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Abstract
Researchers have documented the ways in which children’s parenting and home environments impact their social, emotional, and
cognitive skills. There is scientific consensus that certain adverse childhood experiences (ACEs), particularly in the absence of a
nurturing caregiver, decrease the likelihood that children will develop optimally. Many ACEs co-occur, thereby increasing the
number of adversities children experience. This study examined the interrelatedness of ACEs for 14-month-old children from the
Early Head Start Research and Evaluation Project (N = 2361). Using latent class analysis, three classes were identified: ACEs-
low (N = 1431, 60.6%), ACEs-parent maltreatment (N = 636, 26.9%), and ACEs-household dysfunction (N = 294, 12.5%). Class
membership was significantly associated with related parenting constructs. Children in families with greater household dysfunc-
tion (ACEs-household dysfunction) had parents with the highest levels of parenting stress and the lowest levels of self-efficacy,
but who were knowledgeable of infant development and were observed to be moderately supportive in play with their child.
Parents at risk for child maltreatment (ACEs-parent maltreatment) had moderate levels of stress and self-efficacy, but the least
knowledge of development and were observed to be the least supportiveness in play. Our study suggests that infants experience
constellations of ACEs, which are differentially associated with parenting characteristics and behaviors. Results lend credibility
to ACE screening in infancy and could be used to inform intervention efforts and the development of more efficient, sensitive
screening methods.
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There is scientific consensus that certain childhood experiences
decrease the likelihood that children will develop optimally
(Bethell et al. 2017; Shonkoff 2010). Developmental researchers
have documented the ways parenting and home environments
threaten the development of social, emotional, and cognitive
skills (Belsky 1984; Bradley and Corwyn 2002). A wealth of
research has examined the associations between child

maltreatment and environmental risks, such as parental depres-
sion and substance use, and child development and health
(Hildyard and Wolfe 2002; Springer et al. 2007). In addition,
cumulative risk studies postulate that risk from a single factor is
less powerful than a combination of risks and routinely find a
linear relationship between the number of risks and negative
developmental outcomes (Evans et al. 2013; Sandler 2001).

Adverse Childhood Experiences
and Cumulative Risk Indices

Psychologists have discussed the negative impact of exposure to
multiple risks in home and caregiving environments, but the link
between a specific array of stressful and potentially traumatic
childhood events associated with problems in health and well-
being in adulthood has garnered much public attention. The
Adverse Childhood Experiences (ACEs) study documented a
set of specific events in childhood linked to chronic diseases
and even early mortality in adulthood (Anda et al. 2006; Felitti
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et al. 1998). The ACEs study, like other studies of cumulative
risk, found strong and linear relationships between
developmental outcomes and the number of early childhood
risks. As the number of risks increased, the likelihood of less
optimal outcomes also increased. Anda et al. (2006) reported that
individuals with the highest number of ACEs experienced nearly
three times the number of comorbid outcomes compared with
those with no risk exposure.

The ACE Index includes ten indicators (Kaiser-ACEs; Anda
et al. 2006; CDC n.d.; Felitti 1993). Half of the indicators assess
child maltreatment, including physical, sexual, and emotional
abuse and physical and emotional neglect. The remaining five
indicators are characteristics of the parent or home environment.
These include livingwith a familymemberwith amental illness, a
substance use problem, a history of incarceration, living in a home
with domestic violence, or living in a homewith parents who have
separated or divorced. Using data from the Behavioral Risk Factor
Surveillance System (BRFSS), the Centers for Disease Control
reported 59% of adults in 10 US states have experienced exposure
to one or more ACEs (Centers for Disease Control and Prevention
2016). National Survey of Children’s Health data suggests 33.3%
of children aged birth to 17 in the USA have experienced at least
one family adversity (Health Resources and Services
Administration 2019).

While the findings for cumulative risk indices and the ACE
Index are robust, there are potential weaknesses in their de-
sign. One concern is that each of the risks examined in a
cumulative study is weighted equally. This has given rise for
concern in the study of outcomes, particularly as risks do not
often assume equal prevalence for predicting difficulties in
development. For example, ACEs include sexual abuse and
parental divorce/separation. Both are associated with less op-
timal outcomes, but the extant literature suggests that sexual
abuse is a more robust predictor of developmental outcomes.

Further, theoretical models of parenting and empirical studies
suggest that these childhood adversities are likely to co-occur
(Dong et al. 2004; Green et al. 2010; McLaughlin et al. 2012).
Researchers have examined childhood maltreatment as a multi-
dimensional construct, in part, to model the substantial co-
occurrence of childhood maltreatment experiences (Armour
et al. 2014; Berzenski and Yates 2011; Rivera et al. 2018;
Schilling et al. 2015). In retrospective studies of adults, there is
a relatively high co-occurrence of adverse experiences in child-
hood (Dong et al. 2003, 2004; Edwards et al. 2003; Ford et al.
2014). Indeed, studies report that experiencing one childhood
ACE increases the odds that the individual will also report other
adversities (Dong et al. 2004).

Studies of Interrelated Risks in Adult Samples

Researchers have employed different analytic strategies
for understanding the interrelatedness of ACEs. In adult

populations, there have been multiple studies of ACEs
using variable-centered analyses, such as factor analytic
techniques. These studies have been conducted primarily
using the Behavioral Risk Factor Surveillance System
(BRFSS). It is important to note, when comparing find-
ings across studies, that the BRFSS ACEs module ex-
cludes the measurement physical and emotional neglect,
ultimately assessing eight of the 10 Kaiser-ACEs
(Centers for Disease Control and Prevention 2016).
Two separate studies identified three factors: household
dysfunction, emotional/physical abuse, and sexual abuse
(Brown et al. 2013; Ford et al. 2014). Focusing solely
on low-income women, other researchers found two
overall factors: household dysfunction and abuse/
neglect (Mersky et al. 2017). Household dysfunction
and abuse/neglect factors have also been found using
data from the National Comorbidity Survey Replication
(NSCR); however, an additional factor of interpersonal
loss (e.g., parental death or separation) was also identi-
fied (Green et al. 2010).

There is a new, but growing literature that examines the
interrelatedness of adult-reported ACEs using person-
centered methods. In a study of college students who reported
on BRFSS-ACEs, latent class analysis (LCA) identified four
classes of individuals: low-risk, household dysfunction,
emotional/physical abuse, and a class with high levels of all
ACEs (Merians et al. 2019). The largest study using BRFSS-
ACEs data (N = 117,555) reported more combinations of ex-
posures including (1) low-risk; (2) sexual abuse; (3) emotional
abuse and household alcoholism; (4) emotional abuse, house-
hold alcoholism, and domestic violence; and (5) high levels of
all ACEs (Barboza 2018). Two studies have also explored
ACEs and additional indicators or community/environmental
violence. Both identified a low- and a high-risk ACEs class.
One of these studies identified two additional classes of
household dysfunction/community violence and emotional
ACEs (Shin et al. 2018), while the other identified community
indicators as a separate class (Rebbe et al. 2017).

Two studies have used data from the National
Epidemiologic Survey on Alcohol and Related Conditions
(NESARC) to examine the interrelatedness of ACEs.
NESARC-ACEs are similar to BRFSS-ACEs with the inclu-
sion of physical neglect and exclusion of parental divorce/
separation. A study of 34,653 adults resulted in classes char-
acterized by (1) low-risk, (2) caregiver substance use and ne-
glect, (3) emotional/physical abuse, (4) caregiver maladjust-
ment, and (5) severe cross-subtype maltreatment and caregiv-
er substance use (Roos et al. 2016). Findings from a large
sample of veterans (n = 36,309) identified similar groups of
low risk and maltreatment with household substance use, but
also identified severe maltreatment with moderate household
dysfunction and a class with high levels of all ACE indicators
(Ross et al. 2018).
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Studies of Interrelated Risks in Pediatric
Studies

In pediatric samples, examinations of the interrelatedness of
ACEs are limited. One study examined parent-reported
Kaiser-ACEs for youth under the age of 17 years (median
age 7) and, using exploratory factor analysis, reported three
factors: abuse, household dysfunction, and a mixed factor
(Scott et al. 2013). The majority of studies examining ACEs
in children have used person-centered analytic techniques. A
study of 92,017 adolescents in the Florida juvenile justice
system reported five clusters: (1) low-risk; (2) emotional
abuse, family violence, and household incarceration; (3) phys-
ical and sexual abuse, family violence, and incarceration; (4)
household dysfunction; and (5) higher ACEs (Wolff et al.
2018). Studies using data from the National Survey of
Children’s Health (NSCH) did not assess indicators of child
maltreatment, but included parental death, racial discrimina-
tion, witnessing neighborhood violence, and family economic
hardship. Using LCAwith the NSCH data, Lanier et al. (2018)
reported seven classes: low-risk with none or one ACE, do-
mestic violence/no mental illness, mental illness/poverty, sub-
stance abuse/incarceration, substance abuse/no incarceration,
moderate ACEs with one or two ACEs, and high ACEs with
three or more. Another study reported fewer classes including
(1) income hardship, (2) divorce, (3) mental health or sub-
stance abuse exposure, and (4) high ACEs overall (Lew and
Xian 2019). Finally, researchers reported differing numbers
and configurations of risk based on the child’s race/ethnicity
(Maguire-Jack et al. 2019). All classifications had a low- and a
high-ACEs group; however, the additional latent classes were
substantively different in content and number according to
race/ethnicity.

These studies provide minimal evidence of a convergence
of the co-occurrence of similar experiences. There are notable
differences between studies, which are likely attributable to
the variations in the measurement and definitions of the ACEs
examined as well as the heterogeneity within and between the
populations studied. All person-centered studies reported
groups of individuals with low-risk and most reported high-
risk exposures, but the co-occurrence of exposures to house-
hold dysfunctions and maltreatment varied across studies.

The Current Study

The primary goal of this study was to add to the existing
literature examining dimensions of adversity through an ex-
amination of the interrelatedness of prospectively measured
ACE exposures in early childhood. To achieve this goal, we
will use person-centered analytic techniques to identify clus-
ters of infants based on their ACE exposures and validate the
identified clusters using additional parenting measures. We

will examine the associations between ACE clusters and par-
enting stress, knowledge of infant development, and feelings
of self-efficacy, as well as observed parent-child interactions.
To our knowledge, we are the first study to examine the inter-
relatedness of ACEs using person-centered techniques with
prospectively measured ACEs in infancy. Establishing clus-
ters of risks for very young children provides the opportunity
to reduce the overall number of ACEs screened and to prior-
itize screening questions based on strength of association, and
could lead to tests of whether the clusters are differentially
linked later developmental outcomes.

Methods

Study Design

This study is a secondary analysis of data from the
Birth to Three Phase (1996–2001) of the Early Head
Start Research and Evaluation Project (EHSRE). The
EHSRE was a large-scale, random-assignment evalua-
tion of Early Head Start (EHS), which is a two-
generation intervention developed to support optimal
child development. The evaluation was conducted in
17 sites, which were selected to be representative of
all programs funded with regard to setting (urban and
rural) and intervention delivery (home-based, center-
based, and combination). Direct child assessments and
observations of the parent-child relationships and the
home environment, as well as interviews with parents
about child and family functioning, were conducted at
three different points in the children’s development: 14,
24, and 36 months of age. More detailed information
regarding EHSRE has been described in earlier reports
and publications (Love et al. 2002, 2005). EHS serves
low-income pregnant women and families with children
birth to age three. The EHSREP enrolled families who
met the eligibility requirements (e.g., income at federal
poverty) with random assignment to program (51%) or
comparison (49%) groups. Randomization yielded
equivalent groups. Families provided informed consent
and the study was approved by the Institutional Review
Boards of the participating universities.

Data for this study comes from assessments completed
when the child was at or near 14 months of age. Data were
collected in families’ homes through structured interviews
with parents, and semi-structured parent-child play interac-
tions were videotaped and coded. Data collection staff dem-
onstrated at least 85% consistency or reliability adherence of
the EHSRE protocol. The independent EHSRE research team
that scored parent interaction tapes reached an 85% reliability
level (Fuligni et al. 2013; Love et al. 2002, 2005).
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Sample Description

As shown in Table 1, this study included any participant with
data at the 14-month assessment (N = 2361). The sample was
racially/ethnically diverse with 34.5% African-American,
22.9% Hispanic, 37.9%White, and 4.7% other. At enrollment
into the EHSRE, primary caregivers were 22.7 years of age
(SD = 6) and about half (45.7%) had not completed high
school. Retention was 78% (Love et al. 2002, 2005).

Measures

Adverse Childhood Experiences

As shown in Table 2, the EHS-ACE Index was computed to
match the Kaiser-ACE study constructs (i.e., physical and
emotional abuse/neglect, sexual abuse, household substance
abuse, incarcerated household member, domestic violence,
parental separation and divorce, and parental mental illness)
as closely as possible (McKelvey et al. 2017, 2018, 2019).
The EHS-ACE Index includes multiple single-item responses
to hypothetical discipline situations, a stressful life events
checklist, and several standardized instruments.

Child Maltreatment ACEs

Computations of child maltreatment ACEs included parent
responses to hypothetical discipline situations and multiple
standardized instruments, described as follows.

Discipline

Parents provided open-ended answers to how they would re-
spond to hypothetical discipline situations with the child, in-
cluding (1) the child keeps playing with breakable things and

(2) the child throws a temper tantrum in a public place.
Responses were classified into the types of discipline strate-
gies, which were coded as binary responses (0 = no, 1 = yes)
each strategy that was ever mentioned. Open-ended responses
that included shouting at the child, verbally punishing the
child, and shaking the child were coded as emotional abuse,
and slapping or psychically punishing the child was coded as
physical abuse. Parents were also asked the number of times
the child was spanked in the last week; responses of 7 or more
spankings in the last week were included as a physical abuse
indicator.

Home Observation for Measurement of the Environment

At 14 months, parenting behaviors were observed using the
Infant-Toddler version of the Home Observation for
Measurement of the Environment (HOME; Caldwell and
Bradley 1984). The EHSRE included HOME observations
of parental emotional and physical responsiveness to the child.
In the EHSRE study, internal consistency reliability was high
(0.76); however, individual items for the HOME were used in
the construction of the EHS-ACE score as seen in Table 2.

Three-Bag Task

Also used in computations of child maltreatment ACEs were
parent-child interaction behaviors during a semi-structured
play task, the Three-Bag Task, during which the dyad was
given three bags of toys and asked to play with the toys in
sequence. The Three-Bag Task was videotaped, and behaviors
were coded by child development researchers on a 7-point
scale (Fuligni et al. 2013; Fuligni and Brooks-Gunn 2013).
Detachment measures a lack of awareness, attention, and en-
gagement with child and negative regard measures the expres-
sion of discontent with, anger toward, disapproval of, and/or

Table 1 Child, parent, and family characteristics by adverse childhood experience group membership

Full sample
(N = 2361)

ACEs-low
(N = 1431)

ACEs-parent maltreatment
(N = 636)

ACEs-household dysfunction
(N = 294)

Parent age: years at child’s birth (M, SD) 22.7 (5.7) 22.6 (5.9) 21.6 (5.5) 23.3 (5.6)

Race/ethnicity**

Caucasian 37.9% 43.3% 29.4% 40.5%

African-American 34.5% 31.6% 52.4% 27.1%

Hispanic 22.9% 18.6% 15.3% 27.2%

Other 4.7% 6.5% 2.9% 5.4%

Education**

Less than high school 45.7% 45.6% 56.9% 40.8%

High school graduate or equivalent 28.8% 33.1% 26.1% 29.1%

Some college or degree 25.5% 21.4% 17.0% 30.1%

Child is male 51.2% 56.1% 50.2% 50.6%

**p < .001
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rejection of the child. The intercoder agreement was high
(94%; Love et al. 2005). To be included as an ACE indicator,
we included the most extreme condition (parents within the
top 10% for negative interactions).

Family Environment Scale

Also included in child maltreatment ACEs is family conflict,
assessed using one subscale from the Family Environment
Scale (FES; Moos and Moos 1994). The conflict subscale
measured the extent to which the open expression of anger,
aggression, and conflictual interactions are characteristic of
the family. In the EHSRE study, Cronbach’s alpha was com-
puted as 0.65 (1 year). The risk was defined as families scor-
ing in the highest 10% of the distribution.

Household Dysfunction ACEs

Family functioning ACEs were primarily measured using a
stressful life events checklist and parental depressive
symptoms.

Stressful Life Events

The stressful life events checklist included a list of 20 events
that had happened within the last year (US Department of
Health and Human Services 1998). Parents reported a binary
(yes/no) response to stressful life events, both positive (e.g.,
being married) and negative (e.g., having a relative or close
friend jailed).

Center for Epidemiological Studies Depression Scale-Short
Form

Parental mental illness was assessed using a measure of pa-
rental depression (the Center for Epidemiological Studies
Depression Scale-Short Form (CESD-SF) (Ross et al. 1983).
The scale includes 12 items that represent the number of days
in the past week the participant experienced symptoms includ-
ing poor appetite, restless sleep, loneliness, sadness, and lack
of energy (Ross et al. 1983). The internal consistency of
CESD-SF was high (α = 0.88; Love et al. 2005). For the

Table 2 Adverse childhood experiences at age 14 months (N = 2361) in the Early Head Start Research and Evaluation Project

Kaiser-ACEs Construct and Definitiona Scale/items %

1. Emotional abuse: Did a parent or other adult in the household often or
very often swear at you, insult you, put you down, or humiliate you?
or Act in a way that made you afraid that you might be physically
hurt?

HOME Inventoryb: Shouted at Child during Assessment; High Parent
Negative Regard in Three-Bag Taskc; Hypothetical Discipline (Shout
at, Punish verbally, Shake)

14.2

2. Physical Abuse: Did a parent or other adult in the household often or
very often push, grab, slap, or throw something at you? or Ever hit
you so hard that you had marks or were injured?

HOME Inventoryb: Slapped/Spanked Child during Assessment;
Hypothetical Discipline (Slap or physically punish); Child Spanked
Daily

12.6

3. Sexual Abuse: Did an adult or person at least 5 years older than you
ever touch or fondle you or have you touch their body in a sexual
way? or Attempt or actually have oral, anal, or vaginal intercourse
with you?

Child in Foster Care; Child Attacked 1.9

4. Emotional Neglect: Did you often or very often feel that no one in
your family loved you or thought you were important or special? or
Your family did not look out for each other, feel close to each other, or
support each other?

High Family Environment Scaled Family Conflict; High Parent
Detachment in Three-Bag Taskc

20.5

5. Physical Neglect: Did you often or very often feel that you did not
have enough to eat, had to wear dirty clothes, and had no one to
protect you? or Your parents were too drunk or high to take care of
you or take you to the doctor if you needed it?

HOME Inventoryb: Unsafe Play Environment and/or Did Not Keep
Child in Visual Range

38.5

6. Parental Separation: Were your parents ever separated or divorced? Current Relationship with Child's Father (Not in any Relationship,
Separated/Divorced, Deceased)

22.3

7. Domestic Violence: Was your mother/stepmother often or very often
pushed, grabbed, slapped, or had something thrown at her? or
Sometimes, often, or very often kicked, bitten, hit with a fist, or hit
with something hard? or Ever repeatedly hit over at least a few mi-
nutes or threatened with a gun or knife?

Stress Checklist: Mother Abused 12.1

8. Substance Abuse: Did you live with anyone who was a problem
drinker or alcoholic, or who used street drugs?

Stress Checklist: Lived with Addict 13.2

9. Household Mental Illness: Was a household member depressed or
mentally ill, or did a household member attempt suicide?

Center for Epidemiological Studies-Depression-Short Forme

(Score > 16)
16.3

10. Household Incarceration: Did a household member go to prison? Stress Checklist: Friend/Relative in Jail 32.9

a https://www.cdc.gov/violenceprevention/acestudy/about.html. b Bradley and Caldwell 1988. c Fuligni et al. 2013; Fuligni and Brooks-Gunn 2013.
dMoos and Moos 1994. e Ross et al. 1983
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CESD-SF, we used a cutoff score of 16 as an indicator of
depression.

Parenting Outcomes

Parenting Stress Index-Short Form

The Parenting Stress Index-Short Form (PSI-SF) used in the
EHSRE has been described in detail in other publications
(McKelvey et al. 2009; Whiteside-Mansell et al. 2007). The
PSI-SF has 36 items in three subscales: Parental distress,
parent-child dysfunctional interaction, and difficult child.
The EHSRE included two subscales: (1) parental distress
(PD), which quantifies the distress a parent experiences as a
function of individual personal characteristics in the parenting
role, and (2) parent-child dysfunctional interaction (PCDI),
which quantifies the parent’s perceptions that interactions with
the child are reinforcing to the parent (e.g., “child does not like
me”) and the child met his or her expectations, particularly as
related to other children (e.g., smiles less). Internal consisten-
cy reliability in the EHSRE was high (PD α = .81; PCDI
α = .73). Responses were summed so that higher scores indi-
cated more of the construct.

Self-efficacy

The Pearlin Mastery Scale (Pearlin and Schooler 1978) was
used to assess self-efficacy, which is a five-item scale that
measures perceptions of the extent to which the respondent
feels that he or she has control over their life. Respondents
answered items such as “I can do just about anything I really
set my mind to” on a four-point scale from 1 (strongly dis-
agree) to 4 (strongly agree). Responses were summed such
that higher scores indicated more perceived self-efficacy
(α = .69).

Knowledge of Infant Development

To measure parents’ knowledge of infant development, we
used items adapted for the EHSRE from the Knowledge of
Infant Development Inventory (MacPhee 1981). Parents re-
cord their response to nine questions about infant develop-
ment. Responses were on a five-point scale with values of
strongly agree (1) to strongly disagree (5). There was a correct
response for each item so it was possible to score each based
on how much the respondent agreed with the correct answer.
In the EHSRE, the Knowledge of Infant Development
Inventory (KIDI) was computed such that higher scores indi-
cated more knowledge of infant development. The resulting
scale had moderate internal consistency reliability (α = .71).

Maternal Supportiveness

Positive characteristics of parent-child interaction were also
coded during the Three-Bag Task. Maternal supportiveness
is a composite score of three highly correlated subscales: pa-
rental sensitivity (mother takes the child’s perspective, accu-
rately perceives the child’s cues, and responds appropriately),
cognitive stimulation (mother demonstrates teaching behav-
iors to increase the child’s abilities), and positive regard
(mother demonstrates love, respect, and admiration).
Reliability of the scale was high (α = .79; Fuligni et al.
2013; Fuligni and Brooks-Gunn 2013).

Approach to Analysis

Latent class analysis (LCA) was conducted to identify groups
with distinct patterns of co-occurring ACE indicators. LCA
models were estimated using Mplus 8.1 (Muthén and Muthén
2017). We used the Lo, Mendell, and Rubin likelihood ratio
test (LMR) and the Bayesian information criterion (BIC) to
identify the number of classes to retain. The LMR functions as
an approximate hypothesis test wherein the null hypothesis is
that no additional classes are needed (Lo et al. 2003). The BIC
allows one to compare the relative model fits for competing
models with smaller BIC values indicating superior model fit.
Use of the LMR and BIC to identify the number of groups in
LCA has been supported by previous work usingMonte Carlo
studies (Nylund et al. 2007). In addition, we considered the
substantive meaning of the classes and the sample size of the
classes. Based on the posterior probabilities provided by the
latent class measurement model, group memberships were
determined following the maximum-probability assignment
rule (Nagin 2005), where individuals were assigned to the
class for which they have the highest posterior probability of
membership (Goodman 2007). These groups were used to
interpret the meaning of groups based on ACE characteristics
and test demographic differences in group membership.

While the traditional 3-step approach adjusts for classifica-
tion error, statisticians have raised concerns over estimate at-
tenuation as that approach does not include other variables in
the classification process (Bolck et al. 2004). To account for
this, a BCH (Bolck et al. 2004) approach was used to test how
group membership was associated with key outcome parent-
ing variables. This approach adjusts for classification error
and reduced estimate attenuation by including all variables
of interests in each model. After identifying the number of
classes, we preserved BCH weights and used the weights as
training data in the mixture model to examine associations
between group membership and key parenting variables in
the general auxiliary model conditional on the latent class
groups using the BCH weights. All analyses included EHS
program assignment and location of services, primary caregiv-
er race, age, education, and child gender as covariates. The
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statistical significance of group differences on key parenting
variables allowed us to determine whether the patterns of ex-
posure are related to each of the parenting outcomes and
whether group membership is similarly predictive for all types
of outcomes.

Results

The LCA using the variables described in Table 2 resulted in a
3-class solution. The 3-class solution had the smallest BIC
value. The solution was supported by the statistically signifi-
cant LMR tests in that a particular number of classes produced
a significantly better fitting model than a model with one
fewer classes: 2 classes BIC = 19,819.83, LMR p < .001; 3
classes BIC = 19,779.97, LMR p < .001; 4 classes BIC =
19,835.83, LMR p = 0.184; and 5 classes BIC = 19,898.28
LMR p = 0.215.

Figure 1 shows the proportion of each of the three groups
having each of the ten ACEs. The first of the three groups
(ACEs-low, N = 1431, M = 0.84, SD = 0.77, 60.6%) shows
relatively low levels of ACE exposure with some elevation
on physical neglect (27%) and parent separation (17%). For
example, only 1% of this group exhibited emotional abuse
compared with 37% and 14% in the other groups. The second
ACE exposure group (ACEs-parent maltreatment, N = 636,
M = 2.91, SD = 1.06, 26.9%) has the highest levels of expo-
sure to emotional abuse (37%), physical abuse (23%), and
physical neglect (57%) compared with rates of 1%, 6%, and
27% respectively in the ACEs-low group and 14%, 15% and
42% respectively in the ACEs-household dysfunction group.
The third group (ACEs-household dysfunction, N = 294,M =
3.94, SD = 1.30, 12.5%) has the highest levels of exposure for

parent separation (36%), domestic violence (53%), substance
abuse (55%), mental illness (48%), and jailed family (68%)
compared with rates of 17%, 4%, 5%, 5%, and 18% respec-
tively in the ACEs-low group and 25%, 7%, 8%, 21%, and
42% respectively in ACEs-parent maltreatment group.

Table 1 includes the participant demographics by groups.
The groups were not significantly different on the proportion
assigned to the EHS treatment (χ2(2) = 3.31, p = .191) or the
gender of the target child (χ2(2) = 1.03, p = .599). The groups
were significantly different in level of maternal education
(χ2(4) = 57.66, p < .001) with the lowest educated mothers
being more likely in the ACEs-parent maltreatment group
and higher educated mothers being more likely in the ACEs-
household dysfunction group. The groups were also different
on race (χ2(6) = 133.42, p < .001) such that African-American
mothers were more likely to be in the ACEs-parent maltreat-
ment group, and Hispanic mothers were more likely to be in
the ACEs-low group relative to other groups. For maternal age
(F(2,2341) = 18.39, p < .001), the ACEs-low group had the
oldest mothers (23.3 years, SD = 5.6), and the ACEs-parent
maltreatment group were the youngest (21.6 years, SD = 5.5).
Each of these variables was entered as a covariate in subse-
quent analyses with group membership predicting parenting
outcomes.

As seen in Table 3, ACE group membership was sig-
nificantly associated with each of the parenting variables
examined. We followed up each of the significant differ-
ences with post hoc pairwise least significant difference
comparisons. Analysis of the PSI-SF resulted in signifi-
cant differences in parent-reported parental distress
(χ2(2) = 100.39, p < .001) and observed parent-child dys-
functional interaction (χ2 (2) = 56.20, p < .001). For both
measures, the ACEs-household dysfunction group had the
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highest levels of parenting stress, the ACEs-parent mal-
treatment group had the next highest, and the ACEs-low
group had the lowest level of parenting stress with all
pairs significantly different. For the Knowledge of Infant
Development Index (χ2(2) = 16.35, p < .001), the ACEs-
parent maltreatment group scored significantly lower than
the ACEs-low group (p = .001) while the ACEs-household
dysfunction group was not significantly different from
either of the other groups. For the Pearlin Mastery Scale
(χ2(2) = 144.31, p < .001), those in the ACEs-low group
showed the highest levels of self-efficacy, and individuals
in the ACEs-parent maltreatment group had the next
highest levels of self-efficacy, with the ACEs-household
dysfunction group having the lowest levels of self-effica-
cy. All pairwise comparisons were statistically significant.
For observed parent supportiveness (χ2(2) = 141.64,
p < .001) in semi-structured play, those in the ACEs-low
group were most supportive, those in the ACEs-household
dysfunction group had the next highest levels of support,
and those in the ACEs-parent maltreatment group showed
the lowest levels of supportiveness. All pairwise compar-
isons were statistically significant.

Discussion

Although our study was the first to examine the interrelated-
ness of adversities for infants, the findings were somewhat
consistent with findings reported using BRFSS-ACEs data
from adults (Brown et al. 2013; Ford et al. 2014; Merians
et al. 2019; Mersky et al. 2017) and older children in pediatric
visits with parent-reported Kaiser-ACEs (Scott et al. 2013).
Our analysis identified a pattern of infants exposed to relative-
ly low incidences of ACEs (low-ACEs). We also identified
two clusters of higher ACE exposures for children: an ACEs-

parent maltreatment cluster of children who experienced mod-
erate level of ACEs with multiple correlates of maltreatment
and an ACEs-household dysfunction cluster with the highest
ACE scores who experienced multiple forms of family and
household dysfunction.

The findings of this study demonstrate that co-occurring
clusters of adversities in childhood are associated with other
characteristics of the parenting environment. We found that
children in the ACEs-low group experienced the most positive
parenting environment; they lived with parents with the least
parenting stress, high knowledge of development, and the
greatest self-efficacy, and who were observed to be the most
supportive of their children in play. Our study also identified
important distinctions between the at-risk ACE groups and
parenting resources that would support child development.
Children in ACEs-household dysfunction families had parents
who reported the greatest parenting stress and the least amount
of self-efficacy, but who also reported an understanding of
infant development similar to the ACEs-low parents and were
observed to be moderately supportive in play. Children in
ACEs-parent maltreatment families had parents who reported
moderate levels of stress and self-efficacy, but who were the
least knowledgeable of child development and were observed
to be the least supportive in play.

Implications for Intervention

Studies of cumulative adversities have demonstrated the long-
term importance of the experiences of childhood both on the
quality of life of the individual and on the cost to society and
families. The literature clearly demonstrates that the accumu-
lation of adversities is a robust predictor of developmental
outcomes. In efforts to understand the mechanisms underlying
the developmental impacts of adversity and appropriately in-
tervene, explorations of adversities have shifted to examining

Table 3 Parenting at age
14 months by adverse childhood
experience class membership

ACE classes

Parenting variable ACEs-low ACEs-parent maltreatment ACEs-household
dysfunction

Parenting stress

Parental distress scale** 21.90a (1.39) 27.08b (1.17) 30.53c (1.63)

Parent-child dysfunctional interaction** 16.20a (0.87) 19.26b (0.74) 19.84b (1.07)

Parenting knowledge and confidence

Knowledge of infant development* 3.31a (0.06) 3.18b (0.05) 3.34a (0.07)

Pearlin Mastery total score* 17.75a (0.52) 15.52b (0.43) 13.93c (0.60)

Parent-child interaction

Parent supportiveness* 4.39a (0.20) 3.18b (0.16) 4.15c (0.21)

Estimated means (SEs) from BCH method with auxiliary variables in mixture models in columns. *p < 0.05;
**p < 0.001. Subscripts a, b, and c: means with different subscripts are significantly different (p < .05). All
analyses controlled for EHS program assignment and location of services, primary caregiver race, age, education,
and child gender
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whether there are similar constellations of experiences of chil-
dren. One theory for how risks differentially impact develop-
ment is through understanding distinct dimensions of adversi-
ty, namely, whether the risk is a threat of harm or harm (i.e.,
traumatic) versus a deprivation from the environment
(McLaughlin and Sheridan 2016).

The findings from our latent classes are supportive of in-
fants being exposed to risks within these distinctions, albeit
not exclusively. For example, infants in the ACEs-parent mal-
treatment group may be more likely to experience harm or
threat of harm, while impacts on infants in the ACEs-
household dysfunction group may be more likely through
deprivation. Moreover, examining additional parenting char-
acteristics beyond the ACEs demonstrated additional variabil-
ity for predicting possible child developmental outcomes. For
example, while the group of infants in the ACEs-household
dysfunction group has the highest level of ACE exposure
overall, they also have caregivers who remain moderately
supportive in interactions despite their lack of psychological
resources. In this case, these supportive interactions with their
caregiver may serve as a protective factor (Bethell et al. 2019).

When considering cumulative ACE impacts on the child, it
has been shown that social-emotional development is nega-
tively impacted by ACEs early in development and that those
impacts are relatively persistent even to reductions in expo-
sures later in development, at least within the infant-toddler
years (McKelvey et al. 2017). However, in the same study,
rebounds for cognitive and language development have been
demonstrated. Therefore, it appears important to target inter-
ventions for specific developmental outcomes and to provide
broader intervention to reduce cumulative risk of ACEs.

When considering interventions that support the parent and
family, parenting stress and self-efficacy are often targeted
levers for supporting child development in intervention pro-
grams (Bugental et al. 2002; McKelvey et al. 2015; Raikes
et al. 2014; Sanders and Woolley 2005). For example, it is
clearly established that parenting stress is associated with less
optimal parent-child interactions (Abidin 1992; Coyl et al.
2002; Dearing et al. 2006; McKelvey et al. 2002) and an
increased likelihood of child maltreatment and neglect
(Browne and Saqi 1988; Holden and Banez 1996; Holden
et al. 1989). Further, parents with a greater sense of self-
efficacy have been shown to have more optimal parenting
behavior and parent-child relationships (Sanders and
Woolley 2005) compared with those with lower self-efficacy,
who have been found to use overly harsh and coercive disci-
pline techniques (Bugental et al. 2002). As such, our findings
would suggest parents in households with greater ACEs-
household dysfunction report greater stress and feeling less
in control of their lives, but this did not translate into the
highest likelihood of demonstrating behaviors that are corre-
lates of child maltreatment, at least with their infant children.
Parents with greater ACEs-family dysfunction were observed

to be significantly more supportive in interaction with their
infants than parents in the ACEs-parent maltreatment group.
Negative zero-order associations between knowledge of child
development and parenting stress and behaviors have been
shown in the literature (Belcher et al. 2007). While findings
would need to be replicated, our person-centered analyses
demonstrate that stress, self-efficacy, and knowledge of devel-
opment may be differently associated with parent-child inter-
action based on other adversities in the family. The findings of
this study demonstrate that knowledge may be a salient lever
for change in that it may be serving a protective function for
parents with greater household stressors. Perhaps knowledge
of development could serve as a useful indicator for determin-
ing referral options. For example, families with lesser knowl-
edge may need to receive more intensive parenting interven-
tions in which direct support for optimal parent-child interac-
tions could be provided, while caregivers with greater stress
may benefit more from interventions that support their own
psychological health.

Implications for Screening and Identification

This study advances our understanding of the interrelatedness
of ACEs and represents the first study of children in infancy.
As outlined above, the negative effects of ACEs on physical
and psychological health are pervasive (Kerker et al. 2015;
McKelvey et al. 2016, 2017; Shonkoff et al. 2012). The
American Academy of Pediatrics recommends that pediatric
medical homes adopt a range of activities meant to reduce
children’s experiences and/or effects of adversities and toxic
stress, including screening (Garner et al. 2012). There are
barriers to screening children’s adversities in clinical settings,
though, some of which include (1) the time required to com-
plete the screen, (2) not knowing the most useful age to screen,
(3) having tools that are feasible and valid, and (4) having
resources in place when children are identified by the screen-
ing (Marie-Mitchell et al. 2019; McKelvey et al. 2016, 2017).

Together, these studies of the clusters of ACEs experienced
by children lend some support to a reduction in screening
items that could be used in practice. Work has been conducted
with retrospective self-reports by adults using the BRFSS-
ACEs to develop a short form (Wade et al. 2017). The authors
developed a two-item BRFSS-ACE screener, household alco-
hol, and child emotional abuse, which could be used to deter-
mine the need for additional screening. Screening children
prospectively is inherently more complicated than asking
adults about their childhoods. For one, ACEs are sensitive in
nature, especially when asking a parent to report about highly
stigmatized and potentially illegal (e.g., child maltreatment
and drug/alcohol addiction) behaviors (McKelvey et al.
2016). There are also decisions that must be made about
whether the questions are lifelong, historical experiences or
measure current risks to facilitate additional family supports
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(Marie-Mitchell et al. 2019; McKelvey et al. 2016). There is
recent evidence that prospective measures are more salient for
predicting health outcomes than retrospective measures
(Reuben et al. 2016), but there is still variability as to how
ACEs are assessed in childhood. The use of prospective mea-
surement also provides the opportunity for timely support of
the family to create positive change for the child, such as
providing referrals for parental depression or domestic vio-
lence (Marie-Mitchell et al. 2016, 2019; McKelvey et al.
2016). As the field coalesces around the measurement of
ACEs in pediatric populations, the development of a short
form such as what was conducted with the BRFSS-ACEs to
reduce the items used in clinical settings could support more
widespread implementation of screening. Indeed, the findings
from this study could be used to make the screenings shorter
and more sensitive, as parental incarceration and emotional
abuse appear to be potential constructs that most meaningfully
predict the need for additional questions.

Strengths and Limitations

There are several strengths highlighted in the current study. The
findings of our study add to the growing literature on ACEs in
several ways. It is the first to examine the interrelatedness of
ACEs using a large, national sample of the youngest population
(infants) and their families in both rural and urban settings.
Examining the cluster of risks on a narrow age range of children
allowed us to examine the co-occurrence of risks in early child-
hood compared with other studies that included a wide range of
ages and definition of experiences. Themeasure of ACEs used in
the current study was computed using prospective items, which
permit the development of additional tools to identify children
and families in need of additional supports. Further, to achieve
higher reliability for our findings, the identified groups were
validated with both parent self-reports and observed behavior
measures. Finally, the study employed a rigorous methodology,
using a person-centered approach to examine the interrelatedness
of risk and to explore the associations between identified ACE
groups and parenting beliefs and behaviors.

Alongside these strengths, there are also limitations to be
noted. The families in this study were eligible for EHSmaking
them at greater socio-economic risk than families from the
general population. Thus, the study should be replicated in a
more economically diverse sample. There were no differences
between group membership for children randomly assigned to
EHS and the comparison group. Our analyses controlled for
EHS intervention to adjust for possible program influences,
but future studies could explore whether there is change in
cluster membership as children age in both the EHS interven-
tion and comparison conditions.

While the indicators of ACEs used in the current study match
theKaiser-ACEs (Anda et al. 2006; CDCn.d.; Felitti et al. 1998),
it is important to note that the measure of ACEs in the current

study is qualitatively different from many of those used in the
existing literature. Rather than a historical report of ACEs, the
EHSRE-ACE tool uses prospective parent-report and observa-
tion methods of correlates of or proxies for the Kaiser-ACEs.
Therefore, the EHS-ACE index used in the current study did
not directly document child abuse and neglect of the children,
and our findings are not directly comparable with data from child
welfare samples. However, the computation of EHSRE-ACEs
used in the current study has been found associatedwith the same
outcomes as studies using other ACE measurements, including
those in child welfare samples. The similarity of our findings
with the existing literature provides additional evidence that
ACEs can be assessed using proxy variables that are associated
with, but do not directly ask about, abuse, neglect, or other illegal
or stigmatized behaviors. There is research evidence that sug-
gests prospective measures are more robust predictors of individ-
uals’ outcomes than retrospective reports (Reuben et al. 2016),
but it is important to be aware of this distinction when comparing
studies. Further, comparisons of our study to other studies in
pediatric populations should keep in mind potential confounds
between definitions (e.g., our sample would always have one
ACE, poverty, using the NSCH-ACE measure).

Conclusions

Interventions must focus on improving the life course of chil-
dren exposed to adversity. This will require novel approaches
to sensitive screening to identify families and children who
need additional supports, as well as novel approaches to inter-
vention. Our study suggests that children are likely to experi-
ence constellations of ACEs, which are differentially associ-
ated with other parenting characteristics. Our study also sup-
ports the usefulness of ACE measurement that occurs pro-
spectively using proxy variables that are associated with, but
do not directly ask about child maltreatment and other illegal,
stigmatized behaviors. Prospective, family-centered screen-
ings could be integrated into pediatric medical, early care
and education, and parent education settings (Marie-Mitchell
and O’Connor 2013; McKelvey et al. 2016) allowing for in-
tervention very early in life. With a greater understanding of
the co-occurrence of ACEs, additional work to develop effi-
cient and effective method screening is needed.
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