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Exposure to adversity in childhood is shown to be a significant risk factor for
negative physical and mental health outcomes in adulthood. What remains to be
explored is the impact of adverse childhood experiences on adult parasympathetic
nervous system activity as indexed by respiratory sinus arrhythmia (RSA). RSA
describes the pattern of variability in heart rate across the respiration cycle, which
provides an index of the parasympathetic nervous system influence on heart rate. The
present study examines the relationship between Adverse Childhood Experiences
Survey (ACES) scores and resting RSA within a sample of adult female caregivers (n =
64) who are involved with the child welfare system, and tests the hypothesis that greater
adversity assessed via ACES scores will be associated with lower PNS influence on
heart rate at rest, or lower resting RSA scores. No significant correlation was found
between women’s ACES scores and resting RSA within the sample (r =-0.0091, p =
0.45). Future studies should further explore the relationships between ACEs, resting
RSA, and other risk and protective factors within larger samples and employ
longitudinal designs to learn more about how early adverse experiences may ‘get under

the skin” and have long-term implications for health and physiological functioning.
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Introduction

Although existing research in the field of psychology shows that lived
experiences can influence an individual on the biological level, much remains to be
discovered regarding the extent to which specific life events impact human physiology.
In the realm of early childhood experiences in particular, researchers have found strong
associations between retrospective adult reports of early adversity and numerous health
impairments, including but not limited to heart disease, lung disease, cancer, and an
array of mental health problems (Shonkoff, Boyce, & McEwen, 2009). Acute (single
instance), complex (recurring), and chronic (prolonged) trauma, and even non-traumatic
but nonetheless stressful events that occur during childhood, can all continue to impact
an individual long into adulthood. Although stressful life events are profoundly unique
and individualized, there are empirical methods of quantifying such experiences. One
assessment tool is the Adverse Childhood Experiences Survey (ACES), which lists
general types of adverse experiences and asks the respondent which, if any, they
experienced before reaching the age of eighteen (“The Adverse Childhood Experiences
Study,” Felitti et al., 1998). If a respondent has endured many adverse experiences, their
score is high. High ACE scores have been shown to strongly correlate to a wide range
of both physical and mental health problems, including depression, heart disease, and
cancer (Odgers & Jaffee, 2013; Hughes et al., 2017), but there is less literature on the
link between adverse experiences and negative physiological outcomes. One biomarker
that has linked stress with negative health outcomes is heart rate variability (HRV).
HRYV is the naturally occurring variation in the time interval between heartbeats. Lower

HRYV is associated with higher risk of all-cause mortality (Thayer et al., 2012). When



HRYV is examined in conjunction with respiration, the increase in heart rate during
inhalation and decrease during exhalation is referred to as respiratory sinus arrhythmia
(RSA; Billman, 2011). HRV is a component of RSA, and RSA provides insight into the
parasympathetic influence that the vagus nerve has on heart rate (Thayer, 2007). HRV
and RSA are closely connected, and each measure has been empirically linked to
physiological and psychological outcomes (Lampert et al., 2016; Porges, 1995, 2001;
Thayer et al., 2012). This project examines individuals’ resting RSA and ACE scores to
determine whether the two measures are correlated, with the aim of exploring the

potential link between stressful life experiences and physiological functioning.

Background

The Coaching Alternative Parenting Strategies (CAPS) Study

The CAPS study is a randomized-control trial for the efficacy of Parent-Child
Interaction Therapy (PCIT) with families in which child maltreatment has occurred.
Principal investigators Dr. Elizabeth Skowron and Dr. Phil Fisher run the project at the
Prevention Science Institute at the University of Oregon. The program is funded by the
National Institute on Drug Abuse, with the formal project title “Targeting
Neurobiological and Behavioral Mechanisms of Self-Regulation in High-Risk
Families.” When participants come in to the laboratory for their scheduled assessments,
assessors collect data on participant heart rate, brain activity and behavior, as well as
psychological and physical health. Participants in the study are parent-child dyads who
are recruited through the Department of Human Services Child Welfare and have
founded cases of child maltreatment, which are either closed or ongoing. In the

laboratory assessments, dyads complete a series of joint and individual tasks, some
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delivered by research assistants and some administered through standardized computer
measures. At the end of a two-visit baseline session, each dyad is randomized into either
the control group or the treatment group. Those in the control group continue services
as usual and return to the lab for a six-month session where they complete the same
tasks that they did at the baseline visit. Those in the treatment group are assigned a
PCIT therapist and attend weekly PCIT therapy sessions in addition to a mid-treatment
and post-treatment assessment. The current study includes an analysis of parent baseline
RSA data and ACE scores collected by undergraduate, graduate, and professional
research assistants during CAPS research sessions. Dr. Skowron has provided consent

for the use of CAPS data in this research project.

Literature Review

Heart Rate Variability

Heart rate variability (HRV) is a measure of the variation in time between
heartbeats. Variation in heart rate shows that a heart is healthy, because it shows the
capacity to respond to internal and external stimuli (Thayer et al., 2012). Decreased
HRYV predicts poor cardiovascular outcomes (Lampert et al., 2016) and is associated
with a greater risk for all-cause mortality (Thayer et al., 2012). Low HRV has also been
suggested as an indicator of disease (Thayer et al., 2012).

Research has established HRV as a sign of healthy heart function, but it is also
considered to be linked to the brain’s system for adaptive regulation. This system is the
central autonomic network (CAN; Benarroch, 1993, 1997), a functional unit within the
central nervous system (CNS; Thayer et al., 2012), and it supports adaptability and

goal-directed behavior (Thayer, 2007). Within Thayer and Lane’s model of
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neurovisceral integration, HRV is used as an indicator of the overall functionality of the
CAN, which includes more than ten connected neural structures (Thayer, 2007).
Parasympathetic neurons mediate the CAN’s primary output through the vagus nerve
(Thayer, 2007). The resulting input to the cardiac sinoatrial node (specialized tissue that
acts as a pacemaker for the heart) produces variability in heart rate (Saul, 1990),
wherein lies the connection between the CAN and HRV.

This is significant because the immune system and several organs including the
heart send sensory information back to the CAN, therefore HRV indicates that neural
feedback is occurring and that the CNS and the autonomic nervous system (ANS, which
is responsible for regulating bodily functions that we do not consciously control
including heartbeat, breathing, and digestion) are integrated as they should be (Thayer,
2007). This is also important because, according to the neurovisceral integration theory,
high resting HRV indicates greater prefrontal cortex activation, which in turn suggests a
higher capacity for adaptive cognitive engagement (Thayer et al., 2012).

Respiratory Sinus Arrhythmia

Under normal conditions, heart rate increases during inhalation and decreases
during exhalation. This pattern is called RSA, which can be used as a
psychophysiological index of emotional regulation (Porges, 1995, 2001). Sinus
arrhythmia, also called vagal tone, refers to activity of the vagus nerve. Specifically,
RSA provides an approximation of the parasympathetic influence that the vagus nerve
has on heart rate. While the sympathetic nervous system prepares the body for physical
activity through what is often referred to as the “fight or flight” response, the

parasympathetic nervous system is often called the “rest and digest” response because it



relaxes the body and slows high energy functions (Biaggioni, 2012). These two systems
are crucial in enabling the body to react as needed in response to different stimuli, and
then return to a more relaxed and less energy-intensive state and begin recovery when
appropriate.

The vagus nerve is responsible for parasympathetic control not only of the heart
but also of the lungs and the digestive tract (Porges, Doussard-Roosevelt, & Maiti,
1994). RSA and the accompanying variability in heart rate show that the vagus nerve is
doing its job, which in turn indicates parasympathetic nervous system functioning
(Porges, 1995, 2001).

The vagus nerve plays an important role in the functioning of the
parasympathetic nervous system: it is believed that the vagus nerve can impede
sympathetic activation and promote relaxation in safe contexts that don’t require
reactive responses that use a large amount of energy (Porges, 2007). RSA is a derivative
of HRV and respiration which provides researchers with insight into the functioning of
the complex parasympathetic nervous system which has significant impacts on an
individual’s physiological, emotional, and social functioning (Porges, 1995, 2001).

There are numerous studies that show positive associations between high resting
RSA and beneficial behaviors (Beauchaine & Thayer, 2015). When RSA is measured
while an individual is at rest, higher levels indicate the ability to adapt and react to
environmental stimuli and stressors (Beauchaine, 2001; Porges, 2001). According to the
neurovisceral integration model, higher resting high-frequency heart rate variability
(HF-HRYV), a marker of parasympathetic influence over cardiac function, reflects

greater activation of the prefrontal cortex suggesting a greater capacity for cognitive



engagement (Thayer et al., 2009). Higher resting RSA is associated with a greater
capacity for emotion regulation and is generally considered adaptive. HRV alone is not
synonymous with RSA, but in many empirical studies, HF-HRV and RSA are terms
used interchangeably. Resting HRV is shown to be higher among adults with greater
emotion regulation ability (Thayer & Lane, 2009), and Shook and colleagues found that
higher resting HRV is also associated with a greater willingness to approach new
positive objects (cited in Thayer et al., 2012). In a sample of highly rejection-sensitive
adults, high resting RSA appeared to be a protective factor against impulses to display
negative affect and act in hostile ways towards their romantic partners (Gyurak &
Ayduk, 2008). In sum, higher resting RSA is considered to be a biomarker of emotion
regulation (Beauchane & Thayer, 2009) and is associated with more self-regulatory
control and behaviors that are indicative of effective social engagement (Porges, 1995,
2001).

Conversely, in adults, low resting RSA is common among those who experience
emotion dysregulation. Abnormally low resting RSA in adults correlates with
symptoms of internalizing and externalizing psychopathology (Beauchaine, 2001, 2012;
Porges, 2007), as well as a number of other psychopathological outcomes including
phobias (Ahs et al., 2009), anxiety (Hastings et al., 2008), and depression (Rottenberg,
Wilhelm, Gross, & Gotlib, 2002). Overall, empirical findings show an association
between low resting RSA and poorer psychological outcomes.

Resting RSA is also associated with behaviors in childhood. Studies have shown
that there is an association between high resting RSA in children and their resilience to

early adversity (Beauchaine, 2015). In a sample of preschool-age children, higher



resting RSA was positively related to effortful control (Sulik et al., 2013). This evidence
supports the understanding that from early childhood through adulthood, higher resting
RSA is associated with numerous measures that indicate a greater ability to regulate
emotion in a way that benefits an individual and their relationships with others.
Emotion Regulation

Intrinsic emotion regulation involves an individual’s ability to moderate their
own emotions, and may be either intentional and explicit or implicit, without conscious
intent (Gross, 2013). Capacity for emotion regulation is related to the ability to make
decisions, engage with others in socially appropriate ways, and delay gratification. One
biomarker of emotion regulation is RSA. Both RSA and emotion regulation are closely
connected to the parasympathetic nervous system which, in Porges’ polyvagal theory,
regulates facial muscles involved in emotion expression (Porges, 1994, 1995). It is
through this system that individuals are able to engage in warm and effective social
engagement (Clark et al., 2016).

The environment in which a child is living can significantly impact the
development of their capacity for emotion regulation. Researchers have found an
association between exposure to chronic stressors and parts of the brain that are crucial
to emotion regulation (Kim et al., 2013). Specifically, Kim and colleagues found an
association between childhood poverty (one stressor measured in the ACE survey) and
reduced neural activity in regions of the brain that are key to emotion regulation (Kim et
al., 2013). These findings illustrate a possible neural mechanism of adversity on

emotion regulation, beginning with early experiences of adversity.



The Adverse Childhood Experiences (ACE) Survey

The CAPS lab uses the ACE survey to gather data on participants’ early life
experiences. The survey was created as a part of the ACE Study which began in 1994 as
a collaboration between the Centers for Disease Control (CDC) and private company
Kaiser Permanente, the nation’s largest not-for-profit health plan (CDC, 2016; Felitti et
al., 1998). When the study began, medical investigators had only recently begun to
research the relationship between child maltreatment and negative physical health
outcomes.

There is a demonstrated association between high ACE scores and several of the
leading causes of death in the United States (Felitti et al., 1998). Studies have since
indicated a significant association between having an ACE score of 4 or more and an
increased risk of negative health outcomes and physically harmful behaviors including
alcoholism, drug abuse, and severe obesity (Felitti et al., 1998). Felitti and colleagues
(1998) found that compared to those with an ACE score of zero, those with a score of 4
or more were twice as likely to be smokers, seven times more likely to have alcoholism,
ten times more likely to have injected street drugs, and twelve times more likely to have
attempted suicide. Results from the same study showed a strong graded relationship
between ACE scores and presence of risk factors for the leading causes of death in
adults (Felitti et al., 1998). Thompson and colleagues found that whether ACE scores
and health outcomes have a dose-related effect or threshold effect depends on the
specific health outcome in question and at what age an individual experienced ACEs
(Thompson et al., 2015). The original ACE study primarily centered around the

relationship between adverse childhood experiences and disease conditions that resulted



from high risk behaviors including smoking and physical inactivity (Felitti et al., 1998).
The correlation between high ACE scores and health issues resulting from elective risky
behavior has been supported by numerous empirical studies and with various
populations since the original 1994 study (Norman et al., 2012). It is essential to
maintain that the ACE survey is used to assess risk within a large study, and ACE
scores are not deterministic of health or behavioral outcomes.

While several longitudinal studies have explored the relationship between
chronic exposure to stressors and resting RSA in children (Hinnant & El-Sheikh, 2011;
El-Sheikh & Whitson, 2006), there are few studies that explore the relationship within
an adult population, and none that use the ACE survey with Child Welfare-involved
women. Investigating a possible relationship between ACE scores and resting RSA in
adults is an important avenue of research because RSA in turn has been shown to be
connected to an individual’s health, behavior, and emotion regulation in adulthood.
Evidence to show that emotional experiences can impact health at the physiological
level and increased understanding of factors and mechanisms that may impact the
behavior and emotion regulation of adults involved with Child Welfare are crucial in
developing appropriate maltreatment prevention and intervention programs. Evidence-
based findings can also be integral in influencing policy to secure funding and support

for such programs.

The Present Study

In this study, we are investigating resting RSA and ACE survey scores in adult
women who have been involved with the Lane County Department of Human Services,

Child Welfare. An increased understanding of the impacts that childhood adversity may
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have on an individual during their lifetime could better inform prevention and
intervention efforts. Our primary question is whether there is a significant correlation
between resting RSA and ACE survey scores in this sample. Research indicates a
possibility that repeated exposure to adversity which causes frequent activation of the
“fight or flight” response of the sympathetic nervous system may wear down the
parasympathetic nervous system over time, and result in lower resting RSA (Porges,
2007). Given these empirical findings, I hypothesize that higher ACES scores will be

associated with lower resting RSA scores.
Method and Materials

Participants.

This study uses a subsample from the CAPS Study who have enrolled and
completed baseline assessments at the time of this project. The CAPS Study recruits
participants who have either an open or a recently-closed case with Lane County
Department of Human Services, Child Welfare. Families were eligible to participate if
the caregiver was a Lane County, Oregon resident of at least 18 years of age, and if the
caregiver was the biological or custodial parent of a child between the ages of 3 and 7 at
the time of the baseline assessment. Additionally, caregivers needed to reside in the
same home setting as child, have English fluency, and both parents and children needed
the physical ability to complete assessment. Exclusion criteria prohibited participation
for dyads where the child had a sexual abuse history and in cases where the perpetrator
had ongoing access to child.

Participants in this sample were 65 caregiver-child dyads. Of the adults in the

sample, 64 of the women were the mothers of the child with whom they were
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participating in the study, and one was a grandmother and legal foster-mother. This
study examines an exclusively female sample to control for sex-based differences in
RSA. Mothers were between 18 and 64 years old with a mean age of 31 years (SD =
6.496). Maternal ethnicity distribution was 64.8% European American/White, 21.9%
Biracial/Multi Ethnic, 3.8% Native/Alaskan Aleut, 1.9% African American/Black, 1.9%
Pacific Islander, and 2.9% unknown. The majority of caregivers reported their marital
status as single at 47.6%. Twenty-seven percent of participants reported that they were
either married or living with a partner, and 20.9% were separated or divorced. The
educational level of the caregivers varied widely. Of this sample, 1.9% completed 7th
grade, 1.9% completed middle school, 18.1% attended some high school and did not
graduate, 9.5% earned a technical or vocational training certificate or course, 12.4%
completed an associates or junior college degree, and 2.9% completed a bachelor's

degree. The mean monthly income of this sample was $1,469 ( SD = $1,155.712).

Procedure.

All procedures were approved by the Internal Review Board. This analysis
includes data from participants who completed the first baseline assessment at the lab
within the first 20 months of the study. Participants arrived to laboratory assessments by
bus, car, or were provided with a taxi ride. Families were compensated $200 to
complete the two baseline assessment visits, were provided snacks, and children were

given small toys.

Measures.
Respiratory Sinus Arrhythmia. After consent was obtained, participants were

fitted with seven disposable electrocardiogram electrodes. The three leads that collected
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heart-rate variability (HRV) data were positioned on the distal end of the right clavicle,
and on the right and left sides of the lower end of the ribcage. These electrodes
transmitted electrocardiogram (ECG) data from Mindware mobiles to Mindware
software on a PC in a control room adjacent to the family room where participants
spend the majority of the first visit.

RSA was collected while mother and child sat next to each other on a couch and
watched a 5-minute video of swimming fish accompanied by soothing electronica.
Participants were asked to sit apart from each other to avoid the influence that physical
contact may have on heart and respiratory activity. Additional physiological and
behavioral data was collected during the first baseline visit, but the conclusion of the 5-
minute fish video concluded the collection of physiological data used in this study.

ECG signals were monitored by a research assistant to ensure HRV signals were
suitable for analysis. Trained research assistants use MindWare Technologies HRV
Analysis 3.1.3 to process the data, using a sampling frequency of 500. The RSA
frequency band was set between 0.12 and 0.40, and maternal RSA was calculated in 30-
second epochs across the three minutes of resting baseline. Erroneously identified or
missing heart beats were manually deleted or inserted as appropriate. The resulting
inter-beat interval time series was subjected to a fast-Fourier transformation, and power
in the respiratory frequency band was derived from the spectral density function (e.g.,
Berntson et al., 1997; Berntson, Cacioppo, & Quigley, 1993). RSA is averaged across
the six epochs to create the mean resting RSA scores. A portion of randomly selected

files are coded a second time for reliability.
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The Adverse Childhood Experiences Survey. The Adverse Childhood
Experiences Survey (ACES) was administered to adult participants by a research
assistant during the second baseline laboratory visit (CDC, 2016). Along with other
surveys that covered sensitive topics, the ACES survey was administered with only the
parent and the research assistant in the room to ensure privacy. The survey was
administered via the Qualtrics web program, and questions were read out loud by the
research assistant to remove the factor of literacy and reader-error from the measure.
The ten questions cover whether an individual, before they reached the age of eighteen,
had experienced certain types of adversity, by responding with “yes” or “no.”
Participants were asked questions about the following: whether they had often
witnessed domestic violence; whether they had experienced physical, verbal, or sexual
abuse; whether they had been emotionally and/or physically neglected; and whether
they lived with someone who had alcohol or drug problems, who had been incarcerated,
or if they had resided with someone who experienced mental illness (CDC, 2016).

% ¢¢

Participants’ “yes” scores were summed and ACE scores ranged from zero to ten, with
higher scores indicating higher levels of childhood adversity and lower scores reflecting

fewer experiences of childhood adverse experiences.

Analysis Plan.

Data analyses were performed in SPSS (version 22). First, descriptive statistics
including means, standard deviations, and ranges of all study variables were assessed by
producing and visually inspecting frequency distribution tables to begin to understand
the sample, to screen the data for normality, and to identify potential outliers. Next, a

Pearson product-moment correlation coefficient was computed to assess the relationship
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between resting RSA and ACE scores, the main research question. A follow-up
Independent Samples t-test was run to assess mean differences of resting RSA between
two groups: 1) participants who had experienced three or fewer ACEs and, 2)

participants who had experienced four or more ACEs.

Results

Preliminary Analyses

The most commonly reported item on the ACE survey was a “yes” response to
whether parents had been separated or divorced, at 71%. Seventy percent of participants
reported having lived with someone who had substance abuse problems, making that
item the second most frequently reported (see Figure 1 in appendix for full chart of
ACE:s frequencies).
Main Study Analysis

A Pearson correlation was computed to assess the relationship between parent
ACE scores (0-10) and mean resting RSA. There was no significant correlation between
resting RSA and ACE scores,  =-0.0095, n = 65, p = 0.45. While not statistically
significant, the association between resting RSA and ACE scores was in the predicted
direction, with higher resting RSA scores non-significantly trending with lower ACE
scores.
Follow-up Exploratory Analyses

An independent samples #-test was conducted to compare mean differences in
resting RSA between two groups: 1) participants who had experienced three or fewer

ACEs (n=22) and, 2) participants who had experienced four or more ACEs (n=43).
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There was no significant difference in RSA scores for the lower ACEs group (M = 6.31,
SD = 1.60) and the higher ACEs group (M=6.18, SD=1.58); #(63)=0.307, p=0.760. A
study including a larger sample size with balanced groups may have more illuminating

results.

Discussion

The main finding of this study was support for the null hypothesis: within this
sample, there is no significant correlation between adult ACE scores and resting RSA.
While not statistically significant, the association between the two measures was in the
expected direction, with mean resting RSA lowering as ACE scores increased. If a
negative association between RSA and ACE scores were to exist, these findings suggest
that it would be a smaller effect size which would require a much larger sample of
participants to fully test. In other words, a relationship between adult ACE scores and
mean resting RSA may exist, as there were significant limitations to this study (namely,
small sample size). There is a wealth of empirical substantiation that adverse childhood
experiences are related to negative lifetime health outcomes (Felitti et al., 1998;
Thompson et al., 2015) and to lower resting RSA in children (Hinnant & El-Sheikh,
2011; El-Sheikh & Whitson, 2006). Given this finding and the knowledge that high
resting RSA is associated with emotional regulation and low resting RSA with
numerous psychopathologies, further inquiries that have more statistical power are
needed to provide a strong test of this hypothesis. Such potential evidence is worthy of

further inquiry.
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Limitations and Sources of Error

Sample size.

The small sample size of this study is a limitation. A sample size of only 65
hardly allows for a deeper examination of the relationships of other variables without
losing a significant amount of power in the process. However, the sample has an
average ACE score above 5 which constitutes a high risk for harmful health behaviors
including drug abuse and smoking (Felitti et al., 1998) and a broad array of health
complaints including poor health, illnesses that necessitate medical attention, and other
health complaints of any nature (Flaherty et al., 2009). High risk populations are very
important to study, and this sample is comprised not only of participants with relatively
high ACES (a 2015 survey found that 22% of Oregonians had experienced four or more
ACEs [Wilcox & Theodorou, 2015]) but also of caregivers who are involved with Child
Welfare. It is essential to understand this population in order to know how best to

structure maltreatment prevention and intervention efforts.

Study design.

Because this is a cross-sectional and correlational study, conclusions about
whether the relationship between childhood adversity and RSA is causational cannot be
inferred. Future studies should use a larger sample size and employ longitudinal designs
so that they have the potential to identify causation between early adverse experiences
and RSA. Between the age of 18 and the present date, there are factors and conditions
that could confound the impact of ACEs on resting RSA that are not considered or

controlled for in this study.
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ACE survey.

While the ACE survey is widely used and accepted as a measure of early
experiences, like any tool designed to convert unique human experiences into numerical
values, the survey has its shortcomings. First, it is both self-report and retrospective,
which leaves room for error and social desirability bias (Callegaro, 2008). However, the
self-report format is valuable in that it draws from the participant’s perception of their
own experience, which is the only source for that information. If an individual feels as
though they did not have the emotional support they needed as a child, their response to
the survey will match their perception of their experience, which mitigates the
drawbacks of the retrospective format. Another limitation of the ACE survey is that it
converts each experience into a binary. Research has shown that few yet chronic ACEs
have a stronger impact than more numerous yet infrequent ACEs (Thompson et al.,
2015), which means that while ACEs are related to health outcomes, the 0-10-point
scale format is perhaps too reductive to capture the whole picture. For example, a
participant in this study may have experienced physical abuse nearly daily for the
majority of their childhood, and yet their ACE score could be as low as 1. Conversely, a
participant could have experienced several types of adversity two or three times in total
and have a much higher score. While an experience does not have to be chronic to have
a significant impact on a person, more research on the impact of chronicity may
improve our understanding of negative health outcomes related to ACEs.

Future Directions
The more that we know about the impacts of early adverse experiences on

lifelong health and behavior, the more informed and effective intervention and
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prevention endeavors will be. For example, if higher ACE scores are associated with
lower resting RSA in adults, interventionists may use knowledge of a client’s ACEs to
more thoroughly screen for challenges related to emotion regulation and
psychopathology, and develop informed treatment plans.

The venture to identify possible mechanisms through which adverse experiences
result in negative life outcomes is an important one. Numerous studies have identified a
relationship between early childhood adversity and negative lifetime mental and
physical health outcomes (EI-Sheikh & Whitson, 2006; Felitti et al., 1998; Hinnant &
El-Sheikh, 2011). Future studies, with larger sample sizes, will have more freedom to
analyze resulting data by different categories including age, income, and specific ACEs.
Detailed and specific findings will lead to more informed interventions and the potential
to allocate prevention resources more efficiently.

Future studies should include a deeper examination of participants’ social
contexts. This project examines events that an individual experienced before the age of
eighteen and their resting RSA as an adult, but there are a number of factors that could
impact RSA during the period of time between an individual’s eighteenth birthday and
the day they come into the CAPS lab. Such factors include income, education, lack of
access to healthcare, and disability [Nurius, Logan-Green & Green, 2012], and
information on each is collected via CAPS baseline surveys. These factors could be
influencing RSA or exacerbating the influence that ACEs may have on RSA, and may
even be related to or caused by specific items identified in the ACE survey. For
example, if an association is observed between low resting RSA and the ACE item

regarding not having enough to eat as a child, physiological impacts could be caused
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not by childhood stress resulting from physical neglect but rather by growing up poor
and continuing to live with insufficient resources.

The ACE survey model is an advancement from the earlier format of
researching each category of childhood stress in isolation (Nurius et al., 2012). Future
studies may mitigate this effect by controlling for the presence (and prevalence) of
social disadvantage. However, treating social context as a confounding factor blocks the
potential to examine variables that may influence health and behavior outcomes just as
much if not more than ACEs experienced only in childhood. A larger sample size would
enable an examination of the sample within a social disadvantage framework (Nurius et
al., 2012). Such a framework as used by Nurius, Logan-Green and Green (2012) is
considered a facet of the “next horizon” of youth adversity and lifetime outcome
research. Results may have the added effect of testing how robust the ACE survey is
beyond correlated factors of social disadvantage (Nurius et al., 2012).

Another way to improve the examination of this research question is a
longitudinal study. Gathering data on ACEs and chronicity from a younger population
(possibly ranging 18-21 years-old, as the survey asks about experiences before age 18
and this would limit the impact of retrospection), may result in new findings about how
RSA changes through life, with social context considered. Additionally, while the high-
risk sample used in this project is important to study, examining resting RSA and ACE
scores of individuals with a wider range of experiences will yield results applicable to a
larger population. While the relationship between ACE scores and mean resting RSA
identified by this study was not strong enough to be statistically significant, in a more

general population (within which this sample would be near the higher risk end of the
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spectrum) a trend of resting RSA increasing from high risk to low risk participants, if
present, may be more observable.

While the ACE survey used in this study does ask whether certain experiences
happened “often,” data might be more illuminating if it included chronicity in the ACEs
measure. As Thompson and colleagues (2015) found, few yet more chronic ACEs may
have a larger impact on health outcomes than many infrequent ACEs. Future studies
could assess the difference between discrete versus chronic experiences of adversity by
employing measures of chronicity which ask how frequent experiences were on a ten-
point scale. Another avenue for introducing chronicity into the ACE survey may
involve dividing childhood into five-year increments, asking how often an ACE
occurred during each time period. Such specific retrospective report is challenging, but
an individual who, for example, recalls experiencing emotional neglect during their
entire childhood, will be able to relay that information. The resulting score may be more
representative of the extent of an individual’s experiences and may also provide insight
into the impact that adverse experiences may have during different developmental
periods.

Future studies should also examine the buffering effect that protective factors
may have between early adverse experiences and negative mental and physical health
outcomes. Research shows that children who have resilience factors in their lives are
less harmed by stress: a meta-analysis of the impacts of protective factors on children’s
physical resilience outcomes found that protective factors had a moderate effect on
sleep behavior, psychological health, and overall heath (Lavoie, Pereira, & Talwar,

2016). Empirically-founded protective factors include finding meaning in challenging
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and stressful situations, supportive family environments, social support, and family and
community connectivity (Lavoie, Pereira, & Talwar, 2016). Future studies should
consider which factors support resilience and add to the ACEs survey a counterpart
designed to measure protective factors. One feasible counterpart is the Adolescent
Resilience Questionnaire, which measures resilience factors in the realms of self,
family, peer, school, and community via 93 items and 12 scales (Gartland et al., 2011).

One relationship to analyze is that between the presence of protective factors
and resting RSA within a sample of individuals with high ACE scores (4 or greater). If
those with high childhood protective factor scores have higher resting RSA than those
without, results may indicate that protective factors improve resilience enough to
effectively buffer the impact of stress on resting RSA could inform prevention and
intervention programs, and enable them to efficiently promote protective factors in the
lives of children at risk for high ACE scores.

In analyzing studies on resilience, Lavoie and colleagues (2016) also found that
while protective factors were indicative of resilience when adversity was low, the
impact was less noticeable in situations with high levels of adversity. This finding
suggests that interventions supporting at risk individuals via protective factors alone is
insufficient. There are numerous issues that contribute to the high rates of child
maltreatment and neglect in the US: wealth inequality and minimum wages that are
below the poverty line put stress on parents and force them to work long hours, leaving
children at home; drug and alcohol use can stimulate aggressive behavior and/or lead to
neglect; and social norms resulting in communities that are more individualistic than

communal, as families in which maltreatment occurs are often less socially connected
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(The Causes of Child Abuse, 2013). On a grand scale, intervention and prevention
efforts must include policy advocacy to combat racial, gender, and wealth inequality,
and improve social provisions and access to healthcare. Large systemic changes will
create a terrain in which psychophysiologically-informed interventions have maximal
and lasting impacts on people who have endured adverse childhood experiences and

may still be living with the impacts.
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