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Abstract

Two hundred ninety-four children from low-income families (58% White, 17% Latinx, 25%
Black; 54% girls; Mage = 4.49 years old at study entry) were recruited from Head Start
classrooms to participate in a randomized-controlled trial of the project REDI (Research-based,
Developmentally Informed) preschool intervention and then followed longitudinally for 10 years
through ninth grade. At study entry, parents reported on their children’s exposure to adverse
experiences (ACEs). Youth reported on their feelings of social-emotional distress and school
bonding after making the transition into middle school (seventh grade) and high school (ninth
grade). Multilevel latent profile analyses revealed three profiles of adolescent distress and school
bonding. Increased rates of ACEs in early childhood predicted membership in adolescent profiles
characterized by heightened social-emotional distress and reduced levels of school bonding. The
REDI intervention that focused on promoting early social-emotional and language skills in
preschool moderated the impact of early ACEs on adolescent adjustment and promoted youth
resilience, significantly buffering children from the negative impact of early ACEs on their levels
of social-emotional distress and school bonding.
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Impact and Implications Statement: This study illustrates the value of providing preschool
social-emotional learning interventions to socioeconomically-disadvantaged children who have
experienced multiple forms of adversity. Exposure to early trauma, family instability, and
compromised parenting increases risk for later emotional distress, insecure social relationships,
and school disengagement in adolescence. This study shows that children from low

income families who experienced high levels of early adversity were protected from these
negative adolescent outcomes when they received the REDI (Research-based, Developmentally
Informed) intervention: on average, these children showed similar levels of social-emotional
distress and school bonding as children who did not experience extreme early adversity. By
promoting early social-emotional interventions such as REDI, researchers and policy makers can

positively impact the lives of many children.



Promoting Resilience: A Preschool Intervention Enhances the Adolescent Adjustment of
Children Exposed to Early Adversity Intervention

Children growing up in poverty are especially likely to experience adversity during the
first five years of life, including parent-child separations, family violence, unstable housing, and
parental dysfunction that reduces early parenting support (Evans & Kim, 2013). This early
adversity may leave children vulnerable to feelings of distress and insecurity in later life,
particularly during high-stress events such as the transitions into middle and high school that
most students undergo in early adolescence. Interventions implemented in the preschool context
may foster later resilience to school stressors by helping children develop skills that support
successful adaptation and coping, including the capacity to regulate their emotions and form
supportive relationships with teachers and peers. This study evaluated associations between
exposure to adverse childhood experiences (ACES) in early childhood and later adolescent
adjustment. In addition, it evaluated the degree to which the REDI (Research-based,
Developmentally Informed) preschool intervention promoted resilience and buffered children
against the negative effects of ACEs on levels of social-emotional distress and school bonding
experienced in adolescence.
Family Adversity and Youth Development

Adverse childhood experiences (ACESs) are traumatic or otherwise stressful experiences
that expose children to inconsistent and unpredictable threat and/or harm and reduce access to
safe and secure sources of social and emotional support. Prior research has identified a broad set
of ACEs that negatively affect development, including exposure to abuse (physical, sexual, and
emotional) or neglect, domestic violence, parent-child separation, various forms of parental

dysfunction (psychopathology, antisocial activity, cognitive impairment, substance use), and



community violence (Anda et al., 2006; Felitti et al., 1998). Children who grow up in poverty are
disproportionately exposed to ACEs (Crouch, Probst, Radcliff, Bennett, & McKinney, 2019;
Evans & Kim, 2013). ACEs have been linked with a host of negative outcomes for children,
including poor health outcomes (Anda et al., 2006; Hughes et al., 2017), impaired social
functioning (McEwen & McEwen, 2017), increased emotional distress and poor mental health
(Patten et al., 2015; Petruccelli, Davis, & Berman, 2019), and school adjustment difficulties
(Hair, Hanson, Wolfe, & Pollak, 2015).

Conceptually, exposure to ACEs in early childhood may increase later vulnerability to
social-emotional distress and school adjustment difficulties by disrupting the development of the
physiological systems that regulate adaptive stress responding (Evans & Kim, 2013). Frequent
exposure to unpredictable, inconsistent, and threatening events along with reduced access to
sensitive and responsive caregiving may impede the development of the prefrontal cortex and
delay the development of the self-regulatory structures that help children manage their emotions
and control their attention and behavior (Blair & Raver, 2012). Exposure to ACEs in early
childhood may also affect later functioning via more indirect pathways, primarily by their impact
on parenting and parent-child relationships. For example, attachment theory posits that positive,
consistent bonds with caregivers in early childhood help children predict, make sense of, and
interact with their environment, especially in times of difficulty (Sroufe & Waters, 1977).
Children internalize representations of these early caregiving experiences as they develop, and
these internal working models affect the degree to which they experience feelings of inner
security and efficacy versus feelings of insecurity and distress when faced with stressors
(McCarthy & Maughan, 2010). Secure parent-child attachments may be impaired by ACEs,

particularly those that impede effective parenting, such as parent-child separation, parent



depression, substance use, or cognitive impairment (Cyr, Euser, Bakermans-Kranenburg, & Van
ljzendoorn, 2010; Steele et al., 2016). Children who experience high levels of ACEs in early
childhood may remain emotionally and behaviorally reactive to stress as they get older (e.g., Lee
& Hankin, 2009), creating an increased likelihood of social and emotional distress, reduced
engagement with school members and peers, and feelings of vulnerability. Feelings of distress
and disengagement may be amplified in early adolescence by developmental changes that
include disruptions in social support associated with changes in school contexts.
Transition to Adolescence

Adolescence is a developmental period characterized by transformations in key areas of
social-emotional functioning that, in the U.S. school system, typically co-occur with major
transitions in school context. Most American students move from smaller, self-contained
elementary classrooms to larger middle or junior high schools during preadolescence (11-12
years old). A similar shift takes place three years later for most students, as they transition from
middle schools to larger high schools. At each of these school transitions, students experience
increased expectations for autonomous functioning in social and academic domains, along with
decreases in the familiarity and predictability of relationships with peers and teachers (Simmons
& Blythe, 2017). Given the growth in size and importance of the peer group, young adolescents
often experience increased concerns about acceptance and fitting in (Aikins, Bierman, & Parker,
2005). The concurrent physical and emotional changes that accompany puberty may amplify
already-increased levels of stress (Simmons & Blythe, 2017).

The effects of early ACEs exposure may be particularly impactful and problematic during
this early adolescent period of school transitions because early adversity may increase stress

reactivity (Gunnar, Wewerka, Frenn, Long, & Griggs, 2009), predisposing youth to view the



world as unsafe and unpredictable and compromising their ability to adaptively handle stressors
(Breslau et al. 2014; McElroy & Hevey, 2014). School transitions may reduce the predictability
and consistency in their everyday life and decrease the availability of both peer and adult sources
of social-emotional support.

Childhood ACEs serve as a risk factor associated with adolescent social-emotional
distress and interpersonal problems, including mental health problems (Schalinski et al., 2016;
Sheffler, Stanley, & Sachs-Ericsson, 2020) and poor school engagement (Bellis et al., 2018;
Bethell, Newacheck, Hawes, & Halfon, 2014). Social-emotional distress in adolescence is
associated with concurrent and future anxiety and depression (Lee & Hankin, 2009) and with
elevated levels of risky adolescent behaviors, including substance use, sexual promiscuity, and
poor behavioral adjustment (Hessler & Katz, 2010).

Because they often predispose children to view relationships and environments as unsafe
or unpredictable, early ACEs can also affect children’s perceptions of and experiences in the
school setting. ACEs may especially undermine school bonding, reflecting a student’s sense of
connectedness to and belonging at school. Feeling insecure in their relationships with teachers
and peers can increase feelings of vulnerability at school, contributing to less positive attitudes
toward school and a diminished willingness to invest or engage in school-related activities
(Bethell et al., 2014). Low levels of school bonding in adolescence are associated with elevated
rates of truancy and school dropout (Maynard et al., 2017; Van Eck, Johnson, Bettencourt, &
Johnson, 2017), poor academic achievement (Dotterer & Lowe, 2011), and problems with
depression and substance use (Wang & Peck, 2013). The failure to establish strong school bonds
also deprives vulnerable youth of an important source of protective support demonstrated to

buffer them against the negative effects of ACEs later in life (e.g., Clements-Nolle &



Waddington, 2019; Forster, Gower, Borowsky, & McMorris, 2017). The current study sought to
examine the impact of early ACEs on children’s perceptions of their own social-emotional
distress and their experiences of school bonding in adolescence.

Previous research suggests that the social-emotional skills and attitudes and expectations
that children have prior to their middle school transition predict post-transition distress and
school adjustment (Aikins, Bierman, & Parker, 2005; Kingery, Erdley, & Marshall, 2011). It is
possible that early intervention focused on strengthening social-emotional skills and social
relationships might buffer children during stressful school transitions and be of particular benefit
to children who are vulnerable to feelings of distress associated with early ACEs exposure (Von
Cheong, Sinnott, Dahly, & Kearney, 2017).

Promoting Resilience with Preschool Intervention

Intervening during early childhood to address the effects of ACEs may be strategic, with
the potential to prevent or reduce the negative impact on the neurodevelopment of self-regulatory
processes during the preschool years (Blair & Raver, 2012). Early interventions that improve
socialization supports and that promote the social-emotional and self-regulatory skills that foster
adaptive stress coping may be key strategies to help address the needs of children growing up in
risky environments (Blaustein & Kinniburgh, 2018). Fostering preschool language skills,
particularly the capacity to label and talk about feelings as well as the ability to use language
effectively to initiate and maintain supportive interpersonal relationships may also enhance self-
regulation skills and build social supports (Ramsook, Welsh, & Bierman, 2020). Resilience in
human development refers to good outcomes and positive adaptation in spite of threats to
adaptation or development within a context of adversity (Luthar, Cicchetti, & Becker, 2000;

Masten, 2016). Since ACEs may be particularly damaging to children’s internal working models



and emotion regulation, it follows that promoting emotion skills (e.g., emotion knowledge,
emotional reasoning) along with social and self-regulation skills in early childhood may boost
resilience for children exposed to early ACEs. Such early intervention might buffer the negative
impact of ACEs later in life by helping children understand and cope with their emotions and
manage relationships more adaptively, thus reducing the impact of negatively-skewed internal
working models. Supporting this early intervention approach, a growing research base
documents the efficacy of social-emotional learning (SEL) programs for promoting the social-
emotional adjustment of preschool children growing up in poverty (see reviews by Bierman &
Motamedi, 2015 and McClelland, Tominey, Schmitt, & Duncan, 2017).

Children in the present study were participants in the randomized-controlled efficacy trial
of the REDI intervention which used an evidence-based preschool SEL program as its
foundation. This SEL program, Preschool PATHS (Promoting Alternative THinking Strategies;
Domitrovich, Cortes, & Greenberg, 2007), included teacher-led lessons on prosocial skills for
friendship making, emotional understanding, self-control, and social problem-solving. Each
week, teachers followed a manual with detailed lesson plans and introduced a specific social-
emotional skill using stories, puppets, and discussions. During the PATHS lesson and during a
weekly scheduled extension session, teachers led role plays, games, or craft activities that
allowed children to practice the target skill with support and feedback. Teachers also received
coaching in generalized teaching practices designed to support positive social-emotional and
self-regulatory skill development in the classroom throughout the day. PATHS was enriched by a
synchronized interactive reading program designed to support child language skills and narrative
understanding (Wasik, Bond, & Hindman, 2006) and focused on social-emotional themes.

Teachers held daily reading sessions, reading and reviewing two books per week. Teachers were



provided with a manual and books for the reading program, along with props, novel vocabulary,
and scripted questions they could use during discussions to encourage child comprehension and
promote advanced thinking and language skills. Book themes were coordinated with the PATHS
program. For example, during the week when the PATHS lesson focused on the feeling “mad,”
teachers read the books “I was so mad” by Mercer Mayer and “Nosy Nora” by Rosemary Wells

(see https://sites.psu.edu/redi/program-materials for more detail). Focusing the interactive

reading program on PATHS themes provided teachers with daily opportunities to model, discuss,
and reinforce the targeted social-emotional and self-regulation skills and support the developing
language skills that provide a foundation for emotional understanding, self-control, and social
problem-solving.

Prior evaluations of REDI’s impact revealed positive effects on child social-emotional
and self-regulation skills (Bierman et al., 2008) that were sustained through fifth grade (Welsh et
al., 2020). This study explored the degree to which the intervention may have also buffered
children with high ACEs exposure against heightened feelings of social-emotional distress and
compromised school bonding in their early adolescent years.

The Current Study

The present study was designed to extend existing research in two ways by testing the
hypotheses: 1) that early childhood ACEs will predict heightened emotional distress and
diminished school bonding in early adolescence, and 2) that the REDI preschool intervention
delivered in Head Start will buffer children against the negative effects of early ACEs, reducing
or ameliorating negative effects on early adolescent emotional distress and school bonding.
Study participants were recruited during the prekindergarten year in Head Start, when caregivers

reported on their ACEs. Head Start centers were randomly assigned to receive intervention (the
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REDI curricular enrichments) or serve as a control group (usual practice Head Start). Participants
were then followed longitudinally from pre-kindergarten through ninth grade, as they dispersed
widely into multiple school districts. When they were in seventh and ninth grades, participants
completed measures of social-emotional distress and school bonding. Multilevel latent profile
analyses were used to identify profiles representing different levels of adolescent social-
emotional distress and school bonding, and to examine predictive links associated with preschool
ACEs and preschool intervention. It was hypothesized that, without early intervention, ACEs
exposure would predict more negative adolescent adjustment profiles, but that the REDI
intervention would promote resilience and diminish the negative effects of early ACEs exposure
on adolescent adjustment.
Method

Participants

REDI trial participants included 356 prekindergarten children (58% White, 17% Latinx,
25% Black; 54% girls; Mage = 4.49 years old at study enrollment) recruited from 44 classrooms
in 24 Head Start programs in three Pennsylvania counties. All 4-year-olds in these classrooms
were invited to participate in the study, and the parents of 86% of them agreed to do so. Families
were low-income (median annual income of $15,000). About one-third (31%) of the parents had
less than a high school education, 60% graduated from high school or received a GED, 8%
completed a technical degree, and 2% completed a college degree. Participating centers were
stratified on rural versus urban location, length of program (e.g., half or full-day), and student
demographics (percent students of color), and then randomized to intervention or control

conditions. Figure 1 describes participant flow through the study. Sample demographics and



additional descriptive statistics broken down by intervention status at study entry are presented in
Supplemental Table S1.

Sample attrition was generally low and averaged about 2% per wave of data collection
due mostly to participant mobility, with a retention rate of about 80% in ninth grade providing a
sample of 294 for the present adolescent analyses. Attrition was not related to family
demographics or baseline measures of child academic or social-emotional skills, although there
was less attrition in the control group than the intervention group. Full information maximum
likelihood methods were used in the analyses to handle missing data.

All study procedures followed the standards for the ethical conduct of research specified
by the American Psychological Association and were approved by the Pennsylvania State
University IRB (Head Start REDI — Research-based, Developmentally Informed;
PRAMS00028979). Parents and teachers provided informed consent and students provided
assent for participation; participants were compensated financially for completing assessments.
Intervention

The REDI classroom program (Bierman et al., 2008) targeted social-emotional learning
and language/emergent literacy skills. Teachers taught the 33 weekly lessons of the Preschool
PATHS curriculum (Domitrovich, Cortes, & Greenberg, 2007), covering the topics of prosocial
skills, emotional understanding, self-control, and social problem-solving. Lessons introduced
skill concepts using stories, puppet shows, and role plays, and teachers reinforced skill practice
during weekly hands-on extension activities and by using REDI teaching strategies (positive
classroom management, emotion coaching, and problem-solving dialogue) in the classroom. To
reinforce social-emotional skills and enrich support for language development, teachers led

interactive reading lessons four days per week following the approach of Wasik and colleagues



(Wasik, Bond, & Hindman, 2006). Books were selected to link with the PATHS lesson of the
week and teachers were provided with suggested questions to help them engage children in
active discussion of the story. REDI also included a set of sound games to boost children’s
phonological awareness, and alphabet center activities to build print awareness. To support
intervention implementation, teachers received detailed manuals, four days of workshop training,
and weekly coaching with a trained REDI Consultant (see Bierman et al., 2008 for more details).
Implementation fidelity was monitored by REDI Consultants. On average, teachers completed
most of the planned intervention activities across the academic year (ranging from 84% of the
alphabet center activities to 88% of Preschool PATHS lessons). Average consultant ratings of
implementation quality ranged between 4.39 — 4.70, reflecting descriptive anchors between 4 =
adequate to 5 = strong.
Measures

Childhood ACEs. At study entry, when children were in preschool, parents reported on
the following nine ACEs during a structured interview describing the child’s developmental
history conducted by a REDI staff member: 1) excessive family mobility (3 or more family
moves); 2) a separation that involved living apart from the parent; 3) witnessing violence; 4) any
form of child abuse; 5) parent arrest; 6) parent special education; 7) parent grade retention; 8)
parent depression (CES-D Questionnaire) dichotomized at the clinical cutoff score for
depression; and 9) frequent corporal punishment (swatting or spanking 5 times or more in the
last week) (o = 0.55). Each ACE was scored dichotomously as being present or absent for a
child. Rates of exposure in this sample to each of these adverse experiences and the tetrachoric
correlations among the dichotomized experiences are shown in Table 1 (see Supplemental Table

S2 for more details regarding the ACEs measure used in the study).



Prior research on ACEs indicates a cumulative effect of exposure to adversity (i.e.,
having more ACEs is associated with poorer outcomes; Herrenkohl & Herrenkohl, 2007). To
create a cumulative index of ACEs in this study, the nine items listed above were submitted to an
item response theory (IRT) model using the “Itm” package (Rizopoulos, 2006) in R 3.4.3 (R
Core Team, 2017). Rather than simply summing the experiences, the use of IRT weights items
on the basis of their extremity (e.g., the relative frequency with which children experienced each
risk) and discernment (e.g., the degree to which each risk differentiates those with higher vs.
lower overall risk scores). IRT statistics are shown in Table 2. In our sample, child abuse, parent
special education, and frequent corporal punishment were the most extreme items (least
prevalent) whereas parent depression and parent arrest were the least extreme (most prevalent).
Parent arrest and child abuse were the items that best differentiated children with higher or lower
overall ACE scores. After IRT scoring, this measure was dichotomized to identify the children in
the sample with the highest rates of ACEs (top third).

Adolescent outcomes. Youth participants completed the same set of self-report measures
in seventh grade and ninth grade which reflected the two specific constructs of interest in this
study: social-emotional distress and school bonding.

Social-emotional distress. Youth completed seven measures with subscales that indicated
youth feelings of social-emotional distress. Youth completed the Strengths and Difficulties
Questionnaire (SDQ; Goodman, 1997), which included the Emotional Symptoms subscale (5
items describing depressed and anxious feelings; “I am often unhappy, depressed or tearful”; o =
0.71) and the Peer Problems subscale (5 items describing social difficulties; “Others pick on me
or bully me”; a = 0.57). Youth also completed the Positive and Negative Affect Schedule

(PANAS; Watson, Clark, & Tellegen, 1988). The Negative Affect subscale indicated the extent



to which youth experienced a set of 15 negative emotions (“Sad,” “Guilty,” and “Disgusted”; o =
0.90) rated with a 5-point scale. On the Relationships with Others subscale of the School
Adjustment Questionnaire (Conduct Problems Prevention Research Group [CPPRG], 1997),
children rated 5 items about their peer experiences during the past year (e.g., “I am having a hard
time making friends at school this year”; o = 0.79) using a 5-point scale. On the 6-item subscale
assessing perceived social competence from the Perceived Competence Scale for Children
(Harter, 1982), children rated their efficacy in making friends (e.g., “Some kids wish that more
people their age liked them”; oo = 0.75) using a 4-point scale. They also completed the short form
of the Loneliness and Social Dissatisfaction Scale (Parker & Asher, 1993) with 3 items reflecting
feelings of loneliness (o = 0.81) and the Fear of Negative Evaluation subscale from the Social
Anxiety Scale for Children-Revised (LaGreca & Stone, 1993), with 3 items assessing social
worries (“I worry that other kids don’t like me”, o = 0.78). All items were scored such that a
higher score indicated more social-emotional distress. Total subscale scores were standardized at
each grade level and scores at both grade levels were used in multilevel latent profile analyses as
indicators of youth social-emotional distress (repeated measures within subject; ograde7 = 0.65;
Ogrades = 0.63).

School bonding. Youth completed three measures with subscales that indicated youth
feelings of school bonding. Youth completed the People in My Life Questionnaire (Ridenour,
Greenberg, & Cook, 2006), including the 4-item School Bonding subscale reflecting positive
feelings about school climate (e.g., “I like my class this year”; a. = 0.69) and the 7-item
Affiliation with Teacher subscale, reflecting positive feelings about teachers at the school (e.g.,
“My teachers respect my feelings”; a = 0.87). Youth also completed the 4-item General

Adjustment subscale of the School Adjustment Questionnaire (SAQ; CPPRG, 1997), rating their



general attitudes toward school (e.g., “My school is a place where people treat me well”; o =
0.83) using a 5-point scale. All items were scored so that a higher score indicated more positive
attitudes toward school. Total subscale scores were standardized at each grade level and scores at
both grade levels were used in multilevel latent profile analyses as indicators of school bonding
(oigrade7 = 0.57; oigrades = 0.54). Supplemental Tables S3 and S4 provide descriptive statistics for
these adolescent outcomes and additional demographic information characterizing the sample
when children were in seventh and ninth grades.
Plan of Analysis

The first step in the analyses was to create person-oriented profiles that described sample
variation in the two outcome domains (social-emotional distress and school bonding) across the
adolescent years (seventh and ninth grades). We conducted multilevel latent profile analyses
(MLPA) which allowed us to characterize individual profiles based on the multiple subscales
reflecting adolescent adjustment (rather than simply creating composites across measures). We
included the same measures collected in seventh and ninth grades in the profile analysis in order
to provide a reliable characterization of individual differences across the adolescent period. This
strategy improved precision of measurement and also increased power for moderation analyses
relative to a model examining only one time period alone. MLPASs were computed using Mplus
statistical software version 8.1 (two-level mixture analysis, MLR estimator; Muthén & Muthén,
1998-2017). Separate analyses were conducted to characterize individual differences in the
domain of social-emotional distress (seven measures, each collected in seventh and ninth grades)
and school bonding (three measures, each collected in seventh and ninth grades). Models

included repeated measures collected in seventh and ninth grades (level 1 variables) nested



within the child across time (level 2). Our strategy for model building was informed by prior
studies conducted by Henry and Muthén (2010) and Van Eck et al. (2017). was

As the second step in analyses, the early childhood ACEs score was added to each of the
MLPASs as a predictor to assess the degree to which having high ACEs in early childhood
predicted membership in adolescent profiles reflecting higher levels of social-emotional distress
and lower levels of school bonding. Then, intervention status (REDI intervention vs. control
group) was added to each of the MLPAs as a predictor to assess the degree to which the REDI
intervention was associated with adolescent profiles in each of the outcome domains for the
entire sample (an intervention main effect). Finally, the ACEs score by REDI intervention status
interaction term was added to each of the MLPAs to assess whether the REDI intervention
moderated the impact of early ACEs on later adolescent adjustment profiles in either outcome
domain (a moderated intervention effect). In these models, intervention was dichotomous (0 =
control group, 1 = intervention group), and ACEs scores were dichotomous (0 = low ACEs
exposure and 1= high ACEs exposure). Thus, the interaction term allowed us to assess four
orthogonal groups: control group, low ACEs; control group, high ACEs; intervention group, low
ACEs; and intervention group, high ACEs. In this model, significant interaction terms indicated
that the association between early ACEs and later adolescent outcomes was different for children
in the intervention and control groups. For all analyses, p values of less than .05 were used to
indicate statistical significance.

These models tested two hypotheses. First, without intervention (e.g., in the control
group), it was anticipated that children with high ACEs exposure would exhibit adolescent
profiles reflecting greater social-emotional distress and less school bonding than children with

low ACEs exposure. Second, among children with high ACEs exposure, it was anticipated that



those who received intervention would exhibit more positive adolescent profiles than their
counterparts in the control group. For interpretation of these analyses, relative risk (RR) refers to
the probability of being in a more well-adjusted profile compared to the probability of being in a
more poorly-adjusted profile for each comparison; values above 1 indicate an increased
probability while values below 1 indicate a decreased probability.
Results

Multilevel Latent Profile Modeling

Several latent profiles models were estimated to identify likely subgroups of social-
emotional distress and school bonding in adolescence. Table 3 presents full model fitting criteria
for two-, three-, four-, and five-profile solutions for social-emotional distress and school
bonding, respectively.

In the domain of social-emotional distress, the three-profile model was chosen as best-
fitting because entropy declined sharply past the three-profile solution and BIC indicated a
substantial increase in model fit, which did not continue past the three-profile solution. Three
profiles most succinctly described the data and were distinct and interpretable (see Figure 2). The
“Low Distress” profile contained the most cases (n = 179; 61% of the sample) and had the lowest
means on a majority of the distress indicators (i.e., youth in this profile endorsed fewer negative
emotions and more social support than youth in the other profiles). The “High Distress” profile
contained the fewest cases (n = 31, 11%) and had the highest means on all of the distress
indicators. The remainder of the sample fell into a “Medium Distress” profile (n = 84, 29%). Full
descriptive statistics for the social-emotional distress profiles are provided in Supplemental

Table S5.



In the domain of school bonding, the three-profile model was also chosen as best-fitting
because BIC reduced to its lowest point and entropy peaked at the three-profile solution. Three
profiles most succinctly described the data and were distinct and interpretable (see Figure 3). The
“Strong School Bond” profile (n = 109; 37% of the sample) had the highest means for all three
indicators of a positive school bond (i.e., youth in this profile endorsed liking their classes more,
feeling more respect from teachers, and experiencing more positive peer treatment than youth in
the other profiles). The “Average School Bond” profile had the most cases (n =161, 55%) and
characterized the average level of adjustment in our sample. The “Weak School Bond” profile
had the fewest cases (n = 24, 8%) and had the lowest means for all three indicators of school
bond. Full descriptive statistics for the school bonding profiles are provided in Supplemental
Table S6.

The profiles showed a moderate level of inter-correlation (r = .41), and 50% of the
sample fell into a profile reflecting the same adjustment level (e.g., low, medium, or high) in
both domains of social-emotional distress and school bonding. This degree of overlap is
consistent with prior research that suggests that adjustment in the domains of social-emotional
distress and school bonding may affect each other, but they are also distinct domains of
functioning (e.g., Pate, Maras, Whitney, & Bradshaw, 2017).

Hypothesis-testing Models

Social-emotional distress. Model results predicting the placement of adolescents in
profiles of social-emotional distress are shown in Table 4. The first three rows illustrate
associations between ACEs and adjustment profile placement in the control group. Consistent
with the first hypothesis, without intervention, children with high ACEs were less likely than

those with low ACEs to exhibit profiles of low distress than profiles of high distress (RR = 0.26,



95% CI [0.13, 0.51], p < .05) or medium distress (RR = 0.40, 95% CI [0.25, 0.64], p < .05). The
next three rows in Table 4 illustrate the effect of intervention predicting adjustment profile
placement for children with high ACEs exposure. Confirming hypothesis 2, children with high
ACEs in early childhood who subsequently received the REDI preschool intervention were
significantly more likely to exhibit profiles of low distress relative to high distress (RR = 8.10,
95% CI [3.16, 20.80], p < .05), such that children in the REDI intervention were about eight
times more likely to be placed in the low distress profile relative to the high distress profile (see
Figure 4). In contrast, intervention had no significant effect on the profiles of adolescent distress
exhibited by children with low ACEs.

School bonding. Model results predicting adolescent profiles of school bonding are
shown in Table 5. As shown in the first three rows, children from the control group with high
ACEs were significantly less likely than those with low ACEs to exhibit profiles of average
school bonding (RR =0.13, 95% CI [0.06, 0.30], p < .05) or strong school bonding (RR = 0.08,
95% CI [0.03, 0.18], p < .05) than profiles of weak school bonding. Confirming hypothesis 2,
children with high ACEs in early childhood who subsequently received the REDI preschool
intervention were significantly more likely to exhibit profiles of average school bonding relative
to weak school bonding (RR =11.62, 95% CI [3.79, 35.66], p < .05), such that children in the
REDI intervention were about 12 times more likely to be placed in the average school bond
profile relative to the weak school bond profile. Additionally, these children were significantly
more likely to exhibit profiles of strong school bonding relative to weak school bonding (RR =
17.81, 95% CI [5.62, 56.49], p < .05), such that children in the REDI intervention were about 18
times more likely to be placed in the strong school bond profile relative to the weak school bond

profile (see Figure 5; see also Supplemental Table S7 for a tabular presentation of the data



presented in Figures 4 and 5). Intervention had no significant effect on the profiles of adolescent
school bonding of children with low ACEs.
Discussion

This study explored the associations between ACEs exposure in early childhood and
aspects of social-emotional functioning in adolescence and examined the moderating impact of a
preschool intervention on these associations. The central hypotheses were confirmed. High
ACEs exposure in early childhood was associated with increased risk of experiencing social-
emotional distress and weak school bonding in early adolescence. These findings are consistent
with prior research suggesting that high ACEs during early childhood are associated with poorer
adjustment in the domains of social-emotional functioning (including poor mental health;
Sheffler et al., 2020) and school bonding/engagement (Bethell et al., 2014). The findings also
extend prior research by documenting predictive links in a longitudinal study, with ACE
exposure reported by parents when children were 4 years of age and adolescent distress and
school bonding reported by adolescents at grades 7 and 9 (12-15 years of age).

In addition, this study demonstrated that receiving the REDI intervention in preschool
conveyed some protection for children with high levels of early childhood ACEs exposure,
reducing the prevalence of high social-emotional distress and weak school bonding experienced
in adolescence. REDI is a resilience-focused, school-based intervention delivered in the
classroom by Head Start teachers; thus, it has the potential to reach many young, at-risk children
at relatively low cost. REDI targeted the promotion of social-emotional learning and early
language skills, with the goal of helping children develop the emotional understanding, self-
regulation, and social problem-solving skills that could support more positive emotion coping

and social relationships as they transitioned into elementary school.



Interpreting Intervention Effects

Researchers have speculated that early interventions that promote emotional
understanding, build self-regulation and coping skills, and strengthen social support systems may
play a central role in enhancing the later psychosocial adjustment of children exposed to early
ACEs (Blaustain & Kinniburg, 2018). This hypothesis is supported by developmental research
demonstrating that vulnerable children with more well-developed social-emotional competencies
and self-regulation skills show enhanced mental health and school adjustment in adolescence and
later life (Eisenberg, Spinrad, & Eggum, 2010; Jones, Greenberg, & Crowley, 2015). It is also
consistent with research suggesting that ACEs exposure in early childhood undermines the
development of the neural systems that regulate stress reactivity and emotion regulation (Blair &
Raver, 2012), and disrupt the quality of early attachment processes that provide a foundation for
later internal working models and perceptions of interpersonal connectedness and self-worth
(Cyr et al, 2010; Steele et al., 2016). From a conceptual standpoint, positioning interventions to
support social-emotional development in the preschool years may be highly strategic because
this is a time period when the foundational language and social-cognitive skills that underlie
effective self-regulation and social functioning undergo rapid development and hence preschool
intervention might offset the negative developmental impact of ACEs (Blair & Raver, 2012).
Consistent with developmental research, a prior longitudinal study of children who received the
Chicago Parent-Child Center preschool intervention (CPC; Niles, Reynolds & Roe-Sepowitz,
2008) documented improved adolescent social adjustment for the subgroup of children whose
families were coded as high risk when they were preschoolers (high poverty, low parent
education, single parent status), but not in those coded as low risk. Although the CPC study did

not measure ACEs directly, the findings of this quasi-experimental program evaluation are



consistent with the hypothesis that strategically-designed preschool interventions can have long-
term benefits for the social-emotional well-being and school adjustment of young children
growing up in high-risk contexts.

The REDI study findings make a unique and important contribution to this literature, as it
represents the first randomized-controlled trial of a preschool enhancement intervention
emphasizing enriched SEL that has followed children into adolescence to evaluate their social-
emotional functioning. Children in the control group attended usual practice Head Start, reducing
risks that the results reflect general aspects of educational or family support offered in the Head
Start system and increase confidence that the findings can be attributed causally to the REDI
intervention. At the same time, the specific mechanisms by which the REDI program reduced the
social-emotional distress and promoted the school bonding of adolescents exposed to high levels
of early ACEs is unclear. REDI was a multi-component intervention that included intervention
activities designed to promote language and emergent literacy skills as well as social-emotional
and self-regulation skills. Compared with other preschool SEL programs that have documented
short-term benefits for children (Bierman & Motamedi, 2015; McClelland et al. 2017), REDI
provided a “double dose” of SEL programming by integrating a daily interactive reading
program with the Preschool PATHS program, so that preschool teachers focused explicitly on
supporting emotion talk, self-regulation strategies, and social problem-solving skills on a daily
basis. The relative roles that enhanced emotion knowledge or language skills in preschool, or
improved learning engagement and interpersonal relationships during the elementary school
years (Welsh et al., 2020) played in supporting the adolescent outcomes documented here remain
unknown. In addition, questions about the threshold of “dose” needed to support skill levels that

confer longer-term resilience remain. Future research is needed to replicate the current findings



as well as to illuminate the developmental pathways that may account for the long-term
intervention benefits.

Additional follow-up research is also needed to determine whether the improved social-
emotional functioning documented here in adolescence will reduce the risk that ACE-exposed
youth face for future mental health maladjustment or risky behaviors including substance use,
school drop-out, or antisocial activities (Hessler & Katz, 2010; Maynard et al., 2017; Wang &
Peck, 2013).

Conceptualizing and Assessing ACEs

This study utilized an expanded ACEs scale that incorporated indices of the early
adversities often experienced by children in low-income families (Finkelhor, 2018) along with
indices of abuse and violence exposure (see also Mersky, Janczewski & Topitzes, 2017). ACEs
were measured by parent-report at preschool entry, likely providing a more accurate assessment
than the retrospective accounts made by adults which are used in many studies (Hardt & Rutter,
2004). Additionally, our analytic strategy took into account the relative severity of different
experiences by using the IRT weighting approach.

However, it is worth noting that researchers have not yet reached a consensus regarding
the specific experiences that should be included in the valid measurement of ACEs or the
optimal assessment strategy. Initial measures of ACES tended to include a smaller set of events
focused on child maltreatment and household dysfunction (Felitti et al., 1998). Subsequent
researchers suggested that additional adverse life events often affect children growing up in
poverty (Cronholm et al., 2015), leading to an expansion of items in ACEs scales designed to
accurately capture the totality of the early adversity experience (Finkelhor, 2018; Finkelhor,

Shattuck, Turner, & Hamby, 2015). For instance, a recent meta-analysis (Hughes et al., 2017)



found that 31 different ACEs items appeared across 37 reviewed studies, and only 15 items
appeared in three or more studies. In addition, a recent study demonstrated good psychometric
properties and factor structure for a measure including both original ACEs and additional items,
including bullying and food insecurity (Mersky, Janczewski & Topitzes, 2017). Similarly, our
measure, obtained by parent report when children were preschoolers, included both widely
accepted items such as child maltreatment and family instability (e.g., parent depression, parent-
child separations, frequent moves), as well as several less common items that more closely
represented the unique risk facing this low-income, Head Start sample (e.g., parent special
education, parent grade retention, corporal punishment). Future research is needed to further
refine measures of ACEs in ways that both identify and capture all salient features of children’s
life experiences and exclude those that are less predictive of important outcomes. In addition,
future research is needed to determine the optimal source of information about ACEs.

Study Strengths and Limitations

Important strengths of this study included the relatively large sample size, long-term
prospective longitudinal design, and randomized-control trial that allowed for unbiased estimates
of intervention impact. In addition, there are several study limitations to this study that should be
considered when interpreting the results.

Although intervention was randomly assigned, ACEs were not. Hence, causal
interpretations of the links between early childhood ACEs and adolescent outcomes are purely
speculative. Multiple factors associated with the presence of ACEs may contribute to later
outcomes, and the impact of early ACEs may continue throughout development as children are

often continuously exposed to adversity.



As noted above, our assessment of ACE exposure was based on parent report collected at
study entry when children were 4 years old. On the one hand, this kind of prospective data
collected during early childhood is likely to avoid the significant recall biases associated with
retrospective self-reports collected in adulthood (Hardt & Rutter, 2004; Reuben et al., 2016). For
example, as many as 40% of individuals inconsistently remember experiences when recalling
them retrospectively over multiple time points (Colman et al., 2016), making the prospective
parent report of ACEs a strength of the study. At the same time, additional data sources would
have bolstered the validity of these parent reports. For example, administrative data (e.g., school
records, documented contact with social services or court systems, physicians’ notes) could
counter potential tendencies for parent under-reporting of certain data (e.g., past abuse or
incarceration). Such records are difficult to obtain, and many studies that include administrative
data have incomplete or limited records (Reuben et al., 2016). However, even the availability of
additional reporters (other caregivers, teachers) would have provided an assessment of reporting
accuracy and the potential for a more robust ACEs assessment.

The outcome measures included in this study were limited to self-reports. Prior research
suggests that adolescent self-reports of internalizing symptomatology do not typically align well
with parent (Rescorla et al., 2013) or teacher ratings (De Los Reyes, Alfano, & Beidel, 2010).
Hence, self-report measures may be the most valid source of data regarding adolescent’s
perceptions about their feelings of distress and school bonding. In this study, findings were based
on self-report data collected at two time points during adolescence to increase the robustness of
the assessments of social-emotional experiences. However, these findings may not reflect other
indices of adolescent maladjustment that could be measured more accurately by parent or teacher

report or school records, such as school attendance and performance or behavior problems.



Future studies should examine a wider array of adolescent outcomes and include measures from
other raters (i.e., teacher-report, administrative data) to understand the breadth of ACEs
association and early intervention impact.

Finally, it should be noted that the present study sample was drawn from Head Start
programs in three counties in Pennsylvania. The degree to which the current findings may
generalize more broadly to youth from low-income families in demographically and culturally
dissimilar contexts is unknown.

Conclusions and Implications for Practice

The study findings carry important implications for educational policy and practice.
Given that ACEs are common in the lives of young children growing up in poverty, it is
important that interventions effective at mitigating their impacts be readily available in
classroom settings, and that teachers receive the training and professional development required
to implement them in a time- and cost-effective manner. Many of the interventions designed to
reduce social-economic disparities in education focus on enriching cognitive programming in
preschool; this study suggests that focused and evidence-based efforts to support social-
emotional learning in preschool may be especially important for children growing up in poverty
in order to address the negative impact of ACEs on their future social-emotional well-being and
school engagement. It further demonstrates that classroom teachers can effectively promote the
resilience of children with high ACEs exposure, when they are provided with an evidence-based
SEL program and coached in teaching strategies that enhance child social-emotional and self-
regulation skills. Specific implications for practice include consistently incorporating support for
the teaching strategies and skills taught in REDI into preschool practice, including an emphasis

on building the social-emotional and foundational language skills that support self-regulation,



adaptive school engagement, and positive interpersonal relationships. Future studies are needed
to replicate and expand these findings and to explore the scalability and sustainability of
preschool-based interventions like REDI that may support resilience and enhance the later school
adjustment and social-emotion well-being of high-risk children.

In addition, ongoing research is needed to better understand the range of social,
educational, and policy-based programming that can address the existing widespread disparities
that affect the educational attainment, health, and overall well-being of children growing up in
poverty.

Public health models suggest that addressing economic disparities and incorporating
trauma informed principles into policies and social systems affecting these at-risk children may
be critical to fully instigate social change (e.g., Shaefer et al, 2018; Weiland & Yoshikawa,
2012). Documenting the kind of early educational programming that can promote adolescent
adjustment for children at early risk is an important first step. A broad perspective and high-
quality research are needed to further identify the strategies that can help create greater equity in

educational, mental health, and health outcomes.
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Table 1

ACE Item Frequencies and Tetrachoric Correlations

ACE ltems % 1 2 3 4 5 6 7 8
1. Family mobility 43% --
2. Separation from parent 25% 30** --
3. Violence exposure 30% .07 24%* -
4. Child abuse 11% 26%*%  35**  34** --
5. Parent arrest 46% 25FFA2FR 24%% 34** --
6. Parent special ed 26% .07 -.01 6% 20%*  14%* -
7. Parent grade retention 39% A7 .09 25%* 2%k 27F* A0 --
8. Parent depression 49% .04 .07 24%* .02 30** 14** 26%* -
9. Corporal punishment 14% .08 A1* 39*%*  28** 38** .04 28*%* 27 *

Note: The “%” column shows percentage of the sample endorsing the item. ACE = adverse

childhood experience.

*p<.05,**p<.0L



Table 2

Item Response Theory Weighting Details

ACE ltem Item Extremity Item Discernment
Family mobility 0.55 0.58
Separation from parent 1.42 0.88
Violence exposure 1.05 0.95
Child abuse 2.12 1.25
Parent arrest 0.13 1.47
Parent special ed 2.01 0.55
Parent grade retention 0.56 0.94
Parent depression 0.08 0.67
Corporal punishment 1.99 1.13

Note. ACE = adverse childhood experience.



Table 3

Model Fit Statistics for Social-Emotional Distress and School Bonding Latent Profile Models

Number of Smallest
df LL BIC AIC Entropy
level-1 profiles profile n (%)

Social-Emotional Distress Latent Profiles

2 22 -5011.66 10162.80 10067.31 0.93 85 (29)
3 30 -4822.68 9835.57 9705.36 0.90 31 (11)
4 38 -4770.45 9781.84 9616.90 0.83 23 (8)
5 46 -4716.11 9723.88 9524.22 0.84 25 (8)

School Bonding Latent Profiles

2 10 -2231.46 4526.32 4482.91 0.73 135 (45)
3 14 -2171.15 4431.07 4370.31 0.80 24 (8)
4 18 -2158.77 4431.66 4353.54 0.71 20 (7)
5 22 -2156.82 4453.12 4357.64 0.73 3(1)

Note. The three-profile solution was selected for both Social-Emotional Distress and School
Bonding (as indicated by boldface font in the table). df = degrees of freedom; LL = Log

likelihood; BIC = Bayesian information criterion; AIC = Akaike information criterion.



Table 4

Relative Risk of Social-Emotional Distress Latent Profile Membership Among Children with

High ACEs in the Intervention and Control Groups

Children with High ACEs Relative Lower  Upper
Comparison
(n=92) Risk Bound Bound
Medium vs. High Distress 0.63 0.31 1.29
Control Group
Low vs. High Distress 0.26* 0.13 0.51
(n=41)
Low vs. Medium Distress 0.40* 0.25 0.64
Medium vs. High Distress 2.65 0.96 7.34
Intervention Group
Low vs. High Distress 8.10* 3.16 20.80
(n=51)
Low vs. Medium Distress 3.06 1.62 5.78

Note. ACEs = adverse childhood experiences.

*p<.05.



Table 5

Relative Risk of School Bonding Latent Profile Membership Among Children with High ACEs
in the Intervention and Control Groups

Children with High ACEs Relative  Lower Upper
Comparison
(n=92) Risk Bound Bound
Average vs. Weak Bond 0.13* 0.06 0.30
Control Group
Strong vs. Weak Bond 0.08* 0.03 0.18
(n=41)
Strong vs. Average Bond 0.58 0.35 0.97
Average vs. Weak Bond 11.62* 3.79 35.66
Intervention Group
Strong vs. Weak Bond 17.81* 5.62 56.49
(n=51)
Strong vs. Average Bond 1.53 0.79 2.97

Note. ACEs = adverse childhood experiences.

*p<.05.



Figure 1

Participant Flow Diagram for the REDI (Research-based, Developmentally Informed)
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Figure 2

Latent Profiles for Social-Emotional Distress
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Note. Youth demographic characteristics by profile were as follows: low distress (61% of the
sample; 48% female; 28% Black, 16% Latinx, 56% White), medium distress (29% of the
sample; 63% female; 19% Black, 14% Latinx, 67% White), high distress (11% of the sample;

74% female; 10% Black, 10% Latinx, 80% White).



Figure 3

Latent Profiles for School Bonding
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Note. Youth demographic characteristics by profile were as follows: strong bond (37% of the
sample; 55% female; 21% Black, 13% Latinx, 66% White), average bond (55% of the sample;
53% female; 27% Black, 16% Latinx, 57% White), weak bond (8% of the sample; 63% female;

8% Black, 17% Latinx, 75% White).



Figure 4

Social-Emotional Distress Latent Profile Distribution by Treatment Condition for the High
Adverse Childhood Experiences Group
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Figure 5

School Bonding Latent Profile Distribution by Treatment Condition for the High Adverse
Childhood Experiences Group
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Table S1

Individual-Level Sample Demographics and Additional Descriptive
Statistics by Intervention Condition at Study Entry

Demographic Variables Mean (SD) or %

Intervention (n =192) Control (n = 164)

Age 4.49 (0.31) 4.49 (0.31)
Gender
Male 47% 43%
Female 53% 57%
Race
White 61% 56%
Black 20% 30%
Latinx 19% 14%

Income-to-needs ratio 0.88 (0.67) 0.88 (0.53)
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Table S2

Expanded ACEs Measure Items and Responses Indicating Presence of an Item

51

ACE Item: Question Asked

How Item was Scored

Score Indicating

Presence of Item

Family mobility: “How many different places
have you lived since your child was born?”
Separation from parent: “Has your child ever
lived apart from you or his or her other parent?”
Violence exposure: “Has your child ever
witnessed somebody he or she knows and cares
for getting hurt badly?”

Child abuse: “Have you or has anyone else ever
been concerned that your child might have been
abused by someone?”

Parent arrest: “Have you or your child’s
biological (natural) father ever been arrested?”
Parent special ed: “Were you or your child’s
biological father ever in special education when
you were children?”

Parent grade retention: “Did either of you ever
repeat a grade?”

Parent depression: CES-D Questionnaire.
Example question: “How often did you feel like
you couldn’t shake off the blues, even with the
help of family and friends?”

Corporal punishment: “Tell me how often you
use find you need to use each of these strategies:

... Giving a swat or spanking.”

Count (# of moves)

Yes/No (1/0)

Yes/No (1/0)

Yes/No (1/0)

Yes/No (1/0)

Yes/No (1/0)

Yes/No (1/0)

Total score (20 items)

for questionnaire

“Never” to “Almost

every day” (0-6)

> 3 family moves

Yes (1)

Yes (1)

Yes (1)

Yes (1)

Yes (1)

Yes (1)

> Clinical cutoff

Swatting or

in past week

score for depression

spanking > 5 times

Note. Prior to entering items into the IRT model, they were scored dichotomously as either being

present or absent for a child. Thus, the “Score Indicating Presence of Item” column represents
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what answer was required for the respective ACE to be present for a child.
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Table S3

7" Grade Individual-Level Demographics and Descriptive Statistics

7" Grade Variables n Mean(SD)or% Min  Max

Demographics

Age 294  12.80(0.48) 1211 14.82

Gender 294 -- - -
Male 133 45% -- --
Female 161 55% -- -

Race 294 -- - -
White 182 62% - -
Black 69 23% -- -
Latinx 43 15% - -

Social-Emotional Distress Indicators
Perceived Social Competence 292 2.02 (0.65) 0.17 3
SAQ: Relationships with Others 290 4.14 (0.78) 1.4 5

Loneliness 292 1.50 (0.58) 1 4
Fear of Negative Evaluation 292 1.41 (0.60) 1 4
SDQ: Emotional Symptoms 292 2.53 (2.14) 0 10
SDQ: Peer Problems 292 2.12 (1.80) 0 9
PANAS-S: Negative Affect 292 9.85 (8.88) 0 52

School Bonding Indicators

Feelings about School Climate 291 7.31 (2.76) 0 12

[EEN

Affiliation with Teacher 289 13.82 (4.66) 21

Attitude toward School 292 3.95 (0.66) 1.29 5
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Table S4

9" Grade Individual-Level Demographics and Descriptive Statistics

ot Grade Variables n Mean(SD)or% Min  Max

Demographics

Age 282  15.06(0.32) 14.25 15.87

Gender 282 -- - -
Male 129 46% -- --
Female 153 54% - -

Race 282 -- - -
White 177 63% -- --
Black 66 23% - -
Latinx 39 14% - -

Social-Emotional Distress Indicators

Perceived Social Competence 275 1.87 (0.63) 0.33 3
SAQ: Relationships with Others 271 4.15 (0.73) 1.6 5
Loneliness 271 1.72 (0.75) 1 4
Fear of Negative Evaluation 271 1.63 (0.75) 1 4
SDQ: Emotional Symptoms 275 3.29 (2.33) 0 10
SDQ: Peer Problems 275 2.62 (1.72) 0 8
PANAS-S: Negative Affect 275 11.32 (9.49) 0 50
School Bonding Indicators
Feelings about School Climate 274 6.50 (2.76) 0 12
Affiliation with Teacher 274 12.23(5.02) 0 21
Attitude toward School 271 3.68 (0.70) 1 5
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Table S5

Standardized Descriptive Statistics for Social-Emotional Distress Latent Profiles

Adjustment Profile Indicator Mean (SD) Min Max
Perceived Social Competence -0.42 (0.74) -151 1.58
SAQ: Relationships with Others ~ -0.45 (0.59) -1.11 1.47
Loneliness -0.46 (0.54) -0.97 1.42
Low Distress ] )
Fear of Negative Evaluation -0.46 (0.47) -0.83 1.53
n =179 (61%)
SDQ: Emotional Symptoms -0.43 (0.65) -1.18 1.62
SDQ: Peer Problems -0.47 (0.65) -1.18 2.15
PANAS-S: Negative Affect -0.40 (0.60) -1.11 2.16
Perceived Social Competence 0.41(0.90) -151 183
SAQ: Relationships with Others 0.38(0.93) -1.11 250
Loneliness 0.34 (0.83) -0.86 2.00
Medium Distress ] )
Fear of Negative Evaluation 0.25(0.82) -0.69 3.75
n = 84 (29%)
SDQ: Emotional Symptoms 0.39(0.96) -1.18 3.02
SDQ: Peer Problems 0.44(0.91) -118 270
PANAS-S: Negative Affect 0.35(0.96) -1.11 3.39
Perceived Social Competence 1.32(0.96) -0.74 2.86
SAQ: Relationships with Others 1.71(1.01) -0.34 353
Loneliness 1.73(1.20) 0.28 4.29
High Distress . )
Fear of Negative Evaluation 1.99(1.09) 042 430
n =31 (11%)
SDQ: Emotional Symptoms 1.45(1.00) -1.18 3.48
SDQ: Peer Problems 159 (0.84) -0.07 3.81
PANAS-S: Negative Affect 1.51(1.28) -1.00 4.74
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Table S6

Standardized Descriptive Statistics for School Bonding Latent Profiles

Adjustment Profile Indicator Mean (SD) Min  Max

Feelings about School Climate 0.74 (0.68) -1.56 1.70
Strong Bond

Affiliation with Teacher 0.77 (0.62) -1.03 154
n =109 (37%)

Attitude toward School 0.67 (0.60) 0.80 1.59

Feelings about School Climate -0.31 (0.85) -2.29 1.70
Average Bond

Affiliation with Teacher -0.30(0.79) -2.11 1.33
n =161 (55%)

Attitude toward School -0.18 (0.77) -2.53 1.59

Feelings about School Climate -1.31 (0.70) -2.65 0.25
Weak Bond

Affiliation with Teacher -1.51(0.83) -2.75 0.04
n =24 (8%)

Attitude toward School -1.93(0.87) -4.05 0.36
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Table S7

Social-Emotional Distress and School Bonding Latent Profile Distribution by Treatment
Condition for High ACEs Group

Adjustment Latent Construct ~ Treatment Condition  Profile Category  Distribution

Low Distress 41%
Control (n = 41) Medium Distress 41%
High Distress 18%

Social-Emotional Distress
Low Distress 69%
Intervention (n =51)  Medium Distress 24%
High Distress 8%
Strong Bonding 27%
Control (n = 41) Average Bonding 54%
Weak Bonding 20%

School Bonding

Strong Bonding 35%
Intervention (n=51)  Average Bonding 59%

Weak Bonding 6%




