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Abstract

The purpose of this study was to examine whether the National Scientific Council on the Developing Child (NSCDC) resilience
framework statistically predicted whether a child with 4 or more adverse childhood experiences (ACEs) ever had a mental
health issue. The study also explored which NSCDC modifiable resilience factors had the strongest relationship with mental
health issues among children with 4 or more ACEs. Utilizing the 2019 National Survey of Children’s Health, secondary data
analysis was conducted using a sample of 1,225 children between 6 and 17 years old that had experienced 4 or more ACEs.
Logistic regression examined whether the NSCDC framework was associated with a lower likelihood of mental health issues
in school-aged children. Analysis found that the NSCDC framework predicted whether children with 4 or more ACEs ever
had a mental health issue. Self-regulation had the strongest relationship with whether a child with 4 or more ACEs ever had
a mental health issue. A supportive parent/caregiver relationship was also associated with a lower likelihood of ever having
a mental health issue. The results demonstrate the promise of the NSCDC framework and modifiable protective factors to
mitigate the impact of ACEs on mental health outcomes. Interventions that teach children skill-based self-regulation and par-
ent/caregiver co-regulation while providing safe and supportive environments can build self-regulation to overcome ACEs.
Promoting resilience-building parent—child relationships also have the potential to build resilience to mitigate ACEs.

Keywords Resilience - Adverse childhood experiences - Protective factors - Mental health - Self-regulation - Parent—child
relationships

Introduction

The 2016 National Survey of Children’s Health (NSCH)
found 46.3% of all children experienced at least one adverse
childhood experience (ACE) with 21.7% experiencing mul-
tiple ACEs (Bethell et al., 2017). Research has demonstrated
that children that have experienced multiple ACEs are at
increased risk for various risky health behaviors, mental
health issues, behavioral issues, negative health outcomes,
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and poorer educational outcomes (Bellis et al., 2018; Burke
et al., 2011; Choi et al., 2019; Dube et al., 2006; Jimenez
et al., 2016; Porche et al., 2016; Song & Qian, 2020; Stempel
et al., 2017). One study found that adolescents who expe-
rienced four or more ACEs were between 4 and 15 times
more likely to have specific mental health issues like anxi-
ety, behavior issues, depression, or substance use disorder
(Bomysoad & Francis, 2020). Fortunately, resilience research
has identified protective factors that can potentially help
children adapt and succeed despite early childhood adver-
sity (Ortiz, 2019). The National Scientific Council on the
Developing Child (2015), an interdisciplinary council of
researchers in the United States, has identified a framework
in which four modifiable factors build resilience to overcome
ACE:s. These factors include mastery, strong self-regulation/
executive functioning, a supportive cultural/faith background,
and a stable relationship with at least one caring and support-
ive adult. While historical resilience research not specific to
ACEs has validated these factors (Masten, 2018), no known
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studies have explored whether the NSCDC framework and
factors reduce negative outcomes like mental health issues
among children experiencing multiple ACEs. Thus, the
present study explored whether the presence of these four
NSCDC factors was associated with lower levels of mental
health issues ever (depression, anxiety, ADHD, or conduct/
behavior issues) among children experiencing four or more
ACE:s using secondary data from the 2019 NSCH, a national
survey administered to households with children across the
United States.

Adverse Childhood Experiences (ACEs)

Adverse childhood experiences are traumatic events in
childhood that result in poorer educational, health, and quality
of life outcomes. ACEs include psychological/emotional abuse,
physical abuse, sexual abuse, physical neglect, emotional
neglect, household mental illness, household substance abuse,
incarceration of a household member, household domestic
violence, and parental separation/divorce with some preliminary
evidence of economic hardship, bullying, community violence,
discrimination, and the death of a close family member
potentially being ACEs (Felitti et al., 1998; Finkelhor et al.,
2013; Wade et al., 2014). In the seminal ACEs study, Felitti et al.
(1998) identified a significant dose-wise relationship between
the number of categories of ACEs experienced and risky health
behaviors, poor health outcomes, and chronic disease among
adults. Since the original ACEs study, multiple studies have
found a similar graded relationship with other health outcomes
while also further establishing the relationship with poorer
mental health outcomes (Hughes et al., 2017; Petruccelli et al.,
2019). ACEs have also been associated with a much lower
life expectancy, lower income, and increased risk of living in
poverty (Brown et al., 2009; Schurer et al., 2019).

ACEs & Childhood Outcomes

Among children, exposure to multiple ACEs has been
associated with poorer health outcomes including asthma,
headaches, digestive issues, allergies, being overweight/
obese, alcohol use, risky sexual behavior, mental health
issues, and worse quality of life (Bellis et al., 2018; Burke
et al., 2011; Dube et al., 2006; Porche et al., 2016; Song
& Qian, 2020). Experiencing multiple ACEs has also been
linked to higher rates of absenteeism, learning problems,
behavioral issues, and failing a grade along with poorer early
literacy skills, school engagement, and academic outcomes
(Bellis et al., 2018; Burke et al., 2011; Choi et al., 2019;
Jimenez et al., 2016; Porche et al., 2016; Stempel et al.,
2017).

ACEs impact short and long-term health and quality of
life outcomes by influencing cognitive, social, and emotional
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impairment which results in risky health behaviors resulting
in poorer quality of life, disability, and disease (Felitti et al.,
1998). Consequently, a longitudinal study that followed
children between 9 to 13 years old to 25 years old found
that children with mental health issues were significantly
more likely to have negative health and social outcomes in
early adulthood (Copeland et al., 2015). Thus, when con-
sidering outcomes in childhood, mental health issues may
potentially be one of the earlier health outcomes impacted
by ACEs. Based upon analysis of the 2016-2017 NCHS,
Bomysoad and Francis (2020) found a graded relationship
between exposure to one or more ACEs and mental health
issues in adolescents. Compared to adolescents with no
ACEs, adolescents with four or more ACEs were 4 times
more likely to have ADHD, over 5 times more likely to have
anxiety, over 7 times more likely to have behavioral issues,
10 times more likely to have depression, and over 15 times
more likely to have a substance use disorder. Elmore and
Crouch (2020) found that children between 8 and 17 years
old with four or more ACEs were 1.7 times more likely to
have anxiety and 2.2 times likely to have depression than
those not experiencing ACEs. Thus, children experienc-
ing four or more ACEs are at significantly higher risk for
mental health issues which likely influence other outcomes.
With approximately 46.3% of all children experiencing at
least one ACE and 21.7% experiencing two or more ACEs
(Bethell et al., 2017), ACEs are a substantial public health
issue impacting children’s mental health that poses a threat
to their long-term health, educational, and quality of life
outcomes. Since ACEs initially impede emotional, social,
and cognitive impairment before other outcomes (Felitti
et al., 1998) and there is well-documented evidence of poor
mental health outcomes among youth experiencing four or
more ACEs (Bomysoad & Francis, 2020; Elmore & Crouch,
2020), this study will explore mental health outcomes among
school-aged children.

Resilience

While the goal would be to prevent ACEs, resilience
research has sought to mitigate the impact of ACEs in
children and adults. Resilience is the quality of being able
to adapt and succeed despite experiencing adversity (Ortiz,
2019). Historic resilience research not specific to ACEs
was grounded in systems theory, attachment theory, and
other psychological theories and sought to understand how
individuals overcome any type of adversity. Research has
expanded to identifying protective factors that have allowed
those who have experienced adversity to succeed (Masten,
2018). Protective factors have included predispositions
like optimism and temperament, but they also included
modifiable protective factors (Hornor, 2017). Thus, one
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promising approach to address ACEs is to identify
modifiable protective factors that mitigate ACEs.

One resilience framework that has been developed to
address ACEs is the toxic stress and resilience framework
proposed by the National Scientific Council on the Devel-
oping Child (2015). In this framework, exposure to ACEs
results in negative outcomes through toxic stress. Toxic
stress occurs due to intense or ongoing exposure to high
levels of stress during childhood that results in physiologi-
cal changes that impact development, influencing future
outcomes. This framework has identified four modifiable
factors that build resilience to mitigate ACEs: mastery in
some area, strong self-regulation/executive functioning, a
supportive cultural/faith background, and a stable relation-
ship with at least one caring and supportive adult. A sup-
portive, stable, caring relationship with at least one adult
was identified as the most important of these factors. While
no empirical studies were discussed that demonstrated the
efficacy of this model in mitigating ACE:s, these factors align
with factors identified more broadly in resilience research
that help individuals overcome adversity (Masten, 2018).
Furthermore, factors identified in this framework were
similar to those identified by other scholars (Hornor, 2017;
Sciaraffa et al., 2017; Soleimanpour et al., 2017). However,
before widely implementing interventions to promote these
factors, evidence is needed that these factors mitigate ACEs
among children.

Other research has sought to identify potential protective
factors against ACEs. Bethell et al. (2019) found a dose-
wise relationship between positive childhood experiences
(PCEs) that included family, community, friend, and school
support along with communication factors that could
potentially be a protective factor against ACEs. Clements-
Nolle and Waddington (2019) found that positive family
communication, school connectedness, positive peer role
models, and internal resilience moderated the impact of
four to five ACEs on psychological distress among female
teenagers involved with the juvenile justice system. Bellis
et al. (2018) explored the impact of seven resilience factors
on multiple childhood health outcomes. The results were
mixed with certain resiliency factors being a significant
predictor of certain outcomes with no consistent predictors
across all outcomes.

While these studies did explore how protective factors
could potentially mitigate the impact of ACEs, the factors
chosen were not based upon a specific resiliency framework
or model. Furthermore, these studies did not provide conclu-
sive evidence of the factors that are most important to miti-
gate ACE:s to inform future interventions. As cited by several
researchers, understanding protective factors to mitigate the
well-established relationship between ACEs and negative out-
comes among children is an important gap that must be better
understood (Bomysoad & Francis, 2020; Heard-Garris et al.,

2018; Robles et al., 2019). Furthermore, most research on resil-
ience has focused on identifying protective factors for adults
(Clements-Nolle & Waddington, 2019). Thus, there remains a
substantial gap in the literature regarding a validated resilience
framework that can be implemented to build resilience to miti-
gate the impact of ACEs on childhood outcomes.

Current Study

Based upon the previously identified gaps in the literature,
this study utilized the 2019 NSCH to examine whether the
National Scientific Council on the Developing Child (2015)
framework predicts whether school-aged children that
experienced four or more ACEs ever had a mental health
issue. The study also explored which of the four National
Scientific Council on the Developing Child (2015) factors
had the strongest relationship with whether school-aged
children ever had a mental health issue among the same
population. Consistent with the NSCDC framework, this
study tested the following hypotheses:

1. Among children that experienced four or more ACE:s,
the presence of a supportive adult relationship, strong
self-regulation, a hopeful family tradition, and/or
mastery along with certain demographic characteristics
will be associated with a lower likelihood of children
ever having had a mental health issue.

2. Of the resilience characteristics, a supportive adult
relationship will contribute the most to predicting
whether a child with four or more ACEs ever was told
they had a mental health issue by a healthcare provider.

Method
Population and Procedures

This cross-sectional study used secondary data from the
2019 National Survey of Children’s Health (NSCH).
De-identified data was provided by the U.S. Census Bureau
(Maternal and Child Health Bureau, 2019). The NSCH is
a national survey administered by the Health Resources
and Services Administration’s Maternal and Child Health
Bureau to gather information on health, mental health,
and overall wellbeing of children between the ages of 0
and 17 years old as reported by parents. In 2019, 184,000
households were sampled with a screener questionnaire to
determine eligibility. Of the 68,500 screener questionnaires
completed, 35,760 households were eligible. Of those
35,760 households, 29,433 households completed the
topical interview used for this study providing data on one
child in the home. Households completed different survey
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versions based upon the child’s age (United States Census
Bureau, 2020). Thus, only households with children between
6 and 17 years old completed surveys with all the variables
of interest. Therefore, the sample was limited to children
between 6 and 17 years old.

Based upon the research questions, the sample only
included children that had experienced four or more ACEs.
This criterion was chosen because four or more ACEs was
the most common threshold for more negative outcomes
(Bomysoad & Francis, 2020; Elmore & Crouch, 2020) and
other NSCH ACEs studies used this threshold (Crouch
et al., 2019a, b; Elmore & Crouch, 2020). The 2019 NCHS
included nine ACEs items that asked about whether the child
had experienced racism, parental/guardian divorce, parental/
guardian death, parental/guardian incarceration, domestic
violence in the home, a victim of violence, household men-
tal illness, household drug/alcohol problem, and economic
hardship. All variables were dichotomous (yes/no) except
for economic hardship, which was categorical (never, rarely,
somewhat often, or very often). Consistent with other ACEs
studies using the NCHS (Balistreri & Alvira-Hammond,
2016; Crouch et al., 2019a, b; Elmore & Crouch, 2020),
economic hardship was dichotomized to yes (“somewhat
often” and “very often”) and no (“never” or “rarely”). The
total ACEs score was tabulated by adding the number of
ACEs experienced in which the child had a “yes” response.
This excluded children that had missing ACEs items.

Of the 21,259 households with children between 6
and 17 years old completing the survey, 19,964 (93.4%)
completed all nine ACEs items. Of those 19,964 responses,
1,279 (6.4%) experienced four or more ACEs. After
excluding children missing data on other variables in the
study, the final sample was 1,225 children between the ages
of 6 and 17 with no missing data that had experienced four
or more ACEs. The sample had an average age of 12.7 years
old (SD=3.36) with 51.3% male and 48.7% female.
Approximately 78.6% of the sample was Caucasian, 7.5%
black/African American, and 18.9% other. Table 1 includes
other sample demographics.

Measures

Demographics The demographic variables used as predic-
tors in this study were race, sex, gender, age, and socioeco-
nomic status. Race was categorized as “Caucasian”, “black/
African American”, and “other”. Gender was categorized as
“male” or “female”. Age was a continuous variable between
6 and 17 based upon the child’s age at the time of the survey.
Socioeconomic status was defined as the family’s house-
hold income as the ratio of the family federal poverty ratio.
Consistent with other studies (Stempel et al., 2017), these
ratios were recategorized as 0% to 199%, 200%-399%, and
400% or higher.
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Resilience Measures Five predictor variables were used to
capture the four constructs from the NSCDC toxic stress and
resilience framework (National Scientific Council on the
Developing Child, 2015). Consistent with other NSCH studies
exploring resilience factors (Foster & Weinstein, 2019; Heard-
Garris et al., 2018), ordinal responses for these items were
recoded to dichotomous variables to describe whether the
child had that characteristic. The first factor, a positive, stable,
relationship with at least one caring adult, was based upon two
items. First, the parent/caregiver relationship was assessed by
the question “How well can you and the child share or talk about
things that really matter?”” with the responses “very well” and
“somewhat well”” recoded as “yes” and “not very well” and “not
well at all” recoded as “no”. A relationship with another caring
adult was based upon the response to the question “other than you
or other adults in your home, is there at least one other adult in
the child’s school, neighborhood, or community who knows this
child well and who he or she can rely on for advice or guidance”
with the responses “yes” or “no”. Strong self-regulation was
based upon the response to the following item: “How often does
this child stay calm and in control when faced with a challenge?””.
The responses “always” and “usually” were recoded as “yes”
with “sometimes” and “never” coded as “no”. Hopeful family
tradition was based upon the response to the item: “When your
family faces problems, how often are you likely to stay hopeful
even in difficult times?”. The responses “all of the time” and
“most of the time” were coded as “‘yes” while “some of the time”’
and “none of the time” were coded as “no”. Mastery or control
over one area of one’s life was defined based upon whether the
child had engaged in at least one extracurricular activity in the
form of sports, outside of school clubs/organizations, outside
of school organized activities/lessons, or work. If the parents
answered “yes” to at least one of those four items, they were
coded as having participated in some extracurricular activity.

Mental Health Issues Child mental health issues were
defined by whether the parent or caregiver was ever told by
a healthcare provider that their child had depression, anxiety,
behavioral issues, or ADHD. Four items that asked “yes” or
“no” to whether the parent has been told that their child has
one of these mental health issues. If they answered “yes” to
any of the items, they were coded as “yes”. If they answer
“no” to all four items, they are coded as not ever having a
mental health issue. These items have been used in previous
studies to explore the relationship between mental health
issues and ACEs on the NSCH (Bomysoad & Francis, 2020;
Uddin et al., 2020).

Data Analyses
All statistical analysis was conducted using IBM SPSS

Statistics for Windows, Version 27.0. First, descriptive
statistical analysis was completed for all predictor and
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Table 1 Children
Characteristics by if Child Has
Ever Had a Mental Health Issue

Demographic/Predictor
Variable

All Children, n (%)

(n=1,225)

No MH? Issues,
n (%)
(n=517, 42.2%)

1 or more MH? Issue, n (%)

(n=708, 57.8%)

Sex
Male
Female

Race
Caucasian
Black/African American
Other

Socioeconomic Status
0-199% FPL
200-399% FPL

>399% FPL

Parental/Guardian Support
Yes
No

Other Adult Support
Yes
No

Strong Self-Regulation
Yes
No

Hopeful Family Tradition
Yes
No

629 (51.3%)
596 (48.7%)

901 (73.6%)
92 (7.5%)
232 (18.9%)

647 (52.8%)
366 (29.9%)
212 (17.3%)

1094 (89.3%)
131 (10.7%)

1110 (90.6%)
115 (9.4%)

649 (53.0%)
576 (47.0%)

1071 (87.4%)

Involvement in Other Activities

Yes
No

248 (48.0%)
269 (52.0%)

355 (68.7%)
50 (9.7%)
112 (21.7%)

265 (51.3%)
163 (31.5%)
89 (17.2%)

491 (95.0%)
26 (5.0%)

473 (91.5%)
44 (8.5%)

406 (78.5%)
111 (21.5%)

475 (91.9%)

381 (53.8%)
327 (46.2%)

546 (77.1%)
42 (5.9%)
120 (16.9%)

382 (54.0%)
203 (28.7%)
123 (17.4%)

603 (85.2%)
105 (14.8%)

637 (90.0%)
71 (10.0%)

243 (34.3%)
465 (65.7%)

596 (84.2%)

154 (12.6%) 42 (8.1%) 112 (15.8%)
980 (80.0%) 434 (83.9%) 546 (77.1%)
245 (20.0%) 83 (16.1%) 162 (22.9%)

MH is whether the child ever had been told by a healthcare professional that the child had depression,
anxiety, behavioral issues, or ADHD

outcome variables. Then, logistic regression was com-
pleted with validation. The entire sample was analyzed to
develop the initial model. The logistic regression model
was rerun with a training sample that consisted of 75%
of the original sample to determine if the model has the
same level of validity. Then, the analysis was completed
again with a 25% validation sample to assess the validity
in predicting the outcome variable. To determine regres-
sion model effectiveness, the model was compared to the
improvement of guessing whether a child had a mental
issue by chance. By chance, guessing accurately predicted
whether a child has at least one mental health issue 51.2%
of the time. To have a significant improvement of at least
25%, the model must have accurately predicted whether
the child has at least one mental health issue at least 64.0%
of the time.

The data set met all assumptions of logistic regression.
The dependent variable (mental health issue ever) was
dichotomous while each observation was independent. The

assumption of no multicollinearity was met since the VIF
values for all predictor variables were less than 5.0. There
was also a sufficiently large sample size of over 1,000 cases.

Results
Descriptive Results

A total of 1,225 children between the ages of 6 and 17
had experienced at least four ACEs and completed all
the variables of interest. Table 1 compares demographic
and resilience factors based upon whether they ever had
a mental health issue. A total of 708 (57.8%) of children
were ever told by a healthcare provider that they had
depression, anxiety, behavioral issues, or ADHD. Over-
all, 89.3% of children had a supportive parent/guardian
relationship, 90.6% had another adult from which to seek
advice or help, 53.0% had strong self-regulation, 87.4%
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Table 2 Model Correct Classification of One or More Mental Health
Issues

Observed Predicted
One or More Percentage
MH Issues Correct
No Yes
One or More MH Issues No 396 121 76.6%
Yes 231 477  67.4%
Overall Percentage 71.3%

had a hopeful family tradition, and 80.0% participated in
at least one out of school activity. Children that ever had
a mental health issue had lower levels of parent/guardian
support, other adult support, self-regulation, hopeful fam-
ily traditions, and extracurricular activity involvement than
children that never had a mental health issue. Children that
were male (53.8%), Caucasian (77.1%), and in a household
less than 200% of the federal poverty limit (54.0%) had the
highest percentages of ever having a mental health issue.

Logistic Regression Results

Mental Health Issues Based upon the logistic regression run
on the full sample, the model including all resilience and
demographic variables explained a significant amount of
variance in whether children had ever had at least one men-
tal health issue (X2 (11)=275.82, p<0.001). Approximately
27.1% of the variance in children with multiple ACEs ever

having at least one mental health issue was explained by
the predictor variables (Nagelkerke R?=0.271). The train-
ing sample of 941 was also significant (X2 (11)=205.33,
p<0.001) and predicted 26.8% of the variance (Nagelkerke
R*=0.268) in children ever having a mental health issue.

The model significantly improved on the prediction of whether
a child with 4 or more ACEs had at least one mental health
issue over chance. As seen in Table 2, the model correctly clas-
sified cases approximately 71.3% of the time, exceeding the 64%
threshold of at least a 25% improvement over guessing. The
model correctly classified 67.4% of those with at least one men-
tal health issue and correctly classified 76.6% of cases without
a mental health issue. The training sample and validation sam-
ple also demonstrated similar improvements with the training
sample correctly classifying 71.2% of children and the valida-
tion sample correctly classifying 71.4% of children. Thus, the
model with resilience and demographic variables significantly
improved the prediction of mental health issues in this sample.
Resilience Factors Logistic regression results with coeffi-
cients are presented in Table 3. After controlling for the
other variables, a supportive parent/guardian relationship,
strong self-regulation, race, and age were significantly asso-
ciated with whether a child with multiple ACEs ever had a
mental health issue. Strong self-regulation had the strongest
association based upon an odds ratio of 0.149. Thus, the
odds of a child with four or more ACEs not ever having had
a mental health issue in childhood increased by a factor of
6.71 (1.00/0.149) for children with strong self-regulation
compared to children without strong self-regulation. The
odds of not ever having a mental health issue increased by

Table 3 Logistic Regression for

& . Variables B S.E. Wald df Sig. Exp(B)
Full Sample to Predict if Child
Has at Least One Mental Health Resilience Predictor Variables
Issue Parent/Guardian Support 057 026 5.00 1 0.025 0.57
Other Adult Support 0.11 0.24 0.22 1 0.636 1.12
Strong Self-Regulation -1.90 0.14 182.90 1 0.000 0.15
Hopeful Family Tradition -0.15 0.22 0.47 1 0.492 0.86
Involvement in Other Activities -0.13 0.18 0.51 1 0.475 0.88
Demographic Predictor Variables
Socioeconomic Status
Greater than 399% FPL (Referent) 1.12 2 0.571
Less than 200% FPL -0.04 0.18 0.04 1 0.841 0.96
200%-399% FPL -0.18 0.20 0.79 1 0.373 0.84
Race
Caucasian (Referent) 11.03 2 0.004
Black or African American -0.73 0.25 8.44 1 0.004 0.48
Other -0.34 0.17 3.97 1 0.046 0.72
Sex (Compared to Male) -0.25 0.13 3.63 1 0.057 0.78
Child's Age in Years 0.06 0.02 7.27 1 0.007 1.06
Constant 1.93 0.51 14.39 1 0.000 6.87
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a factor of 1.77 (1/0.565) for those children that had a sup-
portive parent/caregiver relationship compared to children
compared to those without a supportive parent/caregiver
relationship. Compared to Caucasian children, the odds of
African American children not ever having had a mental
health issue increased by a factor of 2.07 (1.00/0.483), and
other race increased by a factor of 1.39 (1.00/0.715). In the
sample of children between 6 and 17 years old, older chil-
dren had greater odds of ever having had at least one mental
health issue than younger children. For every year of addi-
tional age, the odds of having at least one mental health issue
increased 5.7%.

In the randomly selected training sample of 75% of the
cases, a supportive parent/caregiver relationship and strong
self-regulation still significantly contributed to the regression
model along with other race compared to Caucasian. Female
compared to male was also significant, but African American
compared to Caucasian and age no longer significantly contrib-
uted to the regression model. While the statistical significance
of these variables differed in the training sample, the direction
of all the variables was consistent with the full sample, and the
overall model was still significant.

Thus, while there was some variability regarding which
demographic predictors significantly contributed to the regres-
sion model, a supportive relationship with a parent/caregiver
and strong self-regulation significantly contributed to the
model and decreased the odds that a child would ever have
had a mental health issue in both samples. Hopeful family
traditions, other adult relationships, and activities outside of
school did not significantly contribute to the model after con-
trolling for other variables. Race, gender, and age potentially
significantly contributed to the model in a least one sample,
but results were inconsistent across the full sample and training
sample. However, there was evidence that two of the resilience
factors were associated with a lower likelihood of children ever
having a mental health issue.

Discussion

This study explored whether the presence of four modifiable
protective factors identified by the National Scientific Coun-
cil on the Developing Child (2015) along with certain demo-
graphic factors were associated with lower levels of mental
health issues ever (depression, anxiety, behavioral issues, or
ADHD) in children between 6 and 17 years old with four or
more ACE:s. Utilizing the 2019 NSCH, a supportive parent/car-
egiver relationship, supportive other adult relationship, strong
self-regulation, a hopeful family tradition, mastery/engagement
in extracurricular activities, age, sex, race, and socioeconomic
status accounted for 27.1% of the variance in whether a child
with four or more ACEs ever had at least one mental health

issue. The regression model also significantly improved the
ability to predict whether a child ever had a mental health issue
over chance. The study also explored which predictor variables
had the strongest relationship with mental health issues in the
study population, hypothesizing that supportive adult relation-
ships would have the strongest relationship. Self-regulation had
the strongest association with not ever having a negative men-
tal health outcome with a strong parent/guardian relationship
being the only other significant resilience variable. Race and
age also significantly contributed to the model.

NSCDC Framework

The effectiveness of the regression model that included modifi-
able resilience factors in predicting whether children with four or
more ACEs ever had a mental health issue was consistent with
the National Scientific Council on the Developing Child (2015)
framework and supported the study’s first hypothesis. This builds
upon previous resilience theories and research that has estab-
lished the importance of adult relationships, self-regulation/
executive functioning, mastery, and an affirming and hopeful
cultural or faith tradition (Masten, 2018). While not specific to
the National Scientific Council on the Developing Child (2015)
framework, other researchers have found that protective factors
can mitigate the impact of ACEs on mental health issues. Among
adults, Bethell et al. (2019) found that having six to seven protec-
tive factors decreased the odds of poor mental health or depres-
sion by 72% compared to adults with two or fewer protective
factors. Another study found adults with four or more ACEs with
caregiver protective factors in childhood were significantly less
likely to have mental health issues in adulthood (Crouch et al.,
2019a, b). Clements-Nolle and Waddington (2019) found that
certain protective factors were associated with lower levels of
psychological distress among female youth involved in the juve-
nile justice system. Thus, this study builds upon those studies by
demonstrating the ability of protective factors to predict whether
a child experiencing four or more ACEs will ever have had a
mental illness in childhood using a comprehensive resilience
framework and nationwide data set of school-aged children.

Modifiable Resilience Factors

Self-regulation and Parent/Guardian Relationships The
study also explored which modifiable resilience factors had
the strongest association with children experiencing four or
more ACEs not ever having a mental health issue. Of the
resilience factors explored in this study, strong self-
regulation contributed the most to the prediction of whether a
child with four or more ACEs ever had a mental health issue.
A supportive parent/caregiver relationship was the second
strongest resilience factor. While both factors decreased the
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likelihood of a child ever having a mental health issue, the
National Scientific Council on the Developing Child (2015)
framework indicated that a supportive, stable relationship
with at least one caring adult was the most important factor
in mitigating ACEs with other studies finding similar out-
comes (Robles et al., 2019). Thus, the second hypothesis that
a supportive adult relationship was the strongest predictor in
the regression model was not supported by this study.

Foster and Weinstein (2019) found a similar outcome in
which emotional resilience, which included self-regulation,
had the strongest relationship with mitigating the impact
of ACEs on obesity. Based upon a significant odds ratio of
0.565 after controlling for the other variables in the study,
a supportive parent/caregiver relationship was the second
strongest resilience factor in this study. Parental and car-
egiver relationships have been identified as a protective
factor in other studies that mitigates the negative impact of
ACEs on children (Crouch et al., 2019a, b; Robles et al.,
2019; Uddin et al., 2020). Several factors may have contrib-
uted to this discrepancy. First, Woodward et al. (2017) found
that children with lower levels of self-regulation were more
likely to have mental health issues such as ADHD, anxiety,
or behavioral issues. Due to the relationship between self-
regulation and these mental health issues, self-regulation
may be a stronger protective factor against this particular
outcome. Thus, certain protective factors may have a stronger
relationship with certain outcomes. Second, while the NSCH
self-regulation item was similar to self-regulation described
in the National Scientific Council on the Developing Child
(2015) framework, other researchers have used the item as
a measure of child resilience (Heard-Garris et al., 2018).
Thus, this item could potentially be a mediator between other
protective factors and mental health issues. Alternatively,
the parent/caregiver relationship item only addressed one
aspect of parental/caregiver relationships, communication.
Items that fully encompassed all aspects of a strong, sup-
portive, caring relationship with one adult based upon the
National Scientific Council on the Developing Child (2015)
framework may have had a stronger relationship with mental
health outcomes.

Other Adult Relationships, Mastery, and Hopeful Family
Tradition In this study, other adult support, involvement
in other activities (mastery), and a hopeful family tradition
did not significantly contribute to the prediction of men-
tal health issues after controlling for the other variables.
The findings are inconsistent with other studies that found
mastery or self-efficacy mitigated the negative impact of
trauma or ACEs (Cohrdes & Mauz, 2020; Infurna et al.,
2015). Hope has also been identified as a protective factor
that builds resilience to overcome trauma in other studies
(Lenz, 2021; Munoz et al., 2020). The findings were also
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inconsistent with the National Scientific Council on the
Developing Child (2015) framework. Several factors could
account for these differences. First, parent/caregiver and
other adult relationships are not separated in the National
Scientific Council on the Developing Child (2015) frame-
work. Thus, in this sample where 89.3% of children had a
supportive parent/caregiver relationship, the addition of
other adult support may not have added any unique contri-
bution to the variance or this construct. Second, resilience
factors were limited to items on the NSCH. While self-
regulation and parent relationship questions more closely
aligned with the National Scientific Council on the Devel-
oping Child (2015) framework, participation in activi-
ties outside of school was a proxy measure for mastery.
Participation does not ensure the children had mastery in
those areas. Similarly, the National Scientific Council on
the Developing Child (2015) considers the fourth factor to
be an “affirming faith or cultural tradition” that “responds
effectively when challenged”. This includes hope, but the
construct goes beyond just hope. In addition, the NSCH
item only discussed whether the family stayed hopeful from
the caregiver’s perspective. The item was not specific to the
child and did not include all aspects of this construct. Thus,
the items on the NSCH likely did not include all aspects of
the constructs within the NSCDC framework. An instru-
ment that is more closely aligned with the National Scien-
tific Council on the Developing Child (2015) framework
could better validate these protective factors.

Limitations & Future Research

The primary limitation of this study was that it was a cross-
sectional design that utilized data from the 2019 NSCH
based upon parent/caregiver reports. The cross-sectional
nature of the study limits the ability to infer temporal or
causal relationships between resilience factors and mental
health issues. Also, since the items were based upon parental
response, the resilience factors did not capture the child’s
perception of each of these factors. From a resilience frame-
work, the child’s perspective is more important in determin-
ing whether they possess that protective factor. Similarly,
when determining the ACEs score, parents or guardians
may underreport adverse events that may reflect poorly upon
them or may be unaware of some of their child’s experi-
ences. Also, not all the ACEs included in the original ACEs
study were included on NSCH. The study excluded ACEs
like sexual abuse, physical abuse, and neglect (Felitti et al.,
1998). Thus, the number of ACEs was likely underreported
for children, meaning some children with four or more ACEs
may have been excluded from this study.

Another limitation of this study was that the resilience
items on the NSCH did not exactly match the factors in the
National Scientific Council on the Developing Child (2015)
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framework. A supportive adult relationship was composed
of two items that were based primarily on communication
and support without recognizing other aspects of supportive,
stable adult relationships (Centers for Disease Control &
Prevention, 2013). While self-regulation appears to align
with the National Scientific Council on the Developing
Child (2015) framework, executive functioning was not
captured by the survey. Proxy measures were also used for
the constructs of mastery and a supportive and affirming
faith and cultural tradition. While these contained elements
of these construct, a survey with items developed using
the National Scientific Council on the Developing Child
(2015) framework would be needed to validate the model
more accurately. Thus, subsequent studies are needed
to develop and utilize an instrument that fully captures
National Scientific Council on the Developing Child (2015)
constructs to further validate this framework.

While this study demonstrated that modifiable resilience
factors within the National Scientific Council on the
Developing Child (2015) framework predicted whether
children with four or more ACES ever had a mental health
issue, future research is needed to explore and further
validate the framework’s effectiveness with other child and
adult outcomes. One important step in further validating
the National Scientific Council on the Developing Child
(2015) framework is to develop an instrument to measure
the four modifiable protective factors as described by
the framework. Longitudinal studies are also needed to
establish causality, understand pathways of resilience,
and determine the relationship between the modifiable
protective factors within this model. Finally, the National
Scientific Council on the Developing Child (2015)
framework is only one approach to understanding how
modifiable protective factors mitigate ACEs. The “Health
Outcomes from Positive Experiences” framework, positive
childhood experiences (PCEs), advantageous childhood
experiences, and benevolent childhood experiences (BCEs)
are other resilience approaches that seek to understand and
explain the relationship between protective factors and
ACEs (Bethell et al., 2019; Crandall et al., 2020; Narayan
et al., 2018; Sege & Harper Browne, 2017). While some
of these approaches have demonstrated some preliminary
evidence of a dose-wise relationship between PCEs and
more favorable outcomes for those experiencing ACEs
(Bethell et al., 2019; Elmore et al., 2020), research is needed
to understand if a framework like the National Scientific
Council on the Developing Child (2015) framework that
emphasizes key factors or a dose-wise relationship better
predicts resilience. Thus, future research should explore
these and other potential frameworks to identify modifiable
protective factors, understand which factors have the
strongest relationship, and understand how they relate to
inform evidence-based interventions to build resilience to

overcome ACEs and other childhood trauma. Furthermore,
policymakers should seek to include more robust measures
of resilience along with ACEs in national and population-
level surveys to further advance resilience research (Centers
for Disease Control & Prevention, 2020).

Implications

The identification of modifiable protective factors that
potentially mitigate ACEs has strong implications to guide
future interventions to improve mental health outcomes
among children experiencing multiple ACEs. In this study,
self-regulation was the strongest predictor of whether a child
ever had a mental health issue. Fortunately, interventions
have been effective at increasing self-regulation throughout
childhood into early adulthood (Murray et al., 2016). Effective
self-regulation interventions should promote “co-regulation”
between caregivers and children, instruct children on self-
regulation skills, and create predictable and supportive
environments. Interventions should also be developmentally
appropriate and target multiple ecological levels such as child
skill acquisition, parent/caregiver training, educator training,
and safe and supportive school environments (Murray et al.,
2019). Interventions can target “co-regulation” by teaching
parents, teachers, and other caregivers self-regulation to
model behaviors, develop supportive relationships, and
teach techniques for adults to recognize and be responsive to
children’s emotions and needs (Murray et al., 2016, 2019).
Self-regulation skills can be targeted through developmentally
appropriate interventions that teach children specific skills
with increasing complexity across childhood (Murray et al.,
2019). While parents can begin early on teaching self-
regulation, social-emotional learning is one school-based
approach that can be implemented school-wide to develop
self-regulation in children (Murray et al., 2016; Zins & Elias,
2007). To create safe and supportive environments, parents,
schools, and other caregivers should seek to provide safety,
stability, predictability, and regular routines and schedules
(Murray et al., 2019; Sciaraffa et al., 2017). Schools can
even utilize universal approaches such as trauma-informed
schools that create safe environments for students who
have experienced trauma by increasing school-wide trauma
awareness while preventing re-traumatization (Thomas et al.,
2019).

Supportive parent and guardian relationships had the second
strongest relationship with whether children experiencing
multiple ACEs ever had a mental health issue. Thus, parent
education and training interventions should be used to
promote positive relationships with children. The Centers for
Disease Control and Prevention (2013) has identified several
evidence-based parenting education programs that teach
parents how to communicate, interact, and play with children
in safe, nurturing, and emotionally responsive ways to build

@ Springer



996

Journal of Child & Adolescent Trauma (2022) 15:987-998

supportive relationships. These evidence-based programs often
utilized innovative approaches to reach children at higher risk
while also delivering developmentally appropriate techniques
to connect with children throughout childhood (Centers
for Disease Control & Prevention, 2013). In the absence of
supportive parent and guardian relationships, interventions
should be used that promote other supportive adult relationships
such as teacher-student relationships, mentoring relationships,
or relationships with other trusted adults such as coaches,
counselors, tutors, or naturally occurring mentors (Black
et al., 2010; Centers for Disease Control & Prevention, 2013;
National Scientific Council on the Developing Child, 2015;
Sciaraffa et al., 2017). Thus, this study demonstrates the need
for developmentally appropriate interventions that increase
self-regulation and supportive adult relationships for children
throughout childhood to mitigate ACEs.

Conclusions

Previous research has well documented the negative impact
of ACEs on academic, health, and quality of life outcomes.
While preventing ACEs would be ideal, a significant propor-
tion of children have experienced ACEs. This study con-
tributed to the literature by demonstrating how modifiable
protective factors identified in the toxic stress and resilience
framework were associated with lower levels of mental
health issues among children with 4 or more ACEs. This
current study was the first known study to explore whether
the resilience factors identified by the National Scientific
Council on the Developing Child (2015) framework were
associated with fewer negative mental health outcomes
among children experiencing four or more ACEs. Further-
more, the study demonstrated that strong self-regulation
and supportive parent/caregiver relationships were associ-
ated with a lower likelihood of mental health issues among
this population. While future research is needed to further
validate the National Scientific Council on the Developing
Child (2015) framework, the study outcomes demonstrate
the promise for interventions that promote self-regulation
and supportive parent/caregiver relationships to build resil-
ience for children to overcome the negative impact of ACEs.
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