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Abstract

In recent years, there have been advances in research regarding the prevalence of Adverse Childhood Experiences
(ACEs) and resulting poor outcomes for children who have experiences ACES. ACE exposure has been connected
with poor academic performance, poor health outcomes, and certain diseases. However, there is still relatively
little known about the prevalence and impact of ACE exposure in early childhood. Using the 2016 National Survey
of Children’s Health, this study assessed the prevalence of adverse childhood experiences for children under the
age of six years. This research measured the impact of individual ACEs on health and developmental outcomes and
found that financial hardship and parental mental illness both had increased odds of having health and developmental
difficulties. Furthermore, this work finds that there is a dose-response relationship between ACE count and
increased risk of health and developmental difficulties. Conversely, children who were reported as affectionate with
their parent had decreased risk for health and developmental problems. Programs supporting families with young

children should focus efforts on enhancing quality of attachment, especially for children experiencing ACEs.
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The study of Adverse Childhood Experiences (ACEs) is
helpful in demonstrating how adversity is often associ-
ated with negative outcomes. The ACE questionnaire
measures traumatic events in childhood, like abuse,
neglect, and family dysfunction, that present a risk for
future medical, academic, and social problems. High
ACE scores have been determined to predict adult risky
behavior and are associated with health and disability in
childhood.'** Studying the impact of ACEs in childhood
is important for developing interventions to help miti-
gate additional risks associated with ACE exposure.’

Purpose of this Study

This study aims to add to the existing literature on ACEs
by examining the impact of ACEs on development in
early childhood. Due to the rapid brain development in
young children, ACE exposure early in childhood may
impact children’s health, learning, and behavior.® Using
a developmental cascade framework to examine risk in
early childhood, this study aims to examine develop-
mental risk factors associated with individual and cumu-
lative ACEs.” This research will supplement the body

of literature on the achievement gap by including an in-
depth analysis of multiple adversities, in addition to
income, and examine the odds of additional associated
medical and developmental risks. Understanding the
prevalence of ACEs and the risks associated with ACEs
in early childhood is critical for creating interventions
that promote positive development for youth and inform
parental education to minimize future ACE exposure.
Specifically, this study aims to examine the relation-
ship of each individual ACE and the number of special
health needs that represent chronic health conditions and
developmental risk factors in young children (such as
having emotional or behavioral problems). Furthermore,
this study examines the likelihood of developmental
risk factors with the increase in cumulative ACE score,
examining a dose-response relationship to multiple
developmental adversities. I hypothesized that children
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with higher ACE scores will have more health and
developmental difficulties. Zero-inflated negative
binominal regression was used to determine the likeli-
hood of health and developmental problems in relation
to the number of ACEs a child has experienced.
Additionally, this relationship was examined for differ-
ences between children who demonstrate affection to
their caregiver and those who rarely or never do.

Prior Literature

The ACE study measures traumatic events in childhood,
like abuse, neglect and family dysfunction, that present
a risk for future problems. The original 10 item ACE
questionnaire includes questions regarding housechold
dysfunction: parental separation, incidents of domestic
violence, substance abuse, mental illness, and criminal
behavior; abuse: psychological, physical, and emo-
tional; and neglect: physical and emotional.*

The initial ACE study found a strong relationship
between exposure to abuse or household dysfunction
during childhood and multiple health risk factors for the
leading causes of death in adulthood. In their research
Felitti et al* found that adults who had experienced 4 or
more ACEs showed a 12 times higher prevalence of
health risks such as alcoholism, drug use, depression,
and suicide attempts. These findings raised awareness
about the connection between childhood experiences
and outcomes as an adult.

The study of ACEs demonstrates the many intercon-
nected implications of risk. Traumatic events that occur
within a child’s immediate environment impact the
child’s development. Recent studies on ACEs have
shown an increase in health and disability diagnosis
associated with higher ACE scores.>> Due to this field of
research, adversity is no longer perceived as solely a
social issue, as it effects health and development also.
Interventions such as the Center for Youth Wellness,> are
targeting the medical, social, and psychological effects
of adversities through a multidisciplinary approach.
Supporting this complex relationship between ACEs
and health other research found that children with spe-
cial health care needs were more likely to have been
reported as having experienced each individual ACE
and had a higher average ACE score.®

The study of adverse experiences focuses on the
objective events but is not fully able to include the sub-
jective interpretation of life events. Resilience, or posi-
tive adaptation, is evident from participants with high
ACE scores in the initial ACE study given that the
population examined was adults who were employed
and insured, this signifies that even those adults who
experienced significant adversity as a child were able
to successfully meet social standards by obtaining

employment.* This study represents the complex nature
of risk and resilience since the participants were engag-
ing in some maladaptive behaviors, while showing
competence in other areas. While there was a strong
correlation between ACEs and risky behavior such as
addiction and obesity there is still variation in social
outcomes.

A more recent study examined over 700 medical
records of youth receiving medical services at an inner-
city pediatric clinic. Researchers found a 30-fold
increase in learning or behavior problems (as reported
by parents) between children with high ACE scores (4 or
more) compared to children with no ACEs. This work
helps to connect the dots between social risk factors and
educational outcomes.

Bower and Baldwin? studied the prevalence of ACEs
among high school aged children in an urban school
district. They found that the prevalence and specific
type of adversities varied from different socioeconomic
groups. Parental put downs were more common among
children from higher socio-economic status (SES) and
neighborhood violence was more common in children
from lower SES backgrounds. The authors used multi-
ple regression models to control for poverty when mea-
suring the impact of ACEs on individual and school
performance. Overall, higher ACE scores were signifi-
cant in predicting grades, school achievement, and drug
abuse. Average ACE scores for schools were associated
with state test scores, graduation rates, and college
attendance rates.

In a nationally representative study, children with
higher ACE exposure were less likely to be engaged in
school and more likely to repeat a grade. Furthermore,
children with more than 2 aces were more likely to have
attention deficit hyperactivity disorder (ADHD), behav-
ior problems, and to bully others.! The ACE studies have
been helpful in connecting cumulative risks with aca-
demic, health, and social outcomes.

Additional research shows that having a trusting
adult present in childhood can serve as a buffer for the
negative impact of ACEs. A study in the United Kingdom
studied the impact of ACEs on health harming behaviors
in adulthood and the mitigating effect of having an
always available adult present in childhood. The increase
of ACEs without the support of a trusted adult was asso-
ciated with a higher ratio of harmful health behaviors.
Even in participants with zero ACEs there were higher
rates of smoking and poor diet in those without a trust-
ing adult available during childhood.’ This research sig-
nifies the importance of having available adults as a
mitigating factor for adversities including economic
deprivation as well as other ACEs. This study is signifi-
cant in that is suggests that even while many of the ACE
questions are directly related to parental stressors, there
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is still variation in adult outcomes based on having the
support of a trusting adult in childhood. This could help
inform perspective interventions aimed at mitigating the
impact of ACEs in early childhood.

Furthermore, the role of attachment has previously
been established as critical during the early childhood
years. Masten,'? states:

“The attachment relationship, in the elaborated theory,
serves as a template for future relationships. A secure early
attachment bond cascades to foster close relationships in
subsequent years with friends, mentors, and romantic
partners, serving protective functions for human adaptation
over the life course. Research has demonstrated that
sensitive, consistent caregiving enhances the quality of the
attachment relationships, forecasting better social and
emotional development.” (p. 20)

Thus, in early childhood, secure attachment can be pre-
ventative in nature, promote positive relational devel-
opment, or protective in nature, depending on the
context.

Developmental Opportunities

Furthermore, there are 3 natural periods in development
where youth are especially susceptible to change. The
first critical period of development is in early childhood
years where brain development is rapidly occurring, and
children are in a state of neural plasticity. Any exposure
to adversity, or ACEs, during this period of development
may hinder healthy development.® Prior research on
early exposure of abuse and neglect has established the
consequences on the developing brain altering norma-
tive development.'' Additionally, another critical period
of development occurs in adolescents, where the brain is
experiencing neural pruning and individuals are seeking
a sense of identity. And finally, the transition into adult-
hood is a crucial period for developing self-efficacy,
pursuing meaning, and exposure to opportunities for
success.'? These developmental transitions are periods
of vulnerability and opportunity. Research measures for
resilience in youth need to consider developmental tim-
ing for determining potential risks, protective factors,
and outcome measures. Parents are particularly impor-
tant in raising young children as they pass along genes,
impact the environment and provide experiences; all of
which has the potential for both positive and negative
impact on development.!* Prior research associated
exposure to ACEs in early childhood with academic and
behavioral difficulties in kindergarten.'* This study con-
siders the role of parental stressors and other ACEs, in
early childhood when children are especially reliant on
their parents in connection to the child’s developmental
outcomes.

Developmental Cascades

This study of risk and development is fitting with the
framework of developmental cascades. Masten and
Cicchetti’ define developmental cascades as “the cumu-
lative consequences for development of the many inter-
actions and transactions occurring in developing
systems that result in spreading effects across levels,
among domains at the same level, and across different
systems or generations.” (p. 491). This framework can
be used to explain the impact of family systems on indi-
vidual child development and the relationship between
one area of development on another. The study of
developmental cascades encompasses the impact of one
system on another area of development, such as the
connection between ACE exposure in childhood and
health outcomes in adulthood.* This negative type of
developmental cascade is also referred to as a risk cas-
cade.!? Conversely, a positive developmental cascade
may be triggered by the impact of an intervention that
promotes a healthy developmental trajectory that has
lasting effects. This type of cascade is evident in the
research on the effectiveness of interventions in early
childhood that promote skills for school readiness and
parental education that alter the predicted course of
development and have a lasting impact.!” Likewise,
Masten and Cicchetti,’ state:

“Well-times and targeted interventions could interrupt
negative or promote positive cascades; these efforts may
work by counteracting negative cascades, by targeting the
reduction of problems, or by targeting improvements in
competence in domains that increase the probability of
better function in other domains.” (p. 491)

Understanding the impact of developmental risk cascades
in early childhood is especially important for tailoring
interventions that can promote a positive developmental
trajectory given that the return on investment is greater
during early childhood.'® Therefore, the study of ACEs on
the developing child could provide information for inter-
ventions to prevent future ACEs and reduce the negative
impact of ACEs on development.

Research Questions:

(1) Isthere a difference between individual ACEs in
predicting the increased likelihood for health
and developmental problems?

(2) What predictive power does ACE count have in
determining the likelihood of cumulative health
and developmental problems in early childhood?

(3) Does the relative risk of ACE score on health
and developmental outcomes differ for children
who are affectionate with their parent?
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Methods

For this study data from the 2016 National Survey for
Children’s Health (NSCH) will be used. This dataset,
developed by the Health Resources and Service
Administration (HRSA) and Maternal and Child Health
Bureau (MCHB), provides data on multiple aspects of
children’s health and development. The participant sam-
ple includes a nationally representative sample of nonin-
stitutionalized children between the ages of newborn
and 17 years. Initially, 139923 households were screened
for age eligible children and then one child was selected
at random for an interview regarding health and wellbe-
ing. Surveys were administered both by mail and via
the internet. A total of 50212 surveys were completed by
parents or guardians.!” The 2016 NSCH data also
includes information on children with special health
care needs. Data collection instruments can be found at
https://www.childhealthdata.org/learn-about-the-nsch/
survey-instruments.

Participants

For this analysis only information using the topical
questionnaire for children who were Syears old or
younger are included. Data are weighted to represent the
population of noninstitutionalized children nationally
and in each state. This analysis includes a subpopulation
of children under the age of 6—the age most heavily
relying on parents for protection and educational oppor-
tunities. There is a total of 14494 survey responses for
children under the age of 6 (29% of the total surveyed
sample).

Measures

Demographic characteristics. For this analysis, I have
included age (in years), gender, and race/ethnicity
(Hispanic, white, Black, other/multi-racial) as control
variables. Additionally, a ratio of the household poverty
provided by NSCH is included in the descriptive demo-
graphic table, but not controlled for in the analysis due
to the overlap with the ACE question “How often has it
been hard to get by on your family’s income—hard to
cover basics like food or housing?”

Adverse Childhood Experiences (ACEs). The NSCH mea-
sure for ACEs is based on parent report and are mea-
sured as being either present or absent. The wording of
the NSCH ACE questionnaire was modified from the
original screener used by the Center for Disease Control
(CDC) to minimize under-reporting.'® The 9 ACE ques-
tions were included based on the observable nature of
items on which parents can report. The ACE scale

included one question for each of the following: eco-
nomic hardship, parental divorce, death of a parent,
parental incarceration, mental illness of a family mem-
ber, drug/alcohol abuse of family member, domestic
violence, neighborhood violence, and racial discrimina-
tion. The 9 questions used to measure ACEs are listed in
Table 4. The low non-response rate (1.4%) for the ACE
questions signifies that the measures were acceptable for
respondents. The NSCH-ACE measure is determined to
collectively measure overall adversity (Cronbach’s
alpha=.66). This is consistent with the findings of
Bethell et al'® confirmatory factor analysis and latent
class analysis supporting the usage of the NSCH-ACE
measure for assessing cumulative risk.

Special health care needs. Five questions were asked in the
initial screener regarding special health care needs of chil-
dren, representing overall problems with health and
development. In determining the special health care needs
(SHCN) status, NSCH combined several health risks
including (1) taking prescription medication, (2) requir-
ing more medical/mental health/educational services than
usual for the child’s age, (3) having a condition that limits
ability to do age-appropriate tasks, (4) needing special
therapies (physical, occupational, or speech), or (5)
having ongoing emotional, developmental, or behavioral
concerns. If respondents answered yes to any condition a
follow up question was asked regarding if the condition is
expected to last 12months or longer. SHCN status is
determined based on the presence of a qualifying factor
and the anticipated duration of more than 12months.
NSCH also included a total count of qualifying factors
that determine whether a child is considered to have spe-
cial health care needs.'® An additional variable is avail-
able for children who have 2 or more qualifying factors
signifying a greater developmental impact of one condi-
tion or the presence of multiple comorbid conditions. This
analysis includes the total count of all qualifying factors.

Analysis

To investigate the impact of individual ACE predictive
power and cumulative ACE count on children’s overall
health and development, 2 separate zero inflated nega-
tive binomial regression models were used. One model
was used measuring the individual impact of each ACE
(Figure 1). This model will be helpful to measure the
direct impact of specific adversities in order to plan tar-
geted interventions. A second model was measured to
examine the cumulative impact of ACE count on health
and developmental outcomes (Figure 2). This model
examines the total cumulative impact of adversities in
early childhood.
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IV- ACEs

Difficulty getting by on income
Divorce/separation

Death of a parent

Parent served jail time

DV-SHCN
Count of SHCN qualifying
factors

Domestic violence
Neighborhood violence
Parent mentally ill/suicidal
Parent drug/alcohol
Victim of discrimination
Controls

Age

Race

Sex

Zero inflated negative binominal

Figure |. Relationship of individual ACEs to the relative risk of cumulative health and developmental impairments.
Abbreviations: ACEs, Adverse Childhood Experiences; CSHCN, Child with Special Health Care Needs.

IV- ACEs
Number of ACEs
Affectionate with parent

DV-SHCN
Count of SHCN qualifying
factors

Controls

Race
Sex

Age Zero inflated negative binominal

v

Figure 2. Relationship of total ACE score to the relative risk of total health and developmental impairments.
Abbreviations: ACEs, Adverse Childhood Experiences; CSHCN, Child with Special Health Care Needs.

In preparation for data analysis, I examined all vari-
able distribution for normality. Distribution of the con-
tinuous independent variable and missing data patterns
were assessed. Regarding the ACE count, the skew
(3.07) and kurtosis (15.26) fell outside the acceptable
range (<3), for this reason and to enhance readability,
ACE score will be categorized as (1) 0 ACEs, (2) 1
ACE, (3) 2 or 3 ACEs, or (4) 4 or more ACEs. These
categories are consistent with previous research on
ACEs.2*?

There is no missing data for factors considered as
special health needs as these questions were asked in the
screener administered before the full questionnaire was
completed. As seen in Table 4, missing data for the ACE
questions are relatively low (less than 5% for all mea-
sures). I found no significant predictors of missingness
relative to the variables in my dataset. Therefore, com-
plete case analysis will be used. This decision is sup-
ported by the notion that it would be inappropriate to
impute sensitive information such as ACE scores or
diagnosis.

Variance inflation factors for all variables were <<3.0,
suggesting no multicollinearity of the data.?’ To deter-
mine the best fitting model Poisson regression model
(PRM), negative binomial regression model (NBRM),
zero inflated Poisson (ZIP), and zero inflated negative
binomial (ZINB) models were compared. Zero inflated
negative binomial model was preferred over other mod-
els based on the AIC and BIC (shown in Table 1). The a
(IRR=0.64, se=0.16, 95% CI=0.4, 1.03) is not equal to
zero signifying over dispersion of the data, justifying the
appropriate use of the zero inflated negative binomial
model. In this data having zero qualifying health care
needs could be due to lack of qualifying factors or could
be lack of health care access to evaluate special health
needs. In this data there were a significant percent of
children without health care needs. Having no qualify-
ing health needs was associated with younger children,
with 95% of children under the age of 1 having zero
special health care factors, whereas 84% of children
Syears old had zero qualifying special health care needs
(shown in Table 2).
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Table |. Model Fit Comparisons.

PRM NBRM ZIP ZINB
BIC 18936.89 14780.78 14586.42 14516.85
AIC 18883.95 14720.27 14518.35 14441.22

Table 2. Percent of Special Health Care Needs by Age.

SHCN count  <I | 2 3 4 5
No SHCN 95.25 92.88 89.67 8597 85.10 83.63
| SHCN 221 420 536 656 690 777
2 SHCN 1.24 1.33 149 273 335 3.60
3 SHCN 070 058 156 198 217 204
4 SHCN 038 058 131 209 173 216
5 SHCN 022 044 060 067 075 080
Results

Descriptive statistics for the early childhood population
are shown in Table 3. The greatest proportion of sample
participants were white (70%), followed by other or
mixed-racial (14%). The population of this study had
slightly more males (51.8%) than females. Children’s
age ranged between 1 month and 5years old with the
mean age of 2.6years old (SD=1.64). The majority of
respondents reported their family income to be above
400% of the federal poverty level with about 10% fall-
ing at or below the poverty level.

This table also includes the percent of children with
each qualifying special health need for children with 2
or more ACEs in comparison with those with less than 2
ACE:s. A higher proportion of children with 2 or more
ACEs experience each of the individual health and
developmental conditions. This cut off was used because
the overall prevalence of ACEs was fairly low for the
early childhood population and this gives an idea of dif-
ferences on health factors between the group with low
adversity and those with moderate or high levels of
adversity. Children with special health care needs com-
prised 11.6% of the sample (shown in Table 3). Taking
prescription medication was the most common qualify-
ing factor (7.2%), followed by elevated use of medical
or educational services (6.1%), and the fewest number
of children (3.3%) qualified based on emotional, behav-
ioral, or developmental needs.

Special health care needs were considered for chil-
dren with less than 2 ACEs and for children with 2 or
more ACEs, this showed differences in the proportion of
children within each group who had qualifying special
health care needs. 24.1% of children with 2 or more
ACEs qualified as having special health care needs,
whereas only 10.4% of children with less than 2 ACEs
qualified. A greater proportion of children with 2 or

more ACEs was found for each of the qualifying factors
when compared to children with less ACEs. Additionally,
15% of children with 2 or more ACES also had 2 or
more special health care needs, whereas only 5% of chil-
dren with less than 2 ACEs had multiple health needs.
This signifies a difference in the prevalence of special
health care needs for young children with ACEs.

Table 4 shows the prevalence of the sample having
experienced each individual ACE and broken down by
ACE count categories. Of the children in this sample
70.9% had experienced zero ACEs with the average
ACE score of 0.44 (SD=0.92). As represented in Table
4 the prevalence of each individual adversity is low with
the most common adversities being financial hardship
(18.6%) and parental separation (9.4%).

In the first model, the relative risk of special health
needs was determined for each of the ACE questions indi-
vidually. The model controls for race and sex. Significant
findings showed the expected special health needs count
increase by 84% for children whose families reported
financial hardship (IRR=1.84, se=0.12, 2z=9.30,
P<.001, 95% CI=1.62, 2.10) and increased by 42% for
children who lived with someone who had a mental ill-
ness (IRR=1.42, se=0.16, z=3.18, P<.001, 95% CI=
1.14, 1.76). Model results are displayed in Table 5.

A zero inflated negative binominal model was used
to determine the predictive power of ACE count on
cumulative health care needs. In the second model, after
controlling for race and sex, the relative risk of special
health care needs was determined based on the cumula-
tive ACE count category and by attachment to caregiver.
Overall, there was a strong positive relationship between
the number of ACEs a child had experienced and the
count of special health care needs (displayed in Table 5).
Compared to those with zero ACEs, children with one
ACE have 68% higher odds of having special health
care needs (IRR=1.68, se=0.11,z=7.69, P<.001, 95%
CI=1.48, 1.91). Children with 2 or 3 ACEs have 83%
higher odds of having special health care needs relative
to those with no ACEs (IRR=1.83, se=0.16, z=6.98,
P<.001, 95% CI=1.55, 2.18). Lastly, children who
experienced 4 or more ACEs had 137% increase odds
when compared to those with no ACEs (IRR=2.37,
se=0.30,z=6.87, P<.001, 95% CI=1.85, 3.03).

Alternatively, there was a 33% decrease in odds of
special health care needs for children who were reported
as being affectionate with their caregiver relative to
those who were not (IRR=0.67, se=0.06, z=—4.57,
P<.001, 95% CI=1.77, 3.08). This relationship is
depicted in Figure 3. An ANOVA was used to test the
significance of the difference in mean qualifying factors
by affection at each ACE count category. Findings indi-
cated a statistically significant (P <<.001) difference for
children with less than 4 ACEs (results not shown). For
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Table 3. Sample Characteristics and Prevalence of Special Health Care Needs by ACE count category: Children Ages 0-5
National Survey for Children’s Health 2016.
Oor | 2 or more
Total ACE ACES
Characteristics n=14494 n=13016 n=1280
Gender %
Male 51.8
Female 48.2
Race%
Hispanic 10.9
White 70.0
Black 5.1
Other/Multi-racial 14.0
Age in years %
<I 12.8
| 15.6
2 19.4
3 17.5
4 17.5
5 17.2
Poverty level %
At or below 100% FPL 9.9
100%-199% FPL 16.0
200%-399% FPL 323
Above 400% FPL 41.8
Special Health Care Needs (SHCN) % 1.6 10.4 24.1
SHCN—prescription meds 7.2 6.5 14.5
SHCN—elevated use of services 6.1 53 13.8
SHCN—functional limitations 3.1 2.7 6.9
SHCN-—need/get therapy 4.1 35 9.5
SHCN—due to emotional, behavioral or developmental delays 33 2.6 9.9
SHCN based on 2 or more factors% 5.9 5.0 15.0
Table 4. Survey Question and Prevalence of Each NSCH-ACEs.
Prevalence
for children Missing
Type of adverse childhood experience under 5% values %
Difficult to get by on current income 18.6 1.8
Parent or guardian divorced or separated 9.4 23
Parent or guardian died 0.8 2.6
Parent or guardian served time in jail 2.9 2.7
Saw or heard parents or adults slap, hit, kick, punch one another in the home 2.4 2.8
Was a victim of violence or witnessed violence in neighborhood | 29
Lived with anyone who was mentally ill, suicidal, or severely depressed 4.2 2.8
Lived with anyone who had a problem with alcohol or drugs 4.2 2.7
Treated or judged unfairly because of his or her race or ethnic group 0.8 24
Number of ACEs (mean) 0.44 1.4
0 ACEs 70.9
I ACE 18.9
2-3 ACEs 7
4 or more ACEs 1.8
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Table 5. Incidence-Rate Ratio for Increased Health and Developmental Difficulties by Individual ACE Exposure and by

Cumulative ACE Score.

Adverse childhood experience

Special health care needs count

Individual ACEs % IRR  Std. Err. z P 95%Cl
Difficult to get by on current income 84 184 0.2 9.30 .00%FF  1.62-2.1
Parent or guardian divorced or separated 2 1.02 0.09 023 .82 0.86-1.21
Parent or guardian died -18 0.82 023 -070 49 0.47-1.43
Parent or guardian served time in jail 13 I.13 0.15 095 .34 0.87-.147
Saw or heard parents or adults slap, hit, kick, punch one another in -1 099 0.15 -0.04 97 0.74-1.34
the home
Was a victim of violence or witnessed violence in neighborhood 21 1.21 0.24 096 .34 0.82-1.78
Lived with anyone who was mentally ill, suicidal, or severely depressed 42 142  0.16 3.18 001" 1.14-1.76
Lived with anyone who had a problem with alcohol or drugs 6 1.06 0.14 045 .66 0.82-1.36
Treated or judged unfairly because of his or her race or ethnic group 23 1.23 0.29 089 .37 0.78-1.96

Total ACE score
I ACE 68 168 0.1l 7.96 .00%FF ].48-1.91
2-3 ACEs 83 1.83 0.16 6.98 .00 ]55-2.18
4 or more ACEs 137 237 030 6.87 .00% ].85-3.03

Child is affectionate with adult -33 067 006 457 .00%* 1.77-3.08

Models controls for age, sex, and race.

P <001, ¥¥P<.0l. *P<<.05.

Predictive Margins for Increase Health Needs
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
Zero 1 ACE 2-3 ACEs 4 or more ACEs
Rarely/sometimes Affectionate Very Affectionate

Figure 3. Predictive margins by ACE score for increased health and developmental difficulties sorted by affectionate children.

children with 4 or more ACEs, being affectionate with a
parent was not significant in predicting mean number of
special health care factors.

Discussion

During the period of early childhood, children are rapidly
developing neurological connections; thus, development

during these crucial years is also associated with success
in later years.® In this nationally representative sample of
young children, experiencing ACEs was associated with
poor health and developmental outcomes. Similar to
prior ACE research, this study finds significant predic-
tive power in cumulative ACE count and increased odds
for worse overall outcomes with high ACE scores.!"*
This phenomenon of ACE count predicting poor health
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and developmental outcomes, which is in turn predictive
of difficulties later in life, is considered a risk cascade 7.
Conversely, children with no or low ACEs were less
likely to experience health and developmental difficul-
ties, and are therefore, likely to continue experiencing
success on age salient tasks, this represents a positive
developmental trajectory or success cascade. The desired
outcome of interventions would be to alter the develop-
mental trajectory for those youth who have experienced
adversity and put into place factors which will promote
future successes.

In this study individual ACEs were measured for pre-
dictive power and it was found that many of the ACEs
when measured individually did not have significant
predictive power in determining the odds for increase
health and developmental difficulties. The 2 ACEs that
were statistically significant (financial hardship and liv-
ing with someone with a mental illness) both had slightly
larger confidence intervals indicating that there is vari-
ance in outcome for children who have experienced
those ACEs. Financial hardship has been determined to
be associated with many additional risk factors, such as
poor health and development, so this finding aligns with
prior research on the impacts of poverty.?! Prior research
on parental depression and mental illness has noted the
impact of depression on the social-emotional develop-
ment of children. Furthermore, there is notable differ-
ences in the parent-child attachment for children whose
parent has a mental illness.?? Additionally, parental men-
tal illness may be associated with increased odds for
special health needs based on the genetic risk of passing
down emotional difficulties to the child.

The second model used in this study confirmed that
higher ACE scores are associated with increased risk for
health and developmental factors. These findings con-
firm the suggestions from Bethell et al'® to use an ACE
score to measure cumulative risk. Relative to children
with no ACEs, children who have experienced ACEs
had an increased risk for taking prescription medication,
requiring more medical/educational services than typi-
cal for their age, have limitations that impact their daily
functioning, receiving special services, or having emo-
tional, behavioral, or developmental difficulties. This
study adds to the growing body of literature around
ACEs in that it links adversity to health and develop-
mental difficulties in childhood.'" These special health
and developmental needs in early childhood have impli-
cations for future developmental trajectories.®

These findings also add to the literature connecting
childhood adversity to adult health outcomes. Comple-
menting prior work focusing on adult health behaviors,
this study provides information connecting ACE expo-
sure to health and developmental outcomes during

childhood that may influence the health disparities
observed in adulthood.* Recent research predicts that
prevention of ACEs would lead to a significant decrease
in depression, kidney disease, stroke, coronary heart
disease, cancer, diabetes, and obesity in America.?
Furthermore, ACE prevention was associated with pre-
dictive decreases in health risk behaviors (smoking and
drinking) in adulthood and in socioeconomic challenges
such as unemployment.

This study highlights the risk cascade associated with
early childhood exposure to ACEs and health and devel-
opmental outcomes. Given the connection between
health and development for young children, this work
has implications for both pediatricians and early child-
hood educators. Given the frequent contact with fami-
lies and length of time working with a family, these
professionals are uniquely positioned to identify ACEs
and developmental outcomes. Additionally, they can
provide resources or referrals for families in order to
promote positive developmental trajectories. Programs
such as Head Start, Nurse Home Visiting, Universal Pre-
Kindergarten and other preventative programs may help
reduce the achievement gap and health disparities noted
in other studies.>>?* Guidance from the National Center
for Injury Prevention and Control echoes this need in
emphasizing the role of quality care and education in
early childhood in preventing future ACE exposure.?’

Lastly, this study contributes to the growing body of
literature around resilience in examining the role of
secure attachment in altering the impact of ACEs on
health and development. Children who were reported
showing affection to their parent had a decreased risk for
health and developmental difficulties when compared to
children with the same number of ACEs who did not
frequently show affection toward their parent. This find-
ing contributes to the work of Bellis et al’ in confirming
the role of a secure attachment in undermining the nega-
tive impact of ACEs. This confirms the notion that par-
ents can serve as protective factors in mitigating the
impact of risks and promoting resilience in youth.'?

Limitations and Recommendations

While this study adds to the growing body of literature
regarding ACEs and ACE resilience, it is not without
limitations. The dataset used for this analysis was a con-
venient nationally representative sample, yet the NSCH
data may not be fully representative of children experi-
encing ACEs since the majority of the sample had expe-
rienced none. Additionally, the sample was composed of
majority white and affluent respondents. Furthermore,
the nature of the NSCH questionnaire was self-report
which may have been biased by social desirability.?°
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One limitation in measuring developmental cascades
is that it does not measure developmental changes over
time. The data being used takes into consideration the
parents’ perspective in health conditions expected to last
at least 12 months, but this does not give a complete pic-
ture of the relationship between ACEs and children’s
developmental trajectories. The nature of the NSCH
data provides rich data from a single time point, but
there is currently no publicly available longitudinal data
measuring ACEs in childhood.

While the difference in predictive power of ACEs on
cumulative health outcomes were examined both for
children with and without an affectionate relationship
with their parent, the analysis used does not measure a
moderating effect. Additionally, research on resilience
includes many parental characteristics that serve as pro-
tective factors.'? In this analysis the only parent level
measures were the ACEs. It is recommended that further
research be conducted to look at the positive impact that
families can have in lessening the impact of ACEs.

Conclusion

This study enriches the rapidly expanding literature on
adverse childhood experiences and developmental
implications, by narrowing the focus to early child-
hood where children are most reliant on their families
and therefore may be most susceptible to family dys-
function and other ACEs. This study uses a nationally
representative sample to confirm the risk cascade rela-
tionship between increased ACEs and risk for health
and developmental difficulties. Furthermore, this study
begins to examine the role parent-child attachment can
play in promoting resilience in the face of adversity.
The findings from this study underscore the impor-
tance of tailored interventions to prevent further risks
and promote positive developmental trajectories dur-
ing early childhood.
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