiodo, 2015; Narayan, Rivera, Bernstein, Harris, &
Lieberman, 2018; Nurius et al., 2015; Bethell, Newacheck, Hawes,
& Halfon, 2014), and several neurodevelopmental processes link-
ing ACEs and impaired functioning have been identified
(McLaughlin et al., 2019). However, resilience is not accounted
for in the CDC ACE pyramid model, and our understanding of
the psychosocial mechanisms through which resilient functioning
may be conferred in the face of ACEs continues to evolve. The ben-
efit of employing a contextual theoretical approach to identify the
processes that shape the development of ACE-affected individuals
cannot be overstated, particularly regarding the potential utility of
such information for intervention efforts.

Transactional-Ecological Perspectives

Figure 1 is useful in understanding ACE processes to a point;
however, it fails to illustrate the transactions across levels of
the model, which are central to processes of resilience.
Transactional-ecological models (Cicchetti & Lynch, 1993) and
various dynamic transactional models broadly hypothesize that
processes occurring across levels of the ecobiodevelopmental sys-
tem interact to shape development (Belcher, Volkow, Moeller, &
Ferré, 2014; Cicchetti & Garmezy, 1993; Halfon, Larson, Lu,
Tullis, & Russ, 2014; Heim & Binder, 2012; Luthar, 2006;
Masten & Obradovié, 2006; Rutter, 1990; Shonkoff et al., 2012),
and there is also a critical need for research that examines these
interactions vis a vis the development of ACE-affected individuals.

Transactional-ecological models allow investigators to parse
the processes that underlie the outcomes associated with ACE
exposure (Davies, 1999; Guterman, 2000; Nurius, Green,
Logan-Greene, & Borja, 2015). Through this lens, ACEs can be
conceptualized as stressors that (a) are situated in the context of
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current and historic social conditions and environments (e.g.,
socioeconomic status; community characteristics); (b) reduce
adaptive capacities on many levels (likely simultaneously); (c)
increase the likelihood of encountering additional adverse experi-
ences and secondary stressors (as posited by cumulative effects
theories); and consequently, (d) increase the probability of malad-
aptation over time (Ben-Shlomo & Kuh, 2002; Dong et al., 2004;
Nurius et al.,, 2015).

Poverty and ACEs

The implications of the larger systemic forces mentioned in point
(a) above remain under-studied within the ACE literature, and a
more accurate Figure 1 might depict the two foundational layers
as a separate, overlapping pyramid, illustrating how context suf-
fuses all aspects of ACE experiences. This perspective, in addition
to research suggesting that deprivation relating to poverty can
have neurological effects that are similar to those found with
abuse and neglect (Dennison et al, 2019; Luby, Belden, &
Botteron, 2013) has led to a call for expansion of ACE measures
to include experiences of adversity that are more prevalent in pov-
erty (Finkelhor, Shattuck, Turner, & Hamby, 2013; Karatekin &
Hill, 2019; Wade et al., 2016).

Research has long indicated that there is a complex interplay
between poverty and adversity. Children living in poverty are
more likely to be exposed to some types of ACEs than are their
wealthier peers (Bradley & Corwyn, 2002; Cronholm et al,
2015; Evans, Vermeylen, Barash, Lefkowitz, & Hutt, 2009;
Halonen et al., 2014; Parker, Greer, & Zuckerman, 1988; Rabkin
& Struening, 1976; Shonkoff, Boyce, & McEwen, 2009). The
effects of ACEs can also be amplified in contexts of poverty
and, reciprocally, ACEs can amplify the effects of the neighbor-
hood disadvantage that often accompanies low-income status
(Lanier, Maguire-Jack, Lombardi, Frey, & Rose, 2018; Odgers &
Jaffee, 2013; Parker et al., 1988; Wang & Maguire-Jack, 2018;
Williams & Jackson, 2005). Bradley and Corwyn (2002) hypothe-
sized that both intrinsic factors (e.g., neurobiological alterations,
diminished self-efficacy) and extrinsic factors (e.g., limited access
to basic necessities, lower quality parenting due to diminished
resources) interact to amplify the effects of stress in contexts of
poverty. Extrinsic factors may act as additional ACEs and dimin-
ish children’s ability to combat intrinsic risk factors; however, this
framing is also heartening in that extrinsic risk factors in partic-
ular are often malleable and responsive to intervention (Morris,
Silk, Steinberg, Myers, & Robinson, 2007; Reynolds & Ou, 2011).

Notably, the large-scale ACE studies did not assess for experi-
ences that are more common in low-income or marginalized
communities, and they focused exclusively on in-home and
within-family experiences. This is limiting from a transactional-
ecological perspective, as poverty is a diffuse construct that per-
meates both psychosocial and environmental aspects of life.
Children, in high-poverty contexts or otherwise, do not exist
inside a vacuum of family life, and it is important to recognize
that adversity experienced in the community context can influ-
ence functioning commensurate with adversity experienced in
the home. As such, if researchers do not measure broader contex-
tual experiences, particularly those that are specific to an impov-
erished environment, they may be missing or masking the effects
of influential adverse experiences (Brooks-Gunn, Duncan,
Klebanov, & Sealand, 1993). An “Expanded ACE” framework
with community-level indicators and indicators of experiences
associated with socioeconomic status (e.g., community violence,
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foster care, Giovanelli et al., 2016; Finkelhor et al., 2013; difficulty
affording basic necessities, Koita et al., 2018) is necessary to illu-
minate potential consequences, mechanisms, and moderators of
ACEs for individuals in high-risk settings.

When poverty is used as an item-level measure of psychosocial
adversity in research design, it is often operationalized as family
income or occupational prestige (Danese et al., 2008; Finkelhor
et al., 2013). However, the nature of a child’s experience can
vary widely even between households or neighborhoods of the
same socioeconomic strata or social class (Berens et al., 2017;
Galster, 2012). More explicit hardships associated with lower soci-
oeconomic status (e.g., difficulty affording food, clothing, medical
care, or housing; low neighborhood safety; discrimination), as well
as the individual’s subjective awareness of family financial strug-
gles, more clearly operationalize stress on both the child and the
family unit. Measuring expanded ACEs as we have done herein
can both specify the effects of poverty-related adversity in a
more nuanced way and illuminate mechanisms of transmission
of ACE effects for diverse populations.

Mechanisms and Intervention

While research examining how neurobiological processes result-
ing from ACEs can shape brain development and behavior has
pointed to some factors that may confer resilience, this informa-
tion has only recently begun to be used to inform interventions
(e.g., McLaughlin et al., 2019), and thus far has relatively limited
utility for large-scale preventive efforts. As such, there remains a
particular need for studies that will identify mediators that could
feasibly be targeted via universal social and behavioral
interventions.

Early Childhood Education Programs

Early childhood education (ECE) programs are one potential ave-
nue for promoting healthy development among ACE-affected
individuals (Copeland-Linder, Lambert, Chen, & Ialongo, 2011;
Reynolds, Tample, Ou, Arteaga, & White, 2011; Sciaraffa,
Zeanah, & Zeanah, 2018; Shonkoff et al., 2009). Early childhood
education programs provide an array of intervention services
from preschool through third grade, including educational inter-
ventions for children and services that are directed at enhancing
parent involvement and broader family well-being.

Longitudinal research has indicated that high-quality ECE pro-
grams yield significant financial returns to society by promoting
participants’ multidimensional well-being including higher rates
of educational attainment, economic productivity, and health
insurance coverage and reduced rates of incarceration, welfare
use, and mental illness (Belfield, Nores, Barnett, & Schweinhart,
2006; Reynolds, Temple, Ou, et al., 2011). Notably, program par-
ticipation typically yields the greatest returns on investment for
children with the most significant psychosocial risk at program
entry (Karoly & Bigelow, 2005; Schweinhart et al., 2005). For
example, research indicates that the Child-Parent Center (CPC)
ECE program exerts the strongest benefits for children at the
highest levels of sociodemographic risk (e.g., children in the
highest-poverty neighborhoods, those whose parents are high
school dropouts, and males; Giovanelli, 2018; Reynolds et al.,
2007; Reynolds, Temple, Ou, et al,, 2011).

A growing body of research has also indicated that ECE pro-
grams can attenuate the short- and long-term repercussions of
life stress and adversity (Giovanelli, 2018; Karoly, Kilburn, &

https://doi.org/10.1017/5095457941900138X Published online by Cambridge University Press

1421

Cannon, 2006; Reynolds, Tample, Ou, et al., 2011; Schweinhart
et al, 2005; Temple & Reynolds, 2007), although relatively little
research has examined the mechanisms through which such uni-
versal programs can build youth resilience to ACEs specifically
(Chandler et al., 2015; Larkin, Felitti, & Anda, 2013). Existing evi-
dence suggests that further such investigations are warranted, as
mechanisms similar to those that lead to improved outcomes in
underserved communities may be at play in the face of ACEs.
For example, some ECE programs have been linked to lower
rates of maltreatment as well as mitigation of the effects of
prior maltreatment (Temple & Reynolds, 2007; Karoly et al,
2006). Several potential mediators have been explored to explain
intervention effects on well-being, particularly in the domains
of family involvement and school quality (Matthews & Gallo,
2011; Reynolds & Ou, 2004; Singh-Manoux et al., 2004).

Longitudinal research on the CPC program has investigated
the explanatory power of five CPC-related factors on program
effects (The 5 Hypothesis Model; 5SHM): (a) Cognitive Advantage;
(b) Family Support; (c) School Support; (d) Motivational
Advantage; and (e) Social Adjustment (e.g, Reynolds, 2000;
Reynolds, Ou, Mondi, & Hayakawa, 2017; see Reynolds & Ou,
2011 for a more complete explication of the history and valida-
tion of this model in the present sample). The 5HM views cumu-
lative advantage theory through a developmental ecological lens,
hypothesizing that early educational enrichment can lead to
increased competencies at many levels of the child’s ecological
system (e.g., increased family support, school support, cognitive
abilities, motivation, and social adjustment). These competen-
cies are thought to accumulate and to positively affect well-being
across domains. Findings have suggested that cognitive advan-
tage, school support, and family support make the greatest con-
tributions to educational attainment, with some sex differences
(Reynolds & Ou, 2010; Reynolds et al., 2017). Other develop-
mental studies have also linked these factors to a wide range
of developmental outcomes, and scholars suggest that early
childhood programs that provide cognitive, social, and linguistic
enrichment can enhance developmental trajectories (Conger &
Donnellan, 2007; Hackman et al, 2015; McLaughlin et al,
2017). Given that the 5HM is based in an enrichment and adver-
sity perspective, and in light of longstanding convergent research
pointing to resilience to adversity specifically via social and cog-
nitive capacities, family support, and external (e.g., school and
community) support (Garmezy, 1985; Luby et al., 2013;
Morris et al., 2007), we hypothesized that variables that have
been shown to explain how CPC influences well-being by pro-
viding enrichment and reducing adversity may also explain
how ACEs transmit effects over time (see Figure 2 for an illustra-
tion of the pathways through which ACEs are hypothesized to
influence well-being in adulthood within this framework).
Until now, the robustness of these mediational patterns in this
sample has only been assessed by CPC attendance, not by levels
of ACE exposure. Generalizing this model may both shed further
light on the developmental origins of multidimensional well-
being and illuminate the psychosocial processes of ACE expo-
sure and adaptation.

The Present Study

The present study seeks to address gaps in knowledge on the
mechanisms of risk and resilience in ACE-affected individuals,
with a particular focus on mechanisms that have direct relevance
to prevention and intervention efforts. The research questions will
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Covariates (on all paths)
Preschool Participation
Family Risk Status
Race/Ethnicity
Sex

Developed Ability

-ITBS reading achievement CA
atages9and 14

-Retention by age 15

School Support
-School mobility ages 10-14
-Magnet school attendance

ages 10-14
cA 55 cA SA ss
Well-Being in Emerging
Well-Being in Late Adulthood
Social Adjustment MO“:’W‘?"CE -High school graduation by
-Rating of classroom <A _ -Juvenile arrest age 25
Adverse SA behavior from ages 7-9 -High scheol graduation -Juvenile arrest
Childhood -Rating of noncognitive skills by age 25 -Felony charge by age 24
Experiences from ages 10-11 -Smoking at age 22-24
Occupational Prestige at
age 22-24
Fs Motivational Advantage MA
-Student expectations of
Family Support educational attainment at
Parent expectations of age 10
educational attainment -School commitment ages
from ages 8-10 FS 11-12
Parent involvement in
school from ages 7-9

Figure 2. Conceptual framework of mediation model. ITBS, lowa Test of Basic Skills. MA, motivational advantage hypothesis. CA, cognitive advantage hypothesis.
SA, social adjustment hypothesis. FS, family support hypothesis. SS, school support hypothesis.

be examined in a sample of low-income adults who have been
studied since early childhood. We posited three hypotheses: (a)
cumulative ACEs from birth to 18 years will predict adverse out-
comes in the domains of educational attainment, occupational
prestige, criminal justice system involvement, and smoking in
early adulthood. As the brain is uniquely sensitive to experience
in early childhood (Gunnar & Quevedo, 2007), we also hypothe-
sized that ACEs from birth to age five years will be uniquely influ-
ential on early adult outcomes; (b) associations between ACEs
and outcomes will be strongest for males and for participants in
the highest poverty neighborhoods; and (c) the 5HM mediators
will partially to substantially explain the direct associations
between ACEs and outcomes.

Method
Sample and Design

Data was drawn from the Chicago Longitudinal Study (CLS),
which has prospectively tracked a cohort of 1,539 individuals
since they attended kindergarten in low-income Chicago neigh-
borhoods in 1985. The original CLS sample was evenly split by
sex and representative of participants’ neighborhood demograph-
ics (92.9% African American and 7.1% Hispanic).

Data have been collected from early childhood through adult-
hood via participant, parent, and teacher surveys as well as
through school and government records. The original and present
study samples were comparable on key demographic
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characteristics, although there was a slightly higher proportion
of females in the current sample than in the original sample
(see Table 1), and sex was included as a covariate for the full sam-
ple analyses. Of the original sample, 74.2% of participants (n =
1,142) completed a follow-up survey at age 22-24, and 71.8%
(n=1,107) completed a follow-up survey at age 35-37.

Participants reported on age 0-18 ACEs during both follow-up
surveys. The present study solely used ACE data from the age 22-
24 survey for most participants (n=1,010). This decision was
intended to reduce elapsed time between ACE occurrences and
reporting. Age 35-37 data was only used for two subgroups of
participants (n=331): (a) participants who did not complete
the age 22-24 survey but who did complete the age 35-37 survey
and (b) participants who completed both surveys and provided
new information about ACEs during the age 35-37 survey.
Incorporating this information did not significantly alter the
results, and it yielded a total sample size of 1,341 for ACE analy-
ses, with an overall attrition rate of just 12.9%. The sample sizes
varied by outcome in the individual analyses (see Table 1); how-
ever, all members of the study sample had valid data for at least
one outcome measure.

MeasuresPredictors

ACEs
Information about ACEs was drawn from participant surveys as
well as court and county records. During the age 22-24 survey,
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Table 1. Descriptive statistics and prevalence, CLS sample
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% of Total Intervention vs. High risk vs. Low
Child/Family Characteristics n Sample Male, Female Comparison risk™
Demographic prevalence 1341 — 47.28, 52.72 65.40, 34.60 72.63, 27.37
Prolonged absence of a parent/divorce 585 43.62 48.74***, 39.04 43.22, 44.40 44.46, 41.42
Death of parent 144 10.75 10.11, 11.32 10.83, 10.58 11.29,9.29
Death of sibling 98 7.31 7.74, 6.93 7.08, 7.76 7.81, 5.99
Death of close friend 408 30.45 34.86**, 26.49 30.25, 30.82 31.35, 28.07
Family financial problems 383 28.69 31.75%, 25.96 28.15, 29.72 30.31%, 24.38
Frequent family conflict 330 24.61 25.87, 23.48 23.83, 26.08 25.15, 23.16
Parent substance abuse 421 31.44 30.96, 31.87 31.05, 32.18 33.81%, 25.14
Witness to a violent crime 291 21.73 32.54*** 12.04 21.66, 21.86 22.12, 20.71
Victim of a violent crime 127 9.50 12.84*** 6.52 8.56, 11.28 9.59, 9.26
Physical Abuse 4-18 (official records) 47 3.07 3.29, 2.86 2.53, 4.05 3.50, 1.92
Sexual Abuse 4-18 (official records) 24 1.57 0.53, 2.60** 1.32, 2.03 1.62, 1.44
Neglect 4-18 (official records) 125 8.16 7.49, 8.83 5.97, 12.15*** 9.16*, 5.52
Child Welfare (overall) 0-3 58 3.79 3.55, 4.03 3.14, 4.97 4.31, 2.40
Out of home placement 0-18 (official 114 8.08 8.14, 8.02 6.67, 10.66*** 8.83, 6.05
records)
Birth to Age 18 Composite ACE Score 1341
Zero 401 29.90 27.76, 31.82 30.56, 28.66 27.21***, 37.06
One 303 22.60 20.82, 24.19 22.81, 50.86 23.10, 21.25
Two 203 15.14 14.20, 15.98 15.96, 13.58 14.78, 16.08
Three 184 13.72 14.20, 13.30 13.68, 13.79 14.99%, 10.35
Four or more 250 18.64 23.03***, 14.71 16.99, 21.77* 19.92, 15.26
Birth-Age 5 Composite ACE Score 1341
Zero 905 67.49 67.35, 67.61 67.73, 67.03 65.30***, 73.30
One 245 18.27 16.88, 19.52 17.79, 19.18 20.02%, 13.62
Two or more 191 14.24 15.77, 12.87 14.48, 13.79 14.68, 13.08
Outcomes (coded “yes”) —
High school graduation 735 53.53 43.92, 62.38*** 55.99%, 48.96 50.91, 65.17
Occupational prestige 368 27.57 19.08, 35.62*** 30.20%*, 22.78 23.42, 38.94***
Smoking 400 35.34 48.45***, 24.35 34.05, 37.82 35.21, 36.65
Juvenile arrest 318 21.05 34.58***, 7.76 17.89, 26.87*** 22.86**, 16.14
Adult felony charge 296 21.59 39.07***, 4.32 19.37, 25.62** 22.48, 19.20

Note: "Participants were designated “high risk” if they had four or more of eight family and sociodemographic risk indicators prior to age 3. *p < .10, *p < .05, **p < .01, ***p < .001.

participants completed a checklist of ACEs that was comparable to
that of the original ACE Study checklist (e.g., Chapman et al,
2004), which also included additional adverse experiences that
are common among children living in urban poverty (e.g., Bell &
Jenkins, 1993; Conger, Ge, Elder, Lorenz, & Simons, 1994;
Finkelhor et al., 2013; Karatekin, Canan, & Hill, 2019).
Participants reported whether they had experienced each of nine
ACEs, and if so, their age bracket at the time (zero to five, six to
ten, ten to fifteen, or sixteen and older). The self-reported ACE cat-
egories were: (a) prolonged absence or divorce of parents, (b) death
of a parent, (c) death of a sibling, (d) death of a close friend, (e) fam-
ily financial problems, (f) frequent family conflict, (g) parental sub-
stance abuse, (h) witnessing a violent crime, and (i) being a victim
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of a violent crime. Due to the age categories provided, the self-
reported ACEs were only counted up to age fifteen. Five additional
ACEs were assessed by inspecting court and county records from
the Department of Child and Family Services, and these spanned
the period from birth through age eighteen: (a) child welfare
reports (abuse or neglect) from birth through age three; (b) physical
abuse; (c) sexual abuse; (d) neglect from age four to up to age eigh-
teen; and (e) foster care or out of home placement from birth to age
eighteen. Each of the fourteen ACEs was scored for presence (1) or
absence (0), and these scores were summed to yield a continuous
ACE score. Scores were then polychotomized, consistent with con-
ventions in the field, to indicate the number of ACEs experienced
during two different time periods: (a) zero, one, or >2 between
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birth and age five (“early ACEs”) and (b) zero, one, two, three, or
>4 between birth and age 18.

Outcomes

High school graduation

Information about high school graduation was drawn from school
records and supplemented with self-report. Participants who
graduated from high school by age 25 were coded as 1, all others
were coded as 0.

Juvenile arrest by age 18

Record searches were conducted at the Cook County Juvenile
Court and two other Midwest locations for formal petitions
regarding criminal charges by 18 for participants who resided
in Chicago at age ten or older. Searches were conducted blind
to intervention status, repeated twice for 5% random samples,
and cross-checked against computer records. Individuals arrested
as juveniles were coded as 1; all others were coded as 0.

Felony charge (ages 18-24 years)

Information about felony (e.g., battery, arson, sexual assault, pos-
session of narcotics) charges between 18 and 24 years were drawn
from federal prison, state, county, and circuit court records.

Smoking

Information about smoking behavior was drawn from self-reports
on the age 22-24 survey. Participants who reported that they were
currently smoking cigarettes daily were coded as 1, and all others
were coded as 0.

Occupational prestige

Participants reported information about their most recent jobs on
the age 22-24 survey. The skill level of the current and/or two
most recent jobs reported were coded according to the Barratt
Simplified Measure of Social Status (Barratt, 2006); 1 = low levels
of job skill or education classification; “5” = moderate levels of job
skill or postsecondary training; and “9” = high levels of job skill
requiring an advanced degree). Missing data were imputed using
education and income data. A dichotomized variable indicating
a semiskilled or higher level of occupational prestige (>4) was
used in present analyses.

Covariates

Information on covariates was primarily drawn from school
records.

Child-Parent Center (CPC) intervention

The CPC intervention is the second-oldest federally funded pre-
school program after Head Start, and the oldest extended early
intervention in the United States. The CPC intervention provides
comprehensive, center-based educational and family support ser-
vices to low-income children between preschool and third grade.
The CPC intervention is designed to enhance academic success,
well-being, and parent involvement (Reynolds, 2000).

Preschool intervention. Participants who attended the CPC pre-
school program for one or two years were coded as 1, and all oth-
ers were coded as 0.
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School-age intervention. Participants who attended the CPC pro-
gram between grades 1 and 3 only were coded as 1, and all others
were coded as 0.

Sex
Males were coded as 0, and females were coded as 1.

Race/ethnicity
African American participants were coded as 1, and Hispanic par-
ticipants were coded as 0.

Family risk index

Information about common sociodemographic risk factors was
drawn from parent and participant surveys, the Illinois
Department of Public Health, the Chicago Public School
Student Information System, and the Illinois Public Assistance
Research database. Eight risk factors were coded for presence (1)
or absence (0) by age three: (a) mother was under age 18 at the
participant’s birth, (b) mother did not complete high school, (c)
mother was unemployed or employed part-time, (d) participant
lived in a single-parent household, (e) participant lived in a
household of four or more children, (f) participant lived in a
school attendance area where > 60% of households were impover-
ished, (g) participant was eligible for Aid to Families with
Dependent Children (AFDC) based on family income, and (h)
participant was eligible for free lunch. A sociodemographic risk
index was constructed by summing participants’ scores for each
indicator. Approximately 10% of cases with missing data were
imputed with the expectation maximization (EM) algorithm in
LISREL (Schafer, 1997).

Mediators

Cognitive advantage hypothesis

Early childhood cognitive skill. Participants completed the Iowa
Test of Basic Skills (ITBS Level 5; Hieronymus, Lindquist, &
Hoover, 1982) in October of their kindergarten year. The ITBS
includes assessments of early vocabulary and mathematical
knowledge. The internal consistency reliability of the ITBS has
been reported at .94 (Hieronymus et al., 1982). Data was missing
for approximately 25% of the sample and was imputed using the
EM algorithm (Schafer, 1997). Composite standard scores were
analyzed in the present study.

Third grade reading achievement. Participants completed the
Iowa Test of Basic Skills battery (ITBS; Level 8 or 9; Hoover &
Hieronymous, 1990) in the spring of third grade. The reliability
of this scale exceeded 0.90. Data was missing for approximately
10% of cases. These scores were imputed using prior ITBS scores
or, if those scores were also missing, using the EM algorithm
(Schafer, 1997). The reading comprehension subtest was used in
the present study.

Retention between kindergarten and eighth grade. Information
about grade retention was drawn from school administrative
records. A dichotomized variable was created to indicate whether
participants had ever been retained between kindergarten and
eighth grade. A small number of cases were imputed using the
EM algorithm (Schafer, 1997).

Eighth grade reading achievement. Participants completed the
TIowa Test of Basic Skills battery (ITBS; Level 13 or 14; Hoover
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& Hieronymous, 1990) in April of eighth grade. The reliability of
this scale has been reported at .92. Approximately 10% of cases
had missing data and were imputed using prior ITBS scores or,
if those scores were also missing, with the EM algorithm
(Schafer, 1997). The present study analyzed the reading compre-
hension subtest.

Family support

Parent expectations in early elementary school. Parents completed
surveys when participants were in second and fourth grade. On
both surveys, they indicated how far they expected their children
would go in school on a 7-point scale ranging from 1 (8th grade)
to 7 (graduate degree). These responses were recoded into years of
education. Missing values (20% of the sample) were imputed with
14 years (high school completion). If data were available from the
fourth-grade survey, this was used; if not, data from the second-
grade survey was used. If data were not available from either
the survey, data from an 11th-grade parent survey was used.

Parent involvement in school (Grades 1-3). Information about
parent involvement in school activities in grades 1 through 3
was drawn from teacher reports. Each year, teachers rated parent
participation in school activities (e.g., parent communicates with
school regularly; parent picks up report cards) on a five-point
Likert scale, ranging from 1 (poor/not at all) to 5 (excellent/
much). The final measure was created by computing the mean
teacher ratings of parent involvement across grades 1-3.

School support

Magnet school attendance (Grades 4-8). Information about mag-
net school attendance was drawn from school records.
Participants who attended magnet schools, which had selective
enrollment policies, between grades 4 and 8 were coded as 1; all
others were coded as 0.

School mobility (Grades 4-8). This continuous variable, drawn
from school administrative records, indicates the number of
times participants changed schools from fourth through eighth
grade.

Motivational advantage

School commitment (Grades 5-6). Participants’ school commit-
ment was assessed via self-report in grades 5 and 6. Over the
two years, participants indicated how much they agreed with 32
items regarding their feelings about school (e.g., “I like school”)
and their attitudes and behaviors around school-related activities
(e.g., “I give up when schoolwork gets hard”) on four- to five-
point Likert scales. This variable is the mean of each participant’s
school commitment scores across both grades. Reliability for these
measures was good (a=.71 and .73, respectively).

Student expectations of college attendance. Participants’ expecta-
tions for their educational attainment were assessed via self-report
in fourth grade. Participants indicated how far they thought they
would go in school on a 4-point scale ranging from 1 (8th grade)
to 4 (college attendance). Data were dichotomized to indicate
whether participants expected to attend college. If the fourth-
grade report was not available, data were drawn from a nearly
identical item on a tenth-grade survey.
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Social adjustment

Socio-emotional adjustment in the classroom (Grades 1-3). Each
participant’s socioemotional adjustment in the classroom was
assessed in early elementary school. In first grade, teachers rated
participants on a 5-point Likert scale ranging from 1 ( poor/not
at all) to 5 (excellent/very much) on six items (e.g., “complies
with classroom rules,” “displays confidence in approaching learn-
ing tasks”). In second and third grades, teachers again rated par-
ticipants on the same 5-point Likert scale, with slightly different
questions measuring the same construct. Participant’s ratings
were averaged across grades. Approximately 5% of the sample
was missing data due to teacher nonresponse. These scores were
imputed using the EM algorithm (Schafer, 1997). The scales
from first to third grades demonstrated reliabilities of .92, .93,
and .91, respectively.

Task orientation. Each participant’s task orientation in sixth and
seventh grades was assessed using items from the Teacher-Child
Rating Scale (T-CRS; Hightower, 1986). Teachers rated how
much of a problem five behaviors were on a 5-point Likert
scale ranging from 1 (not a problem) to 5 (very serious problem)
in response to items such as “completes work,” “works well with-
out supervision”). Approximately one third of the cases were
missing data in both grades, and these scores were imputed
using the EM algorithm (Schafer, 1997).

Frustration tolerance. Each participant’s frustration tolerance in
grades 6 and 7 was assessed using items from the T-CRS
(Hightower, 1986). Teachers rated how well participants demon-
strated attributes of social and emotional maturity on a 5-point
Likert scale ranging from 1 (not at all) to 5 (very well) for five
items (e.g., “accepts things not going his/her way,” “accepts
imposed limits,” “copes well with failure”). The internal reliabili-
ties of the sixth- and seventh-grade subscales were .92 and .91,
respectively. For participants with data for both grades, these sub-
scales were averaged to create a single frustration tolerance score.
For participants with data for only one grade, that score was used.
As with task orientation, approximately one-third of cases were
missing data in both grades, and these scores were imputed
using the EM algorithm (Schafer, 1997).

Statistical Analyses

Analyses were conducted using STATA (Version 14.0, StataCorp,
College Station, Texas). Probit regressions with marginal effects
were run to determine relations between ACE counts and out-
come variables. Four dichotomous ACE frequency indicators
were included in the model (1, 2, 3, and >4), with zero ACEs
as the reference group. To examine the early childhood period,
relations between ACEs and outcomes were estimated separately
for ACEs experienced from birth through age 5. Given the shorter
time period, two dichotomous ACE frequency indicators were
used (1 and >2), with zero ACEs as the reference group. Sex,
race, CPC preschool and school-age participation, and risk
index were entered as covariates.

For moderation analyses, participants were run separately by
sex and by neighborhood income level. Mediators from the
5HM Model (Social Support, School Support, Motivation,
Family Support, and Cognitive Advantage) were entered into
the full and subsample models separately by category as well as
simultaneously to determine whether these factors explained
some of the adverse effects of ACEs on well-being in adulthood.
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Bivariate correlations among mediators were explored prior to
analyses to discern the degree of associations and to assess for col-
linearity (Table 6). The majority of the mediators were moderately
correlated, though it is known that significant p-values are more
likely in large data sets. No correlations were > .70, which is a
conventional cutoff for collinearity and classification as “highly
correlated” (Bith & Zofel, 2002; Vittinghoff, Glidden, Shiboski,
& McCulloch, 2012). Emerging adulthood variables, juvenile
arrest and high school graduation status, were then entered as
additional mediators to determine potential contributions of
later life experiences.

The difference-in-difference (percent reduction) approach was
used to assess mediation (MacKinnon, 2008). Given the scope of
the model and number of mediators, the alternative strategy of
goodness-of-fit via maximum likelihood estimation of alternative
structural models was not feasible. The percent reduction
approach is most recommended in confirmatory models with a
few key constructs (Joreskog & Sorbom, 2005). In this approach,
two sets of models are estimated. The first assesses whether a sig-
nificant main effect is detected between ACEs and the outcome. If
a main effect is identified, the second set of models assesses the
percentage of this main effect that is associated with (explained
by) the hypothesized mediator(s). The difference between the
coefficient in the main effects model and the mediator model is
summarized as the percentage of the main effect coefficient
explained by the mediators.

We estimated the percentage reduction in main effects sepa-
rately for each hypothesis and in combination to determine the
relative contribution of each hypothesized mediator to the main
effect of ACEs. Mediation can be absent, partial, or full. Partial
mediation is defined as a 20-40% reduction in the main effect
that typically does not lead to a change in the statistical signifi-
cance of the main effect (MacKinnon, 2008). Full mediation is
defined as a reduction in the main effect that results in a nonsig-
nificant difference in hypothesized effects after the mediator is
added to the model. In cases of full mediation, approximately
half to nearly all of the main effect is explained by the mediator
(s). Like all modeling approaches to mediation, mediation is a cor-
relational approach and causation should not be inferred. To the
extent that the model accounts for the main effect and contributes
unique variance to outcomes, the inference that the mediators are

important contributors to the hypothesized relations is
strengthened.
Results

As previously discussed, the first hypothesis was that cumulative
ACEs would predict adverse outcomes in adulthood. The second
hypothesis was that the effects of ACEs would differ by sex and
school neighborhood poverty level. The third hypothesis was
that the 5SHM mediators would explain the relationships between
ACEs and outcomes.

The relationships were examined in the full sample and in sub-
samples by sex and poverty level for each hypothesis. The results
will be presented as follows: (a) prevalence rates of ACEs occur-
ring between ages 0-18 and 0-5, respectively; (b) associations
and mediational pathways among ACEs, educational attainment,
and occupational prestige, including subgroup analyses and exam-
inations of age 0-18 and 0-5 ACEs; (c) associations and media-
tional pathways among ACEs and smoking, including subgroup
analyses and examinations of age 0-18 and 0-5 ACEs; and (d)
associations and mediational pathways among ACEs and criminal
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justice system involvement, including subgroup analyses and
examinations of age 0-18 and 0-5 ACEs. Due to the large volume
of results, the focus is on select findings in the highest ACE
groups (3- and >4-ACE). Full results are available in
Supplementary Tables 1-18. Additionally, select effects of the
School Support mediator alone are presented in Figure 6.

ACE Prevalence Rates

All ACEs (0-18 years)

The ACE prevalence rates for this sample are shown in Table 1. In
this sample, 70.1% of the participants (n = 940) reported experi-
encing at least one ACE by age 18; 22.60% of the sample reported
experiencing one ACE; 15.14% reported experiencing two ACEs;
13.72% reported experiencing three ACEs; and 18.64% of the
sample reported experiencing four or more ACEs. From birth
through age 5, 32.5% of the sample reported experiencing at
least one ACE. The most commonly experienced ACEs across
childhood and adolescence were prolonged absence of a parent
or divorce of parents (43.62% of the sample), followed by parent
substance abuse (31.44%), death of a close friend (30.45%), family
financial problems (28.69%), frequent family conflict (24.61%),
and witnessing a violent crime (21.73%).

Among the subgroups, participants with four or more demo-
graphic risk factors were more likely to endorse having experi-
enced at least one ACE, x*=12.34, p < .001; see Table 1, and
more likely to have a substantiated report of neglect, x* = 5.36,
p < .05. Overall, males were more likely to report the death of a
close friend, %> =11.05, p < .001, more likely to have witnessed
and to have been victims of violent crime, %> =82.49, p < .000;
x> = 15.49, p < .000, and more likely to report having experienced
four or more ACEs by age 18, x*=15.25, p < .001, whereas
females were more likely to have a documented history of sexual
abuse, x> =10.65, p < .001. The CPC intervention participants
were also less likely to have a report of neglect or to have been
in out-of-home placement (e.g., foster care) than comparison
group participants were, x> =17.87, p <.001; x> =6.90, p <.0L

Early ACEs (0-5 years)

Given the evidence for early childhood as a uniquely sensitive
period, ACE counts occurring only from birth to age 5 were
examined separately. As this is a shorter period, the participants
were placed in zero-, one-, or >2-ACE groups.

For early childhood ACEs, 18.27% of the sample reported hav-
ing experienced one early ACE and 14.24% reported having expe-
rienced two or more. There were no significant differences in
prevalence rates by sex, but the higher demographic risk group
was significantly more likely to have had at least one ACE, > =
7.77, p < .01. See Table 1 for further detail.

Associations among ACEs and Adult Outcomes

Educational attainment and occupational prestige

Associations with cumulative ACEs (0-18 years). Consistent with
the convention in ACE research and grounded in cumulative
effects theory, the present study examined ACEs cumulatively,
rather than individually. When analyses were conducted using
individual ACEs, many ACEs significantly predicted adult out-
comes, but associations between ACEs and outcomes were not
primarily driven by any one type of ACE.
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Full Sample Males Females
Outcome n Marginal effect n Marginal effect n Marginal effect
High School Graduation 1277 — 600 — 677 —
1 ACE 285 —.043 126 —.088 159 —-.015
2 ACE 193 —.044 83 —.141* 110 .027
3 ACE 181 —.097* 90 —.125* 91 —.079
>4 ACE 237 —.240%** 138 —.315*** 99 —.129*
Occupational Prestige 1246 — 591 — 655 —
1 ACE 279 .014 124 .013 155 .039
2 ACE 185 —.078* 80 —.064 105 —.085
3 ACE 176 —.043 89 —-.079 87 —.004
>4 ACE 236 —.060 140 —-.070 96 —.042
Smoking 1132 - 516 — 616 —
1 ACE 258 .012 108 .032 150 .000
2 ACE 169 .103* 70 .095 99 102
3 ACE 158 .124* 8 212** 80 .029
>4 ACE 210 .183*** 122 .206** 88 .144*
Felony Charge 1307 — 619 — 688 —
1 ACE 289 —.023 128 .000 161 —.037**
2 ACE 199 .017 87 .036 112 —.003
3 ACE 181 .025 90 —.014 91 .036
>4 ACE 245 .133%** 143 227 102 .031
Juvenile Arrest 1240 — 584 — 656 —
1 ACE 281 .027 125 .066 156 —-.004
2 ACE 187 .001 82 —.014 105 .009
3 ACE 174 .032 81 .012 93 .038
>4 ACE 236 .143*** 139 .154* 97 .130**

Note: Reference group =0 ACEs; *p < .10, *p < .05, **p < .01, ***p < .001.

Full sample (Table 2, Figure 3). Participants in the 3- and
>4-ACE groups were significantly less likely to obtain a high
school diploma by age 25. For occupational prestige, only the
2-ACE group was less likely to have a higher-skill job.

By sex (Table 2). Males in the 2-, 3-, and >4-ACE groups were
significantly less likely to graduate from high school than the ref-
erence group. For females, only an ACE score of >4 ACEs was
associated with reduced likelihood of high school graduation.

By school neighborhood poverty level (Table 3). For partici-
pants living in higher poverty areas, the 3- and >4-ACE groups
were significantly less likely to graduate from high school than
the reference group. For lower poverty participants, only partici-
pants in the >4-ACE group were less likely to graduate from
high school.

For higher poverty participants, there was an association
between the 3- and >4-ACE group and less-skilled jobs, whereas
for lower poverty participants, ACEs and occupational prestige
were not associated.
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Mediational pathways (Table 3, Supplementary Tables 1-5).
School support mediators reduced the effects of ACEs on high
school graduation for participants in the >4-ACE group across all
subgroups, with percent reductions ranging from 2.5% to 17.8%.
In the higher poverty group, School Support also reduced the asso-
ciation between >4 ACEs and occupational prestige by 15.4%.

All  5HM  mediators, plus late adolescent well-being
(Supplementary Tables 6-10). All 5SHM mediators, plus juvenile
arrest and high school graduation status, were entered into the
models to determine if these variables contributed to increased
explanation of ACE effects. Among the higher poverty group,
the seven mediators attenuated the association between ACEs
and occupational prestige by 21.7% for the 3-ACE group and
by nearly half (47.3%) for the >4-ACE group.

Associations with cumulative early ACEs (0-5 years)

Full sample (Table 4, Figure 3). For high school graduation,
the 1-ACE group was less likely to graduate from high school
than the reference group.
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By sex (Table 4). ACEs were associated with decreased chances
of graduating high school for males in the >2-ACE group and for
females in the 1-ACE group.

By school neighborhood poverty level (Table 5, Figure 4). For
higher poverty participants, the 1- and >2-ACE groups were sig-
nificantly less likely to graduate from high school, whereas educa-
tional attainment and early ACEs were unrelated in the lower

poverty group.

Mediational pathways (Supplementary Tables 12-14). In the
full sample, School Support accounted for 12.2% of the associa-
tion between ACEs and high school graduation for the 1-ACE
group. For males in the >2-ACE group, the Motivation mediator
reduced the association between ACEs and high school gradua-
tion by 15.3% (see Figure 5), whereas the School Support media-
tor reduced this association by 14.8% for females in the 1-ACE
group. Several different mediators attenuated the relation between
ACE:s and educational attainment in the higher poverty subgroup,
with Motivational Advantage, Family Support, and School
Support percent reductions ranging from 7.3-14.6%. There were
no direct effects of ACEs on outcomes when the lower poverty
subgroup was examined alone.

All 5HM mediators. There were no mediating effects on edu-
cation or occupational prestige when all 5SHM mediators and all
5HM mediators plus the two indicators of late-adolescent well-
being were entered into the model.

Smoking
Associations with cumulative ACEs (0-18 years)

Full sample (Table 2, Figure 3). The 2-, 3-, and >4-ACE
groups were significantly more likely to smoke.

By sex (Table 2). For males, participants in the 3- and >4-ACE
groups were significantly more likely to be smokers at age 24. For
females, only membership in the >4-ACE group was associated
with smoking in early adulthood.

By school neighborhood poverty level (Table 3). Higher poverty
participants in the 3- and >4-ACE groups were significantly more
likely to be smokers at age 24, whereas the smoking status of the
lower poverty participants was only significantly related to ACE
scores of >4.

Mediational pathways. The addition of mediators to the model
had small but significant effects on the association between ACEs
and smoking. School Support mediators attenuated the effects of
>4 ACEs and smoking by 8.7% in the full sample and 5.8% in males.

All 5HM mediators, plus late-adolescent well-being. Juvenile
arrest and high school graduation status were entered into the
models along with the 5HM mediators to determine whether
these variables contributed to increased explanation of ACE
effects. For the full sample, the addition of all seven mediators
to the model reduced the association between 2 and >4 ACEs
and smoking by 12.6% and 29.5%, respectively. In males, the
seven mediators accounted for 21.4% of the association between
>4 ACEs and smoking. In females, mediation effects from the
seven mediators were less pronounced, with a 17.4% percent
reduction in the association between >4 ACEs and the smoking
outcome. The strongest mediation effects were seen in the higher
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Table 3. Direct and mediation effects by school neighborhood poverty, ACEs 0-18
Higher poverty group Lower poverty group
MVZ::‘;E:S Seven Mediators Mvzi;ihaig:s Seven Mediators

Marginal % Marginal %
Outcome n Marginal effect effect reduction n Marginal effect effect reduction
High School 976 — — — 301 — — —
Graduation
1 ACE 218 —.061 = = 67 .039 = =
2 ACE 141 —.066 — — 52 .061 — —
3 ACE 141 —.129* = = 40 .019 = =
>4 ACE 172 —.248*** = = 65 -.177* = =
Occupational 948 — — — 298 — — —
Prestige
1 ACE 212 .007 —.008 — 67 .060 .044 —
2 ACE 135 —.052 —.058 — 50 -.114 —.116 —
3 ACE 136 —.092* —.072 21.7 40 .162 132 —
>4 ACE 170 —.091* —.048 47.3 66 .084 .104 —
Smoking 863 — — — 269 — — —
1 ACE 198 —.003 —.022 = 60 .076 123 =
2 ACE 123 .097 .068 — 46 132 .161 —
3 ACE 120 .140* 107 23.6 38 101 B =
>4 ACE 154 .175** .100 429 56 .215* .236* —
Felony Charge 999 - — - 308 - -
1 ACE 220 —.022 —.024 — 69 —-.034 —.043 —
2 ACE 146 .030 .016 — 53 —.031 —.003 —
3 ACE 141 .047 .026 — 40 —-.057 .020 —
>4 ACE 178 .126** .067 46.8 67 124 .080 —
Juvenile Arrest 945 — 295 — — —
1 ACE 212 .034 — — 69 .014 — —
2 ACE 137 .009 = = 50 —.014 = =
3 ACE 136 .040 — — 38 .013 — —
>4 ACE 171 131** = = 65 167 — —

Note: Reference group =0 ACEs; *p < .10, *p < .05, **p < .01, ***p < .001.

poverty group. In this group, the seven mediators attenuated the
association between 3 and >4 ACEs and smoking, with percent
reductions of 23.6% and 42.9%, respectively.

Supplementary Table 10 shows a comparison of select direct and
mediation effects in this study and Giovanelli et al., 2016, which
highlighted a preliminary investigation of the association between
ACEs and outcomes in this population. Results show that the
model in the present study accounted for more of the main effect
of the >4-ACE group for health compromising behavior/smoking
(29.5% vs. 0%). The main effect for the 3-ACE group is much
greater in the present study, which may explain why the mediators
did not account for as much of this effect.

Associations with cumulative early ACEs (0-5 years)
Full sample (Table 4, Figure 3). There were no significant asso-
ciations between ACEs and smoking.
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By sex (Table 4). Males in the 2-ACE group were significantly
more likely to be smokers at age 24, but early childhood ACEs
were significantly associated with smoking status only for females
in the 1-ACE group.

By school neighborhood poverty level (Table 5). Higher poverty
participants in both the 1- and >2-ACE groups were significantly
more likely to be smokers by age 24. ACE scores had no effect on
reported smoking habits in lower poverty participants.

Mediational pathways (full results in Supplementary Tables 12-
14). The Motivational Advantage mediator reduced the associa-
tion between the 1-ACE group and smoking in the full sample
by 13.7%. This same mediator attenuated the relation in the
>2-ACE group and smoking in males by 12% (see Figure 5).
For females, School Support mediated the effects of ACEs on
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Table 4. Direct effects for full sample and by sex, ACES 0-5

Alison Giovanelli et al.

Full sample Males Females
Outcome n Marginal effect n Marginal effect n Marginal effect
High School Graduation 1277 — 600 — 677 —

1 ACE 233 —.098* 104 —.087 129 —.108*
>2 ACE 180 —.068 95 —.124* 85 .005
Occupational Prestige 1246 — 591 — 655 —

1 ACE 232 —.048 104 —.038 128 —.050

>2 ACE 176 —-.013 95 —.067 81 .059

Smoking 1132 - 516 — 616 —

1 ACE 213 .095* 90 .084 123 .097*
>2 ACE 158 .082 83 .125* 75 .029

Felony Charge 1307 — 619 — 688 —

1 ACE 239 .020 106 .020 133 .013

>2 ACE 183 .102** 96 .116* 87 .082*
Juvenile Arrest 1240 — 584 — 656 —

1 ACE 229 .037 100 .041 129 .030

>2 ACE 177 .042 92 .032 85 .047

Note: Reference group =0 ACEs; *p < .10, *p < .05, **p < .01, ***p < .001.

Table 5. Select effects by school neighborhood poverty, ACEs 0-5

Higher Poverty Lower Poverty

Outcome n Marginal effect n Marginal effect
High School Graduation 976 — 301 —

1 ACE 171 —.123** 62 .005

>2 ACE 135 —.096* 45 .022
Smoking 863 — 269 —

1 ACE 156 .120** 57 .017

>2 ACE 116 115 42 —.030
Felony Charge 999 — 308 -

1 ACE 174 .026 65 —.008

>2 ACE 138 .129** 45 .017

Note: Reference group =0 ACEs; *p < .10, *p < .05, **p < .01, ***p < .001.

smoking in the 1-ACE group (16.5%). In the higher poverty sub-
group, the addition of each set of mediators led to small
percent-reductions between ACEs and smoking across groups.
For example, the Motivational Advantage mediator reduced the
association between ACEs and smoking by 8.3% in the 1-ACE
group and 10.4% in the >2-ACE group. There were no direct
effects of ACEs on outcomes when the lower poverty subgroup
was examined alone.

All 5HM mediators, plus late adolescent well-being. When the
5HM mediators were entered into the early childhood model
along with juvenile arrest and high school graduation, the seven
mediators reduced the associations between ACEs and smoking
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by 13.4% for females in the 1-ACE group. For higher poverty par-
ticipants, the association between smoking and ACES was
reduced by 19.2% for the 1-ACE group and 52% for the
>2-ACE group.

Criminal justice system involvement
Associations with cumulative ACEs (0-18 years)

Full sample (Table 2, Figure 3). The >4-ACE group was signif-
icantly more likely to be arrested prior to age 18 and to be charged
with a felony by age 24.

By sex (Table 2). For both sexes, members of the >4-ACE
group were significantly more likely to be arrested before age
18. Males in the >4-ACE group were also more likely to be
charged with a felony by age 24, while females in the 1-ACE
group were, unexpectedly, significantly less likely to be
charged with a felony than the reference group with zero
ACEs. However, as just 4.22% of females in this sample
(with eight in the 0-ACE group versus one in the 1-ACE group)
had a felony charge, this result should be interpreted very
cautiously.

By school neighborhood poverty level (Table 3). Higher poverty
participants in the >4-ACE groups were significantly more likely
to have been arrested by age 18 and to have an adult felony
charge. For lower poverty participants, the >4-ACE group was
more likely to be arrested by age 18, and there was no association
between ACEs and felony charge.

Mediational pathways. School support mediators accounted
for 12% of the association between >4 ACEs and felony charge
in the full sample and 6.2% of this association in males. This
same group of mediators attenuated the association between >4
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Table 6. Bivariate correlations among mediators
1 2 3 4 5 6 7 8 9 10 11 12
Cognitive Advantage
1. Early Childhood Cognitive Skill
2. 3rd Grade Reading Achievement A7
3. 8th Grade Reading Achievement 42 .68
Family Support
4. Parent Expectations a7 .26 .29
5. Parent School Involvement .18 .36 .32 .18
School Support
6. Magnet School Attendance 24 22 .23 12 11
7. School Mobility —.16 -.18 —.21 -.10 -.17 -.20
Motivational Advantage
8. School Commitment 17 .30 .38 15 .23 .06 -.10
9. Student Expectations .06 .18 .19 12 .04 .06 —.02 11
Social Adjustment
10. Social-Emotional Composite .39 .62 .61 .25 40 12 -.17 40 15
11. Task Orientation .26 47 .51 .23 .28 12 —.24 .38 .10 .62
12. Frustration Tolerance .20 .32 .39 19 .19 a7 -.15 .38 .08 42 .66
Note: All correlations were significant at p < .05 or below.
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1 ACE 2 ACE 1 ACE 52 ACE 1ACE 52 ACE Figure 4. Associations between early childhood ACEs and

m Higher Poverty m Lower Poverty

ACEs and juvenile arrest by 12.6% in the full sample, 14.9% in
males, and 15% in the lower poverty subgroup.

All 5SHM mediators, plus late adolescent well-being. Adding all
5HM mediators into the model simultaneously evinced small to
medium effects on the juvenile arrest outcome (See Table 5 and
Supplementary Tables 6-9). The 5HM mediators partially medi-
ated the associations between >4 ACEs and juvenile arrest in the
full sample, the female sample, and the higher poverty sample
(14.7, 16.2, and 21.4%, respectively).
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outcomes by neighborhood poverty. Zero ACEs is reference
group.

Associations with cumulative early ACEs (0-5 years)

Full sample (Table 4, Figure 3). The >2-ACE group was sig-
nificantly more likely to have been charged with a felony by age
24,

By sex (Table 4). For both males and females, participants in
the >2-ACE group were significantly more likely to have a felony
charge in adulthood than the reference group with zero ACEs,
while ACEs were not associated with juvenile arrest.
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By school neighborhood poverty level (Table 5). For higher pov-
erty participants, the >2-ACE group was significantly more likely
to have a felony charge by age 24. ACEs were not associated with
criminal justice system involvement in the lower poverty
subgroup.

Mediational pathways (full results in Supplementary Tables 12—
14). In the full sample, School Support, Motivational Advantage,
and Family Support all partially mediated the association between
ACEs and felony charge in the >2-ACE group, with percent
reductions ranging from 3.9% to 6.9%. These same mediators
reduced the association between ACEs and felony charge in the
higher poverty group by 5.4, 9.3, and 4.7%, respectively. For
males in the >2-ACE group, the Motivation and Family
Support mediators reduced the association between ACEs and fel-
ony charge by 15.5% (see Figure 5) and 8.6%, respectively. For
females, mediation effects were present but smaller, with percent
reductions of 6.1% from both the School Support and Family
Support mediators. There were no direct effects of ACEs on out-
comes when the lower poverty subgroup was examined alone.

All  5HM  mediators, plus late-adolescent  well-being
(Supplementary Tables 14-17). When the 5HM mediators,
along with juvenile arrest and high school graduation, were
entered into the early childhood model simultaneously, the asso-
ciation between >2 ACEs and felony charge was reduced by 19.6%
in the full sample and 25.9% for males. For higher poverty partic-
ipants, the association between ACEs and felony charge was
reduced by 20.2% in the >2-ACE group.

Discussion

The present study examined whether elements of the CPC 5HM
model (Cognitive Advantage, Family Support, School support,
Motivational advantage, and Social Adjustment; Figure 2) and
other relevant factors mediated the relation between cumulative
ACEs and early adult outcomes. The results will be discussed
with respect to the study’s three guiding hypotheses.

Hypothesis 1

As predicted, participants with high ACE scores (defined as 3
or >4 from birth to 18 and >2 from birth to age 5) were signifi-
cantly more likely to experience multiple adverse outcomes, par-
ticularly in the education, health behavior, and crime domains by
emerging adulthood. This held true even when the focus was nar-
rowed to early childhood ACEs, although the strongest associa-
tions in this period were found in subgroups. Much attention
has been paid to the deleterious developmental effects of impov-
erished environments, and justifiably so; however, our results sug-
gest that discrete adverse experiences can significantly affect
well-being in adulthood above and beyond poverty. Reduction
of income inequality is an ethical imperative and an important
goal, but reducing the prevalence rate of preventable ACEs is a
key attainable objective in the shorter term.

Hypothesis 2

When ACEs were examined by sex, graded associations
between ACEs and outcomes (e.g., high school graduation; smok-
ing) emerged for males such that even just two or three ACEs
were associated with maladaptation. For females, when ACEs
were associated with outcomes, these associations were generally
seen for the >4-ACE group only. The pattern of sex differences
was less clear for early childhood ACEs. Expected associations
with high school graduation, smoking, and felony charge emerged
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for males, but for females, effects on these outcomes only emerged
for the 1-ACE group.

Among participants who lived in higher poverty neighbor-
hoods as children, 3 and >4 ACEs were consistently associated
with negative multidimensional outcomes. Meanwhile, among
participants who lived in relatively lower poverty neighborhoods
as children, ACEs were associated with fewer outcomes (high
school graduation, smoking, and juvenile arrest only) and the
threshold was higher (>4 ACEs). For early childhood ACEs, the
differences between the higher-poverty and lower-poverty groups
were pronounced. The ACEs that occurred early were associated
with criminal justice system involvement, high school graduation,
and smoking in the higher-poverty group but not the lower-
poverty group.

In the present study, while males were more likely to report
high (3 or >4) ACEs (37%), a substantial number of females
also reported high ACEs (28%). This is inconsistent with rates
in the Kaiser/CDC ACE study (17.7% of males and 25.5% of
females; Centers for Disease Control and Prevention, 2016),
but this is to be expected given the different ethnic and socio-
economic makeup of the populations as well as the additional
measurement of Expanded ACEs in the present study. Direct
effects from ACEs to outcomes were also weaker for females
in this sample. Meanwhile, participants who lived in relatively
lower poverty neighborhoods as children actually experienced
high levels of ACEs at around the same rate (34%) as partici-
pants from relatively higher poverty neighborhoods (32%).
The stronger associations between ACEs and outcomes for
males and participants from the higher poverty neighborhoods
raise the possibility that lower neighborhood poverty and
female sex may have rendered participants less susceptible to
the negative effects of ACEs.

While the results of Hypothesis 1 support the idea that ACEs
are associated with multidimensional outcomes beyond poverty,
the results of Hypothesis 2 also provide evidence suggesting that
the negative effects of ACEs may be amplified in the context of
neighborhood disadvantage. These findings contribute to a grow-
ing body of literature that indicates that living in poverty can
deplete cognitive, socioemotional, and physical resources that
may contribute to resiliency, thereby compounding the effects of
adversity (Cronholm et al, 2015; Williams & Jackson, 2005).
These results are especially important considering that in the pre-
sent study, the lower poverty participants were still living below the
poverty line, suggesting that even a minimal increase in neighbor-
hood socioeconomic standing could exert protective effects.

The results of the present study also suggest that the interplay
between ACEs and poverty is particularly deleterious for males.
These results are consistent with a growing research base indicat-
ing that ACE-affected males are at increased risk for addictive
behaviors and delinquency (e.g., Maas, Herrenkohl, & Sousa,
2008; El Mhamdi et al., 2017). Previous research has suggested
that males exhibit higher stress reactivity in the context of intra-
family adversity (e.g., family conflict, other household dysfunc-
tion) than females, and, as is evident in the present study, that
males are more likely to be witnesses and victims of violent
ACEs, which have been hypothesized to be associated with partic-
ularly severe developmental repercussions (e.g., Luthar, 2003;
Schwab-Stone et al.,, 1999). The interactions of the aforemen-
tioned factors may initiate negative biological, social, and aca-
demic cascades for males who have experienced ACEs, placing
them at increased risk for negative outcomes. Although a detailed
treatment is beyond the scope of this paper, it is important to
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acknowledge that African American males, in particular, are
affected by high levels of systematic discrimination and stress
which may interact with ACEs to increase risk for negative out-
comes (e.g., Ward & Mengesha, 2013, Watkins, 2012). Previous
research has found that the interactions among gender discrimi-
nation and racial discrimination exert particularly salient effects
on academic achievement in African American boys (e.g.,
Cogburn, Chavous, & Griffin, 2011). Overall, the results of this
study indicate that males who have experienced ACEs—especially
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those living in the highest poverty neighborhoods—may benefit
from additional social and academic support services.

Hypothesis 3

The present study’s third hypothesis was that 5SHM mediators
would explain more of the effects of ACEs for participants with
high levels of cumulative ACEs. The results partially supported
this hypothesis. Analyses of the effects of each separate set of
5HM mediators on the associations between ACEs from birth
to eighteen and outcomes generally revealed small to medium
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partial mediation effects in both the full sample and the subsam-
ples. In these cases, the School Support and Motivational
Advantage mediators (Figures 5 and 6) evinced the most consis-
tent effects. Additionally, when all 5SHM mediators were entered
into the model along with key adolescent experiences (high school
graduation and juvenile arrest), the associations were significantly
reduced. These effects were particularly noteworthy for the higher
poverty sample, where the seven mediators reduced associations
between ACEs and occupational prestige, smoking, and felony
charge by around 20-50% for high ACE groups. The latter
mediational pattern is particularly strong, given that analyses
investigated direct effects only, and statistical power was reduced
due to the reduction of sample sizes when analyzing participants
by ACE scores and further in the analysis for ACE score within
subgroups. In early childhood, several mediation effects emerged
for participants with high ACE scores across subgroups; however,
the results did not fit a clear pattern.

The 5HM mediators entered separately did not account for
relationships between ACEs and adult outcomes in the group
from lower poverty neighborhoods as consistently as they
accounted for outcomes among participants from higher poverty
neighborhoods. Furthermore, while the mediators did suggest
some effects for females, both direct and mediational effects
were weaker for females and patterns were less clear. This finding
builds on previous research indicating that the CPC program may
transmit the most benefits to males and participants who are
affected by high levels of sociodemographic risk (Reynolds,
Temple, Ou, et al., 2011; Reynolds, Temple, White, et al., 2011).
Diminished mediation effects could be attributed to the aforemen-
tioned diminished direct effects.

Strengths and Limitations

The present study exhibits several strengths, including use of data
on substantiated abuse and neglect, criminal justice system
involvement, and educational attainment from administrative
records as well as the wide array of prospectively collected longi-
tudinal data from a variety of sources and the low attrition rate. It
also adds to the growing evidence base of larger-scale ACE studies
in a primarily African American, low-income sample, and is, to
our knowledge, one of the first investigating psychosocial mecha-
nisms of ACE effects in a large sample.

It is also important to acknowledge several limitations. First,
the survey relied on administrative records of abuse, neglect,
and out-of-home placement. While this is in some ways a strength
of this study, as it addresses concerns about the reliability of self-
report, it is also well documented that abuse and neglect are often
severely under-reported (Flaherty, 2008; Swahn, 2006) and we
must acknowledge that we are almost certainly missing abuse
and neglect cases in this sample. Second, we did not have admin-
istrative data on psychological abuse or emotional neglect; as
such, we did not measure these ACEs. All other ACEs were self-
reported, which presents methodological challenges as well.
Research has indicated that false-positive ACE memories are
rare (Hardt & Rutter, 2004), but it is possible that adult partici-
pants may not have recalled, or may have been reluctant to
disclose, certain ACEs. Third and relatedly, while this is in
many ways a prospective longitudinal study, all self-reported
ACEs were primarily reported retrospectively at age 22-24.
Retrospective reporting bias is possible; however, by relying on
data from the age 22-24 survey rather than more recent surveys,
we sought to minimize the elapsed time between the occurrence

https://doi.org/10.1017/5095457941900138X Published online by Cambridge University Press

Alison Giovanelli et al.

of ACEs and participants’ reports. Consistency analyses indicated
that most participants were acceptably consistent across reporting
periods. Fourth, the present study’s ACE measure, which was sim-
ilar to ones used in previous ACE studies, did not comprehen-
sively assess all ACEs relevant to a sample in urban poverty. As
such, we may have underestimated the true prevalence of ACEs
in the sample. Fifth, this study was conducted with a predomi-
nately African American, urban sample, potentially limiting the
generalizability of our results. Additional work is needed to exam-
ine whether elements of the 5HM model mediate the relations
between ACEs and adult outcomes for individuals from different
races and ethnicities, geographic locations, and generational
cohorts. Finally, given that the modeling approach to mediation
is correlational, causation should not be inferred and further
research is needed.

Implications for Policy and Practice

The results of the present study have important implications for
policymakers and practitioners. Primarily, these results comple-
ment and expand previous findings indicating that ACEs are asso-
ciated with increased risk of negative outcomes in emerging
adulthood across multiple domains of functioning (Giovanelli
et al, 2016). Moreover, acknowledgement of the reverberation
of these effects beyond physical health problems to broader well-
being plays an important role in identifying effective, scalable
prevention and intervention efforts. There is a critical need for
primary prevention initiatives directed at reducing the incidence
of ACEs and identifying ACE-affected youth. Such initiatives
will ideally include individuals from multiple levels of children’s
social ecologies. For example, previous research has demonstrated
that it is feasible to conduct ACE screenings in clinical and school
settings and to conduct follow up trauma-symptom screenings
with ACE-affected youth (e.g., Bethell et al, 2017; Giowa,
Olson, & Johnson, 2006; Gonzalez, Monzon, Solis, Jaycox, &
Langley, 2016).

Previous work has also demonstrated the value of assessing
parental mental health and family well-being at prenatal and post-
natal medical appointments, to identify families facing adversity
or at risk of ACEs (e.g., Marcus, Flynn, Blow, & Barry, 2004;
Olson, Dietrich, Prazar, & Hurley, 2006). Beyond child self-report
and parental report, trauma-informed training has been shown to
increase other caregivers’ and educators’ abilities to identify and
support ACE-affected children and families (e.g., Ko et al,
2008; Layne et al., 2011).

The present study also highlighted the salient influence of early-
life ACEs (birth through age 5) on life-course outcomes, particu-
larly for males and individuals who lived in the highest-poverty
neighborhoods as children. Notably, previous research has shown
that the same populations benefit most from participation in high-
quality ECE programs (Karoly & Bigelow, 2005; Schweinhart et al.,
2005; Reynolds et al., 2007; Reynolds, Temple, Ou, et al., 2011;
Reynolds, Temple, White, et al., 2011). Therefore early childhood
education programs may play an important role in promoting
healthy development among young children who have experienced
ACE:s. This is an important implication given that ECE programs
like CPC have high potential to be implemented at scale, and
they have been demonstrated to return more than seven dollars
to society per dollar invested (Reynolds, Temple, White, et al.,
2011). The present study’s findings suggest that within the context
of programs like CPC, it would be beneficial to provide additional
support services (e.g., skills-based socioemotional programming,
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special education services, or parenting support interventions) to
males, children from the highest poverty neighborhoods, and chil-
dren with identified ACEs.

Finally, the results of the present study suggest that some of the
same elements that have explained the long-term effects of ECE
programs such as CPC (e.g., the 5SHM mediators) may help to
explain the long-term effects of ACEs. Notably, in the present
study, variables related to motivation and school support in mid-
dle childhood to early adolescence exerted significant influences
on long-term outcomes. This finding suggests that interventions
that affect malleable psychosocial and contextual factors may
attenuate the effects of adversity, and it underscores the impor-
tance of providing a continuum of high-quality learning and
social support services not only in early childhood but also across
the school years.

Future Research Directions

Several future research directions are indicated. Replication work
needs to be conducted with large, diverse, prospectively studied
samples. The present study also indicated that elements of the
5HM model accounted for some of the long-term effects of
ACEs for males and participants from relatively higher poverty
neighborhoods but not for females or participants from relatively
lower poverty neighborhoods, despite the fact that the latter two
groups experienced four or more ACEs at comparable rates.
Further research is needed to replicate these findings and trace
the developmental pathways leading from ACEs to adult out-
comes for different groups. Research is also needed to explain
the differential effects of intervention programs like CPC and
the concomitant 5HM variables, including the effects of dosage,
with the ultimate goal of strengthening and tailoring programs.
Future ACE research would additionally be strengthened by
continuing to include measures of Expanded ACEs. Measures of
income level and occupation do not adequately capture the stress-
ors associated with poverty or individual differences within income
strata based on geographic region, race/ethnicity, neighborhood
characteristics, and other factors (Cronholm et al., 2015; Danese
et al., 2008; Finkelhor et al., 2013). Measurement of discrete
poverty-related adversities (e.g., lacking access to basic necessities,
low neighborhood safety, discrimination, length of time in poverty)
in addition to an individual’s subjective experience of family finan-
cial struggles could help to explain the heterogeneous outcomes of
individuals at the intersection of ACEs and poverty (Mersky,
Janczewski, & Topitzes, 2017). Additionally, it remains to be seen
whether these population-specific ACEs differ from traditionally
measured ACEs in terms of effects, mediators, and moderators.
Continued investigation and assessment of the relations between
ACEs and physiological indicators of biological processes and health
outcomes is crucial. In recent years, researchers have identified
numerous epigenetic mechanisms that link toxic stress to altered
physiological processes and poor health outcomes (e.g., Cicchetti,
Hetzel, Rogosch, Handley, & Toth, 2016; Shonkoff et al., 2012).
Moving forward, it will be beneficial for ACE researchers to routinely
incorporate physiological measures of allostatic load (e.g., DNA
methylation, hypothalamic-pituitary-adrenocortical axis function-
ing, telomere length) and health (e.g., lipid panels, glucose levels,
body composition) into their research to cross-validate and enrich
self-report information. While large-scale educational and socioe-
motional interventions currently hold the greatest promise for sup-
porting ACE-affected individuals, continued investigation of
biological processes in diverse samples may yield additional insights
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into prevention and intervention by helping to identify high-risk
individuals, strategically allocate resources, and provide further evi-
dence for the enduring effects of adversity (e.g., Beauchaine,
Neuhaus, Brenner, & Gatzke-Kopp, 2008; Bruce, McDermott,
Fisher, & Fox, 2009; Cicchetti & Gunnar, 2008; Gunnar, Fisher, &
The Early Experience Stress and Prevention Science Network, 2006).

Finally, measurement and methodological approaches in ACE
research must advance. More confirmatory statistical approaches
such as Structural Equation Modeling or LISREL would be valu-
able in the context of examining cumulative advantage and mech-
anisms in an ecological framework (e.g., Giovanelli, Hayakawa,
Englund, & Reynolds, 2018; Reynolds & Ou, 2016).
Importantly, the effects of ACEs may be influenced by the indi-
vidual’s subjective experience of the event or situation, and it
would be useful to investigate whether levels of concurrent or ret-
rospective distress mediate the relationship between ACEs and
outcomes.

Conclusion

Research that investigates ACE has evolved substantially since the
original Kaiser/CDC study of the mid-1990s. The current ACE
framework can be a useful, parsimonious, theoretically sound,
and accessible tool for investigating the effects of childhood events
on well-being in adulthood. The present study and previous work
with the CLS sample (e.g., Giovanelli et al., 2016) further gener-
alize ACE findings to a marginalized population, indicating that
adverse experiences can affect life outcomes beyond material
and environmental poverty. These and other studies have also
shown that ACE effects reverberate beyond mental and physical
disease, suggesting that ACE research should expand to investigate
other types of well-being. Having addressed the question of
whether ACEs affect well-being in this population, the present
study goes a step further by investigating how ACEs affect well-
being, with a focus on mechanisms at multiple levels of children’s
social ecologies. This investigation brings a much-needed devel-
opmental perspective to the ACE framework, highlighting how
ACE effects unfold over time. Mechanisms-focused ACE research
has great potential to inform prevention and intervention efforts
by identifying environmental processes that could be altered to
improve outcomes for ACE-affected children.
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