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Abstract
The adverse childhood experience (ACE) questionnaire assesses the number of traumatic
experiences during childhood and has been shown to predict negative health outcomes associated
with more adverse events during childhood (Felitti et al., 1998; Mersky et al., 2013). While
studies have examined the immediate impact of recent traumas on the individual’s physiology,
few have examined the effect of administering questionnaires about past adverse events. This
study utilized electrodermal activity to measure sympathetic nervous system activity while
participants completed the ACE questionnaire compared to participants who completed a benign
survey. Half of the ACE questionnaire participants were given a verbal prompt before
completing the questionnaire. Participants who completed the ACE questionnaire without a
prompt, participants who completed the ACE questionnaire with a prompt, and participants who
completed the benign survey were compared by analyses of variance. Analyses found no
significant differences between the three groups. Participants with low ACE scores (< 4) and
high ACE scores (< 4) were compared on measures of EDA with an independent samples t-test.
No significant difference was found between those with high and low ACE scores. Individuals
who completed the ACE questionnaire also did not demonstrate a significant difference in their
electrodermal activity while taking the questionnaire when compared with those who completed
a presumably benign alternative task. These results provide no evidence that completing the ACE
increased autonomic arousal. Generalizability is limited as the sample consisted of primarily
White, Christian college students and only had six participants in the high ACE score group.
However, the current study suggests the ACE questionnaire does not cause individuals
significant distress and is psychologically safe to administer.

Keywords: trauma, ACEs, sympathetic nervous system, electrodermal activity
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The Effect of Completing the ACE Questionnaire on Electrodermal Activity

Chapter 1

Since the original adverse childhood experiences (ACEs) study almost 25 years ago
(Felitti et al., 1998), research has focused on the significance of childhood trauma on the
developing brain and its negative health consequences in adulthood. Individuals with a history of
trauma often have difficulties with the regulation of their autonomic nervous system, specifically
with sympathetic nervous system (SNS) arousal (Weber & Reynolds, 2004; Schuurmans et al.,
2021). Constant SNS arousal can result in hypervigilance, anxiety, and other mental health
symptoms. The ACE questionnaire is often utilized for research and clinical purposes to evaluate
an individual's childhood history of trauma. The current study investigated the effect of
completing the ACE questionnaire on electrodermal activity. It also examined the effects on the
nervous system after introducing the ACE questionnaire to the participant with a supportive
prompt compared to receiving the questionnaire without any prompt.

Previous clinical experiences with the ACE questionnaire inspired the research questions
for the current study. The ACE questionnaire has been utilized to inform clients’ trauma histories
and therapy treatment. In some clinical settings, the ACE questionnaire is administered without
the clinician present. Childhood trauma is an understandably sensitive subject for many
individuals. Completing the ACE questionnaire before an intake interview or without adequate
rapport and trust with the clinician may impact therapeutic rapport and the client’s sense of

safety during an evaluation or therapeutic treatment. One of the purposes of measuring
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physiological reactivity to the ACE questionnaire was to assess how completing the
questionnaire may impact a client’s sense of safety in an evaluation or intake interview.

We hypothesized that participants who received the ACE questionnaire would have more
electrodermal activation, participants with an elevated ACE questionnaire score would have
more dysregulation, and participants who received the ACE questionnaire with no prompt would
have more elevated electrodermal activity than the prompted group. Our study also utilized
several additional measures for correlations. The Acceptance and Action Questionnaire—II
(AAQ-II) measures an individual’s psychological flexibility, and the Duke University Religion
index (DUREL) assesses an individual's religious involvement. Researchers collected scores
from these measures to examine any correlations between physiological reactivity produced
during the completion of the ACE questionnaire and psychological flexibility or religious
involvement.

ACEs Research and History

In the past 25 years, research into ACEs has developed a more nuanced understanding of
how childhood trauma impacts an individual. Studies indicate numerous correlations between
early childhood stressors and negative impacts on an individual's physical and mental health.
One of the original studies found that people with a higher number of ACEs are linked to an
increased likelihood of struggling with physical health conditions such as severe obesity,
smoking, drug use, sexually transmitted diseases, ischemic heart disease, cancer, chronic lung
disease, skeletal fractures, and liver disease (Felitti et al., 1998). Further studies have continued
to demonstrate correlations between stressful childhood experiences and negative physical health
outcomes, primarily associated with increased risk of age-related diseases, obesity, heart disease,

and substance use (Gilbert et al., 2015; Campbell et al., 2016).
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Early childhood stress is also heavily correlated with an increased risk of mental health
disorders later in life (Edwards et al., 2003; Hughes et al., 2017). Researchers describe a dose-
response relationship between childhood maltreatment and mental health symptoms. Multiple
adverse childhood experiences can lead to an increased likelihood of experiencing symptoms of
depression, anxiety, psychosis, and trauma-related disorders (Varese et al., 2012). Evidence
suggests that symptoms associated with elevated ACE questionnaire scores impact individuals
throughout their lifespan and are prevalent in early adulthood (Mersky et al., 2013). Associations
between ACE scores and increased likelihood of poor health outcomes are more frequent for
individuals with four or more ACEs.

Another impact of childhood trauma is demonstrated in the correlation between early-life
maltreatment and increased difficulty with executive functioning tasks. Malarbi et al. (2017)
performed a meta-analysis of various studies focusing on the effects of childhood trauma on
cognitive functioning. Studies consistently show deficits in cognitive functioning in children who
experienced trauma in comparison to control groups.

The current study aimed to identify possible physiological dysregulation in an individual
who completes the ACE questionnaire, particularly if that individual has an elevated ACE
questionnaire score. Previous studies have demonstrated a blunted biological response to stress
tasks (Brindle et al., 2022). Due to the physical, emotional, and cognitive impacts of childhood
trauma, an individual with a trauma history is likely to become dysregulated in recalling
childhood events in a situation, such as completing an ACE questionnaire, engaging in a
psychological intake, or participating in related research. This study aimed to improve
understanding of an individual’s physiological reactivity during the ACE questionnaire and the

processes to help regulate them.
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The AAQ-II and the DUREL

In addition to the ACE questionnaire, the current study utilized the AAQ-II and the
DUREL. The AAQ-II is a questionnaire developed to measure an individual’s experience with
experiential avoidance. The questionnaire originally consisted of 10 questions but was shortened
to seven on a 7-point Likert scale ranging from never true to always true. The current study
utilized the AAQ-II as a supplementary measure of psychological inflexibility for individuals
with a history of adverse childhood events. Higher psychological flexibility has been associated
with fewer symptoms of depression and posttraumatic stress disorder (Richardson & Jost, 2019).

The DUREL is a brief measure of religiosity. Studies have found the questionnaire to be
a reliable and valid measure of religiosity (Koenig & Buissing, 2010). The current study used the
DUREL as a supplementary measure of the impact of adverse childhood experiences on an
individual’s experience with religion. There is evidence of changes in religious beliefs following
a traumatic event, with a decrease in religiosity associated with a higher likelihood of
posttraumatic stress disorder (ter Kuile & Ehring, 2014).
Impact of Trauma on the Autonomic Nervous System

Research has consistently demonstrated that the dysregulation of the autonomic nervous
system (ANS) causes many psychological and physiological difficulties (Porges, 2007; Porges,
2021). The ANS regulates unconscious bodily processes such as breathing, blood pressure, and
digestion. It is also responsible for coordinating the body’s response to stress. Early life stressors
can disrupt the homeostasis of this system, resulting in an individual who experiences a
sympathetic dominant response (flight/fight/freeze) or a parasympathetic shutdown (depression,
dissociation, etc.). Researchers have also determined how a history of maltreatment impacts the

brain later in adulthood. Effects include a smaller prefrontal cortex, a smaller hippocampus, and
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greater activation in the hypothalamic-pituitary-adrenal axis (Danese & McEwen, 2012).
Structures within the prefrontal cortex are responsible for evaluating threats, and the
hypothalamic-pituitary-adrenal axis activates the sympathetic nervous system in response to
threats. Individuals with a trauma history demonstrate a decreased ability to maintain
physiological stability in response to an environmental stressor. The current study aimed to
measure the reactivity of the SNS, specifically with electrodermal activity, in response to
participants completing the ACE questionnaire.

When an individual encounters a stressor such as childhood abuse, the amygdala
activates the SNS to coordinate the body’s response to the stressor (Weber & Reynolds, 2004).
With fMRI scans, Gerin et al. (2019) found heightened amygdala reactivity in individuals who
experienced early life stressors compared to non-maltreated peers. Their study supported the
understanding that childhood trauma has a lasting impact on the neurocognitive development of
an individual, specifically with their stress response system. Several studies have supported the
impact of early childhood trauma on the SNS (De Bellis & Zisk, 2014; Kuras et al., 2017; Metz
et al., 2020; Monteleone et al., 2020). In these studies, there are significant, distinct differences
in the physiological responses of individuals who experienced childhood trauma compared to
non-traumatized individuals.

EDA as a Measure of Sympathetic Arousal

Electrodermal activity (EDA), also known as the galvanic skin response, refers to the
variation of the electrical characteristics of the skin. EDA measures the change in sweat gland
activity due to emotional arousal and stress levels. When an individual experiences increased
stress, the SNS is activated and causes the eccrine sweat glands to release more moisture onto the

skin. This affects the electrical properties of the skin and its conductivity level. EDA can be
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measured by tonic skin conductance level (SCL) or phasic skin conductance response. SCL is the
average level of conductivity that changes due to increased moisture over a specific time whereas
the skin conductance response is the changes in conductance within a few seconds. Tonic
measures of SCL are typically utilized for an indication of stress arousal (Ali et al., 2023). The
current study aimed to measure the change in the SCL of participants as they experienced a
potential stressor of completing the ACE questionnaire.

EDA has been utilized in previous studies as a measure of autonomic reactivity. Grasser
et al. (2022) found significant associations between skin conductance response during a trauma
interview and trauma exposure in youth resettled as refugees. Their study supported the
feasibility of skin conductance response as a biomarker for posttraumatic symptoms. Similarly,
EDA has been found to be activated during exposure to traumatic memories among active-duty
soldiers with combat-related posttraumatic stress disorder (Gramlich, 2021). Various studies
have supported using EDA to measure SNS activity (e.g., Posada-Quintero & Chon, 2020).
Moreover, van der Mee et al. (2021) showed the validity of EDA-based measures of the SNS
utilizing a wrist-worn device and dry electrodes. Our study utilized similar biofeedback
equipment with a wrist-worn device and dry electrodes.

Progressive Muscle Relaxation

The current study also included a mindfulness progressive muscle relaxation exercise
following the survey to assess the autonomic regulation of our participants as well as ensure the
psychological safety of the participants. Research has supported mindfulness and progressive
muscle relaxation as an evidence-based practice to reduce stress and SNS activity (Varvolig &
Darviri, 2011; May et al., 2016). Specifically, intentional mindfulness exercises such as

progressive muscle relaxation and meditation have been shown to decrease the physiological
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reactivity of SNS activation and lower bodily stress responses (Scavone et al., 2020; Ditto et al.,
2006). Moreover, mindfulness interventions have been demonstrated to be effective in treating
symptoms resulting from childhood trauma (Ortiz & Sibinga, 2017). Researchers utilized a
mindfulness-based progressive muscle relaxation intervention for the current study to mitigate
possible stressors associated with completing the ACE questionnaire. Furthermore, the
researchers examined how the participant’s nervous system responds to the exercise.
Research Questions

The current study examined the effect of completing the ACE questionnaire on an
individual’s EDA. The study was comprised of three primary investigations to determine the
impact of the ACE questionnaire:

Question 1: Do individuals completing a benign survey have a different EDA than
individuals completing the ACE questionnaire? We anticipated finding a significant
difference between the EDA of the individuals who completed the benign survey (control
group) and the ACE questionnaire (treatment group).

Question 2: Do individuals who complete the ACE questionnaire have a different
EDA if given a verbal prompt to prepare them for the questionnaire? In the ACE
questionnaire group, half of the participants were given a verbal prompt describing the
content of the ACE questionnaire. The researchers examined differences in EDA between
the participants who completed the ACE questionnaire without a prompt (control group)
and participants who received a verbal prompt before completing the ACE questionnaire
(treatment group). We anticipated finding a significant difference between these two

groups.
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Question 3: Do individuals with a low ACE score have different EDA responses
than individuals with high ACE scores? Given that individuals with high ACE scores are
more likely to have increased mental and physical health symptoms and a possible higher
sensitivity to upregulation, we anticipated finding a significant difference in stress
responses between individuals with a low ACE score (ACE score = 0-3) and individuals

with a high ACE score (ACE score = 4 or more).
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Chapter 2
Methods

Participants

The study consisted of 46 participants, split three ways into a control group and two
experimental groups. Participants in the control group received a benign survey without any
questions related to mental health and without any prompt. One of the treatment groups involved
participants taking the ACE questionnaire with no introduction to the questionnaire. The second
treatment group received a verbal prompt about the content of the ACE questionnaire before
completing it. The current study utilized a convenience sample from a population of
approximately 2,500 undergraduate students. The university is a private, religious college with a
primarily White, Christian population. Participants were offered research credits to fulfill a
requirement for one of their undergraduate psychology courses. Other options were available to
fulfill research credits, as students were not limited to only our study to satisfy this requirement.
Students signed up online for a proposed time slot through the scheduling software SONA
utilized by the university. Participants were given a general overview of the procedure to prepare
them for the data collection. Furthermore, students were notified of free therapeutic services
offered by the university if they felt a need to process any unforeseen stress caused by their
participation in our study.

There were initially 50 participants involved in the study. One participant was excluded
due to invalid data collection. Three participants were excluded from the data analysis because

their scores were considered outliers after determining the Z-scores of all participants. The final
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analyses were conducted with 46 participants (see Table 1). All 46 participants were
undergraduate college students who were 18 to 22 years old. The sample comprised 63% female
(n=29) and 37% male (n = 17). Most of the sample were 1st-year students (n = 31), followed by
2nd-year students (n = 7), 4th-year students (n = 5), and 3rd-year students (n = 3). Most
participants identified as Christian (n = 41). Others identified as Catholic (n = 2), agnostic (n =
1), Sikh (n = 1), and preferred not to disclose (n = 1). In the sample, 63.1% of the participants
identified as White (n = 29), 21.7% identified as Hispanic or Latino (n = 10), 8.7% identified as
Asian (n = 4), 4.3% identified as White and Hispanic or Latino (n = 2), and 2.2% identified as
Black or African American (n = 1). Half of the sample were employed part-time (n = 23), and
the other half of the sample indicated they were not employed (n = 23). Of the 46 students, 23 of
them reported they exercised 4 to 7 times a week, 18 participants indicated they exercised 1 to 3
times a week, and five participants noted they did not exercise. For relationship status, most of
the participants identified as single (n = 35); 10 participants identified as partnered, and one

participant was married.
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Materials

Materials included a demographic survey, the ACE questionnaire, the benign survey
which served as a non-activating survey, the AAQ-II, and the DUREL (see Appendix D; see
Appendix E; see Appendix F). The benign survey is a 10-item questionnaire that asked the
participant about their involvement in certain hobbies and activities during their childhood. All
surveys were presented in paper format. The researcher also created a recording of a progressive
muscle relaxation exercise to reregulate the participants at the end of data collection.
ACEs Scale

The ACEs Scale (Felitti et al., 1998) is a 10-item questionnaire that asks participants to
answer “yes” or “no” to indicate whether they experienced each of a list of 10 traumatic
childhood experiences (e.g., physical neglect, sexual abuse, domestic violence). The ACE
questionnaire is an applicable screener for early traumatic events with an acceptable internal
consistency (a = 0.701) in studies with adolescents (Olah et al., 2023).
AAQ- 11

The AAQ-II is a seven-item questionnaire in which respondents rate the degree to which
they agree or disagree with a statement on a 7-point Likert scale. The questionnaire measures
participants' experiential avoidance and psychological inflexibility based on their responses. The
AAQ-11 demonstrates satisfactory internal consistency (o = 0.88; Bond et al., 2011). There were
some concerns related to the divergent validity of the questionnaire, specifically with the 10-item
version (Wolgast, 2014). However, studies have found the AAQ-I1 to have appropriate reliability
and validity to measure psychological inflexibility with a moderately high internal consistency

(Ankney et al., 2022).
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DUREL Index

The DUREL index is a five-item questionnaire that measures religious involvement. The
questionnaire breaks down participants' religious involvement into three dimensions:
Organizational Religious Activity (ORA), Non-Organizational Religious Activity (NORA), and
Intrinsic Religiosity. The first two items on the DUREL measure attendance to religious
meetings and activities, with six possible answers ranging from never to more than once per
week. They comprise the ORA and NORA scales respectively. The following three items ask
about religious belief or experience, with five possible answers ranging from definitely not true
to definitely true of me, measuring Intrinsic Religiosity. The Intrinsic Religiosity subscale has
suitable reliability (Cronbach’s a = 0.75). The total index also has appropriate internal
consistency (Cronbach’s o = 0.78-0.91; Koenig & Biissing, 2010). In the present sample, alpha
was 0.88.
Procedure

Participants scheduled a time on the software SONA to undergo the experiment which
took place in a lab at their university. Participants were then randomly assigned to one of three
groups. Group 1 received the ACE. Group 2 was given a prompt regarding the ACE content, and
then received the ACE. Group 3 received the benign survey, a presumable benign task presumed
to be affectively neutral and to thus have no effect on the SNS.

After arriving at the lab, participants were briefed on the procedure and the expectations
of their participation. Participants were then given an informed consent to sign (see Appendix B).
Participants had been previously notified of the procedure before signing up for the experiment.

Upon completion of the informed consent, the researcher set up the wrist device and

electrodes required to attain EDA measurements. The study utilized BIOPAC portable
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biofeedback equipment to measure the EDA of participants as they completed the ACE
questionnaire. This machine consists of two electrodes and a wrist device for recording the data
from the participant. The researcher used a laptop to record the EDA data. There was a 5-min
period of rest to allow participants to adjust to the biofeedback equipment and to establish a
baseline SCL. While waiting for the baseline period to finish, the researcher would converse with
the participants regarding their classes or hobbies.

The researcher distributed the demographics questionnaire and a writing utensil for the
participants to complete while waiting for the baseline period to be finished. To assess the
demographics of our participants, we used a short questionnaire asking about their age, gender,
ethnicity, socioeconomic status, education level, exercise level, religiosity, employment status,
income, and marital status (see Appendix C).

Depending on which treatment group participants were involved in, they either received
an introduction to the ACE questionnaire or were immediately handed the survey appropriate to
their group—either the ACE or the benign survey. The participants then completed the assigned
questionnaire. After completing the ACE questionnaire or benign survey, the participant is then
administered the AAQ-II, followed by the DUREL.

Following the questionnaires, the researcher played a video that guided participants
through the mindfulness progressive muscle relaxation exercise. A recorded mindfulness
progressive muscle relaxation exercise was facilitated to maintain consistency between
participants. At the end of the exercise, the researcher removed the biofeedback equipment and
reminded the participants of the free psychological services available at the university.

The same researcher collected all participant data. EDA data was collected during each

phase of the study: baseline, treatment group (ACE/control), AAQ-II administration, DUREL
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administration, and during a progressive muscle relaxation exercise. Each section’s minimum,
maximum, mean, and standard deviation of microsiemens (uS) were measured for each
participant. Additionally, the time for each phase was recorded to accurately measure EDA data
during each part of the procedure. One participant was removed before the analysis due to
corrupt data collection.
Research Design

The independent variables in the study are the type of questionnaire administered to the
participant, the prompt for the ACE questionnaire, and the number of ACEs. The dependent
variable is the change in EDA for each participant. The outcome measures for EDA were the
mean puS during the survey period, the maximum pS during the survey period, the difference
between the max and minimum pS during the survey period, and the difference between the max
uS during the survey period and the minimum uS during the progressive muscle relaxation
period. Additionally, the scores for the AAQ-1I and the DUREL were also analyzed.
Data Analysis

All analyses were completed in SPSS Statistics. Prior to inputting the data into SPSS, the
values of the outcome measures were each multiplied by a thousand (10°) to utilize larger values
while completing the analyses. After running the analyses, the means and standard deviations
were divided by a thousand to obtain accurate values. A descriptives analysis was conducted to
determine the Z-scores of the dependent variables. Examining the Z-scores revealed three
outliers that were removed from the data before the analyses. These scores were determined to be
outliers due to their abnormal values that were likely due to a data collection error or equipment
malfunction. Independent samples t-tests were utilized to analyze the first and third hypotheses.

Participants were separated by whether they completed the benign survey or the ACE
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questionnaire. A one-way analysis of variance with a Tukey post hoc analysis was utilized to test

the second hypothesis.
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Chapter 3
Results
Effect of ACE Questionnaire

To test for stress effects of taking the ACE questionnaire (see Table 2), an independent
sample t-test was conducted to analyze differences in mean EDA measures between the benign
survey group (control) and the group that completed the ACE questionnaire (treatment). No
significant difference was found between the average EDA measures of the ACE group (M =
3.64, SD = 2.18) and the control group (M = 3.84, SD = 1.66), t(44) =—0.34, p = 0.74.

Another comparison was made by looking at differences between the maximum EDA
scores (see Table 2) from each group. Participants in the benign group (control) had a mean
maximum EDA score of 4.26 uS (SD = 2.29), while those in the treatment group had a mean
maximum EDA score of 4.24 uS (SD = 1.99). No significant difference was found between the
maximum scores of each group, t(44) = —0.03, p = 0.98.

An additional comparison was made looking at difference scores between maximum and
minimum EDA values for each group (see Table 2). The mean difference score of the ACES
group (M =0.98, SD = 0.43) compared to the mean difference score of the control group (M =
0.66, SD = 0.43) demonstrated no significant difference between groups, t(44) = 1.43, p = 0.16.

Finally, a comparison of differences between the EDA maximum score during the survey
period and the minimum EDA score during the progressive muscle relaxation period was

considered for each group (see Table 2). The mean change in the ACE group (M =0.86, SD =
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0.67) compared to the mean change of the benign group (M =0.92, SD = 0.72) was found to be
insignificant, t(44) = -0.32, p = 0.75.

While we anticipated finding higher EDA values in participants taking the ACE test, no
differences were found, suggesting that the ACEs test did not cause more physiological arousal
than taking the benign test.

Effect of Verbal Prompting

A series of one-way analyses of variance (see Table 3) were conducted to assess for
amplifying effects of a verbal prompt before taking the ACEs questionnaire on physiological
arousal (EDA) between groups taking the ACE questionnaire after being verbally warned about
the content of the questionnaire (n = 16), taking the questionnaire without being verbally
prompted (n = 16), and the control group who took a benign survey (n = 14). Four 1-way
analyses of variance were conducted with one testing difference using mean EDA scores from
the entire questionnaire administration time, another using the maximum EDA scores during the
survey period, another using mean differences in maximum and minimum EDA scores during
the survey period, and the last using mean difference score between the maximum EDA score
during the survey period and minimum EDA score during the progressive muscle relaxation
period (see Table 3).

Using mean EDA scores (see Table 3), no significant effect of the verbal prompt or the
ACE test was found between the three groups; F(2,43) = 0.07, p = 0.93. Likewise, no significant
effect was found between groups using maximum EDA scores; F(2,43) =0.12, p = 0.89; no
significant difference was found using mean maximum and minimum EDA difference scores;

F(2,43) = 1.06, p = 0.36, and finally no significant difference was found using mean difference
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scores between maximum EDA scores during the survey period and the minimum EDA scores
during the relaxation period; F(2,43) = 0.48, p = 0.62.

Results suggest that a verbal prompt before taking the ACE questionnaire does not
change stress levels any more or less than taking the ACE test alone or a benign test (see Table
3). The results also validate findings noted in the previous section, where the ACE questionnaire
alone does not elevate stress levels differently than a benign test or a verbally prompted ACE
test.

Effect of the Number of ACEs

Using the same four score categories noted in the previous sections, an independent
paired t-test was conducted to analyze the differences in mean EDA values between individuals
with a low ACE questionnaire score (lower than four) and individuals with a high ACE
questionnaire score (equal to or higher than four).

Looking first at comparing the mean overall EDA scores between groups (see Table 4),
no significant effect was found between the high ACE group (M = 3.80, SD = 0.86) or low ACE
scores group (M = 3.61, SD =1.81), t(30) = —0.26, p = 0.80. Comparing the maximum EDA
score of each ACE group (see Table 4), no significant difference was found between the high
ACE group (M =4.21, SD = 2.17) or low ACE scores group (M = 4.37, SD = 0.95), t(30) =
—0.17, p = 0.87. Looking next at the mean maximum-minimum EDA difference score for each
ACE group, no significant difference was found between the high ACE group (M =0.92, SD =
0.24) and the low ACE group (M = 1.00, SD = 0.87), t(30) = 0.22, p = 0.83. Finally, considering
the mean difference score between the maximum EDA value during the test administration and

the minimum EDA score during the progressive muscle relaxation no significant difference was
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found between the high ACE group (M = 0.86, SD = 0.20) and the low ACE group (M =0.83,
SD =0.75), t(30) = 0.11, p = 0.92.
Ancillary Results
AAQ-11

To assess differences in psychological flexibility and number of ACEs, an independent
sample t-test was utilized to analyze differences in mean AAQ-I1 scores between individuals
with a high number of ACEs and individuals with a low number of ACEs (see Table 5). There
was no significant difference between the average AAQ-I11 scores for the high ACEs group (M =
26.83, SD = 6.43) and the low ACEs group (M =19.12, SD = 9.58), t(30) = -1.87, p = 0.07.
DUREL

An independent sample t-test was conducted to evaluate differences in religiosity in
individuals with a low number of ACEs and individuals with a high number of ACEs (see Table
6). The independent variable for the analysis was the score on the ACE questionnaire, and the
dependent variables were the three indices of the DUREL: ORA, NORA, and Intrinsic
Religiosity. For the ORA index, there was no significant difference between the ACE
questionnaire group with low scores (M = 4.42, SD = 1.30) and the ACE questionnaire group
with high scores (M = 3.50, SD = 0.55), t(30) = 1.69, p = 0.10. Similarly, there was no significant
difference in the NORA index between the ACE questionnaire group with low scores (M = 3.77,
SD = 1.63) and the ACE questionnaire group with high scores (M = 2.50, SD = 1.64), t(30) =
1.72, p = 0.10. However, there was a significant difference in the measure of Intrinsic Religiosity
for the ACE questionnaire group with low scores (M = 11.73, SD = 3.05) and the ACE

questionnaire group with high scores (M = 8.83, SD = 2.99), t(30) = 2.10, p = 0.04 (see Table 6).
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Chapter 4
Discussion

The purpose of the current study was to investigate the relationship between completing
the ACE questionnaire and the reactivity of an individual’s sympathetic nervous system,
particularly for individuals with a history of childhood trauma. EDA was utilized as a measure of
SNS activity. Our goal was to understand how individuals with a history of trauma experience
reporting their past trauma on a physiological level. Three hypotheses were examined. The
hypotheses were that individuals would have a higher EDA when completing the ACE
questionnaire in comparison to individuals completing a control survey; that individuals who
received a preparatory verbal prompt before completing the ACE questionnaire would have a
different EDA than individuals who did not receive the prompt; individuals with a high number
of ACEs would have a higher EDA than individuals with a low number of ACEs.
ACE Versus Control Survey

The independent paired t-test between the ACE questionnaire group and the benign
survey group did not show any significant differences between the two groups. Our results do not
suggest that an individual’s EDA increases more when taking the ACE questionnaire than a
benign inventory. The results suggest that, at least in our sample, the SNS, as measured by
electrodermal activity, does not appear to react to the ACE questionnaire any differently than
other questionnaires not asking about trauma history. Also, our findings do not indicate that a
personal history of trauma makes someone more susceptible to being triggered by taking the

ACE questionnaire any more or less than taking other questionnaires.
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Prompted ACE Responses

Similar to the benign activity, we did not find that a verbal prompt about the ACE had
any discernable effect on a stress response in either high or low ACE score participants. Thus,
we cannot reject the null hypothesis that a pre-test prompt would have no effect on ACE-
associated EDA.

In ancillary results of the AAQ-II and DUREL surveys, we expected to find significant
differences between AAQ-I1I scores for the high number of ACEs group and low number of
ACEs group in our study. However, the current study did not reveal any significant interactions
aside from a significant difference in AAQ-I11 scores for the high number of ACEs group and the
low number of ACEs group, suggesting psychological flexibility is not related to ACEs in this
sample. Makriyianis et al. (2019) found psychological inflexibility to be a mediator between
ACEs and depression and anxiety. The lack of a significant difference in our study may be due to
the small sample size of the high ACEs group. Another possible explanation for the lack of
differences is the participants in the current study were all relatively successful college students.
They may have developed the resilience and psychological flexibility necessary to succeed
academically despite experiencing adverse childhood events.

Results demonstrated differences in religious experience for those with high and low
ACEs, specifically for a measure of Intrinsic Religiosity. This result suggests that ACEs may
alter internal religious/spiritual experiences in important ways. There is evidence that young
adults with more ACEs have reduced religious involvement (Harris et al., 2021). While the
current study did not reveal significant differences in religious involvement, confounding
variables may have impacted the results. Students attending the private, Christian university from

which participants were recruited are required to attend chapel meetings. The participants in the
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current study may have considered chapel attendance to be religious involvement. This likely
lessened any potential differences in religious involvement between participants with a high
number of ACEs and a low number of ACEs.

However, the difference in Intrinsic Religiosity suggests trauma may change an
individual’s view of and relationship with God. Previous research has demonstrated traumatic
experiences can significantly decrease or increase religious beliefs and activities depending on an
individual’s religiosity prior to the traumatic event, the use of religion as a coping mechanism,
and the individual’s current religious environment. Overall, it was more likely for individuals to
experience a decrease in religiosity following a traumatic event (ter Kuile & Ehring, 2014).
While research demonstrates mixed findings on the relationship between religiosity and trauma,
most findings suggest there is a bidirectional nature to the relationship. While traumatic events
can change one’s perception of the world, other people, and religion, religious beliefs can also
facilitate how traumatic events alter an individual’s perceptions and internal struggles. The
current study suggests there is likely a decreased connection to one’s internal spirituality as a
result of childhood trauma. More research is necessary to investigate the possible effect of
trauma on internal religiosity.

Our study failed to demonstrate significant differences between groups in any of the
EDA measures. Previous research has shown evidence of refugees with recent trauma having
significant skin conductance responses after a trauma interview (Grasser et al., 2022).
Additionally, a study examined galvanic skin response in active-duty soldiers during prolonged
exposure therapy and found significant interactions (Gramlich et al., 2021). Studies have also
found associations between skin conductance measures and the degree of trauma exposure in

children (Wiltshire et al., 2022). These studies and past research into electrodermal activity have
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supported it as a reliable measure of autonomic reactivity. However, these studies also examined
participants who had experienced their traumas relatively recently, whereas our study focused on
past events, which may have impacted our results. Additionally, these studies collected data from
participants with active symptoms of trauma. The current study did not examine if the
participants were still experiencing traumatic stress related to events in their childhood. This
difference may support using physiological measures to determine if an individual is
experiencing active posttraumatic stress. The results of the current study do not suggest any
psychological concerns with administering the ACE questionnaire in a controlled environment.
Limitations

The current study faces limitations in the participants' demographics as they are not likely
representative of the population. The students all attended a private Christian university, and
many identified as White and Christian. There is some evidence that religious individuals are
less physiologically reactive to stressors which may have impacted our participants’ data (Haney
& Lane, 2023; Schnell et al., 2020). All participants were between the ages of 18 and 23 years.
Another limitation is the ACE questionnaire as it does not specify the severity, repetition, or
current impact of childhood adverse events. Additionally, our study utilized the total ACE
questionnaire score and did not examine how specific items on the questionnaire impacted an
individual's EDA.

Another limitation of the current study is the confounding factors that may affect EDA
data. These factors include temperature, physical activity, and stress. Furthermore, collecting
accurate EDA data can be difficult because measurements are affected by the participant’s hand
motions, muscle activity, dry electrodes, and other environmental factors (Coffman et al., 2020).

While EDA does inform us about an individual’s level of distress, it can be difficult to attribute
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the distress to a single factor such as completing a survey. To control for temperature and
environmental factors, data was collected in the same room at similar times each day. Physical
activity and stress may have affected our data as we were unable to control for these factors.
Data was examined and appropriately excluded prior to conducting analyses to ensure only the
participants with valid data were included in the study. For each participant, there was about a 5-
min period at the beginning of data collection to ensure an appropriate baseline SCL was
established. EDA data is vulnerable to non-normal distributions and has small values that can
make statistical analyses more difficult. The data was manipulated to perform the analyses with
larger values.

Of the 46 participants, only six fell into the high number of ACEs group. Due to this
small sample size, the sample was more vulnerable to sampling bias. There were also limitations
in detecting smaller effects between groups because one group had significantly less participants
than the other group. As demonstrated in our high standard deviation scores, there is likely
increased variability due to random variability. Some of these students likely attended mental
health treatment in the past and developed skills to cope with their childhood trauma. It is very
likely our high number of ACEs group does not accurately represent the typical autonomic
dysregulation found in individuals with active posttraumatic stress. Due to the effects of the
limited sample size, the findings from the current study have limited generalizability. On the
whole, the sample is young, relatively well-educated, generally in good health, and likely has
access to above-average resources. Due to the participants' demographics, the limited number of
participants, and the education level of our participants, this study is limited in its

generalizability.



ACES AND ELECTRODERMAL ACTIVITY 25

Areas for Future Research

Further research into the physiological effects of completing the ACE questionnaire with
a more diverse population may be useful in determining the questionnaire’s psychological safety
with traumatized populations. Other areas of research could include examining how religiosity
affects physiological reactivity in traumatized individuals. The current study is comprised mostly
of religious individuals which may have affected their physiological reactivity. Some research
demonstrates that religiosity can be a protective factor for physiological stress responses. One
study found that religious coping acts served as a protective buffer against physiological stress
responses prior to a stressor (Haney & Lane, 2023). Another preliminary study found lower
cardiovascular stress responses in religious individuals when compared to atheist, spiritual, and
agnostic individuals (Schnell et al., 2020). For the current study, it is possible the participants’
religious involvement at their school lessened their physiological response to the stressor of
completing the ACE questionnaire. Examining physiological responses to the ACE questionnaire
with a more diverse sample of participants may provide more insight into how the questionnaire
affects an individual’s stress response. Another area of research could examine physiological
changes to specific questions on the ACE questionnaire. More severe childhood traumas may
have a more lasting impact on the ANS when compared to less severe events. Lastly, conducting
the study with more diverse individuals who are not as well-adapted and successful as college
students may yield different results than the current study and improve its generalizability.
Summary and Conclusion

The current study did not determine significant differences in the three primary research
questions. The findings did not support our hypothesis that completing the ACE questionnaire

would illicit a significant physiological reaction compared to completing a benign task.
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However, the current study faced several limitations, such as the small sample size and the
demographics of the sample, and it is limited in its generalizability. Despite the absence of EDA
differences, there was a significant difference in measures of religiosity between the two groups.
The significant difference in religiosity scores between the high ACEs group and the low ACEs
group suggests childhood trauma has a significant impact on an individual’s religious beliefs and
involvement. Specifically, the current study suggests childhood trauma decreases an individual’s
Intrinsic Religiosity, a measure of an individual’s values and personal meaning found in their
religious beliefs. This finding could suggest individuals with past trauma are more likely to
participate in religious pursuits as a means of cultivating safety, community, and comfort rather
than a system of beliefs by which to live their lives. Trauma often impacts a person’s view of
themselves and their perceptions of safety and the world around them. Adverse childhood events
likely alter people’s perceptions of God due to these changes in their internal beliefs and

expectations of themselves, others, and the world.
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Tables
Table 1
Demographic Characteristics of Participants at Baseline
Baseline characteristic ~ Benign survey AC;(;I;I:;’::OUt A;Err\?g:h Full sample
n % n % n % n %
Gender
Female 7 50 11 68.8 11 68.8 29 63
Male 7 50 5 31.2 5 31.2 17 37
Marital status
Single 13 929 10 62.5 12 75 35 76.1
Married 0 0 0 0 1 6.3 1 2.2
Partnered 1 7.1 6 37.5 3 18.7 10 217
Year of undergraduate
1st year 9 64.3 12 75 10 62.5 31 67.4
2nd year 3 21.4 1 6.3 3 18.7 7 15.2
3rd year 1 7.1 0 0 2 125 3 6.5
4th year 1 7.1 3 18.7 1 6.3 5 10.9
Religious affiliation
Agnostic 0 0 1 6.3 0 0 1 2.2
Catholic 0 0 1 6.3 1 6.3 2 4.3
Christian 14 100 14 87.5 13 81.3 41 89.1
Other/prefer not to say 0 0 0 0 22 125 2 4.3
Race/ethnicity
Asian 1 7.1 1 6.3 2 12.5 4 8.7
Black 0 0 0 0 1 6.3 2.2
Hispanic/Latino 3 21.4 4 25 3 18.7 10 21.7
White 10 714 10 62.5 9 56.3 29 631
White/Hispanic/Latino 0 0 1 6.3 1 6.3 2 4.3

& Participants' responses included one “prefer not to say” and one “Sikhism”
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Table 2

EDA Score Differences by Test Type (ACE Questionnaire vs. Benign Control)

Benign

EDA evaluation ACE (control) t df p
EDA mean score M=2364 M=2384
SD =1.66 SD=2.18 —-.341 44 735
n=232 n=14
EDA max score M=4.24 M=4.26
SD=1.99 SD=2.29 -.027 44 979
n=232 n=14
EDA max-min M=0098 M=0.66
differencescore o078 sp=043 1428 44 160
n=232 n=14
EDA max-min M=0.86 M=0.92
(relaxation) SD=067  SD=072 -315 44 754
difference score
n=232 n=14

Note. EDA = electrodermal activity; ACE = Adverse Childhood Experiences questionnaire.
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Table 3
EDA Score Differences by Test Type With Verbal Prompt (ACE Questionnaire With Verbal

Warning, ACE Questionnaire, and Benign Control)

. ACEs
EDA evaluation ACEs with without Benign F df p
prompt
prompt

EDA mean score M=3.76 M=3.52 M=3.84
SD=1.72 SD=1.64 SD=2.18 122 2 .885
n=16 n=16 n=14
EDA max score M=4738 M=4.10 M=4.26
SD=2.17 SD =1.85 SD =2.30 071 2 931

n=16 n=16 n=14
ED.A max-min M=1.03 M=0.94 M=0.66
difference score SD=1.02 SD =047 SD=043 1.062 2 355
n=16 n=16 n=14
EDA max_—min M=0.74 M=0.97 M=0.93
(relaxation) SD=053 SD=079 SD=072 483 2  .620
difference score
n=16 n=16 n=14

Note. EDA = electrodermal activity; ACE = Adverse Childhood Experiences questionnaire.
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Table 4

EDA Score Differences by ACE Group Differences (High ACE vs Low ACE)

EDA evaluation Low ACE High ACE t df p
EDA mean score M=3.80 M=3.61
SD =0.86 SD=1.81 -256 30 .799
n=26 n==6
EDA max score M=437 M=421
SD =0.95 SD=2.17 —.168 30 .868
n=26 n==6
EDA max-min M=0.92 M=1.00
difference score o _ ()54 sD=087 223 30 825
n=26 n==6
EDA max-min M=0.83 M=0.86
(relaxation) SD=0.75 SD=020 105 30 917
difference score
n=26 n==6

Note. EDA = electrodermal activity; ACE = Adverse Childhood Experiences questionnaire.
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Table 5

Psychological Flexibility by ACE Group Differences (High ACE vs Low ACE)

AAQ-II score Low ACE High ACE t df p
Mean score M=19.12 M=126.83
SD =9.58 SD =6.43 —1.866 30 .072
n=26 n=06

Note. AAQ-II = Acceptance and Action Questionnaire—Il; EDA = electrodermal activity; ACE=

Adverse Childhood Experiences questionnaire.
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Table 6

DUREL Scores and EDA Responses

DUREL score Low ACE

39

High ACE t df p
ORA mean score M=4.42 M=3.50
SD=1.30 SD = .55 1.686 30 102
n=26 n==6
NORA max score M=3.77 M=2.50
SD=1.63 SD =1.64 1.715 30 .097
n=26 n==6
Intrinsic religiosity M=11.73 M=28.83
SD =3.05 SD=2.99 2.102 30 .044
n=26 n==~6

Note. DUREL = Duke University Religion index; ORA = Organizational Religious Activity;

NORA = Non-Organizational Religious Activity; ACE= Adverse Childhood Experiences

questionnaire.
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Appendix A
Adverse Childhood Experience Questionnaire
This Questionnaire will be asking you some questions about events that happened during your
childhood; specifically the first 18 years of your life. The information you provide by answering
these questions will allow us to better understand problems that may have occurred early in your
life and allow us to explore how those problems may be impacting the challenges you are

experiencing today. This can be very helpful in the success of your treatment.

While you were growing up, during your first 18 years of life:
1. Did a parent or other adult in the household often:
Swear at you, insult you, put you down, or humiliate you?
OR

Act in a way that made you afraid that you might be physically hurt?

O Yes

O No

2. Did a parent or other adult in the household often:
Push, grab, slap, or throw something at you?
OR

Ever hit you so hard that you had marks or were injured?

O Yes

O No

3. Did an adult or person at least 5 years older than you ever:
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Touch or fondle you or have you touch their body in a sexual way?
OR

Attempt or actually have oral, anal, or vaginal intercourse with you?

O Yes

O No

4. Did you often feel that:

No one in your family loved you or thought you were important or special?

OR

Your family didn’t look out for each other, feel close to each other, or support each

other?

O Yes

O No

5. Did you often feel that:

You didn’t have enough to eat, had to wear dirty clothes, and had no one to protect you?
OR

Your parents were too drunk or high to take care of you or take you to the doctor if you

needed it?
O Yes
O No

6. Were your parents ever separated or divorced?

O Yes
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O No

7. Were any of your parents or other adult caregivers:
Often pushed, grabbed, slapped, or had something thrown at them?
OR

Sometimes or often kicked, bitten, hit with a fist, or hit with something hard?

OR

Ever repeatedly hit over at least a few minutes or threatened with a gun or knife?
O Yes
O No

8. Did you live with anyone who was a problem drinker or alcoholic, or who used street

drugs?
O Yes
O No

9. Was a household member depressed or mentally ill, or did a household member

attempt suicide?

O Yes

O No

10. Did a household member go to prison?

O Yes

O No
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Note. From “Relationship of Childhood Abuse and Household Dysfunction to Many of the
Leading Causes of Death in Adults: The Adverse Childhood Experiences (ACE) Study,” V. J.
Felitti, R. F. Anda, D. Nordenberg, D. F. Williamson, A. M. Spitz, V. Edwards, M. P. Koss, & J.
S. Marks, (1998). American Journal of Preventive Medicine, 14(4), pp. 245-258.

(doi:10.1016/S0749-3797(98)00017-8). Copyright 1998 Elsevier Science Inc.
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Appendix B
Consent Form

In this study, we will ask you to complete several surveys and engage in a relaxation
exercise. Additionally, your heart rate and electrodermal activity will be recorded as you
complete the surveys and exercise. All information and data you provide will remain
confidential. Your participation is completely voluntary, and we appreciate your time and effort.
Some of the surveys you complete today may be distressing. If for any reason during this study
you do not feel comfortable, you may stop the study. Your participation in this study will require
approximately 30 minutes. When the study is complete, you may reach out to us for the results of
the study, as well as any questions you may have. If these questions bring up issues you would
like to discuss further, the George Fox University Health and Counseling Center has professional
counselors. Personal counseling is confidential, services are free to students on a short-term
basis, and the contact information is listed below.
If you have any further questions concerning this study, please feel free to contact us through
email: Nick Cherry at ncherry19@georgefox.edu.
If you have questions about your rights as a research participant, contact Dr. Ken Logan at
klogan@georgefox.edu.
The Health and Counseling Center is at 200 N River St, Newberg, OR 97132, and can be reached

Monday - Friday 8:30 a.m. to 4:00 p.m. at (503) 554-2340.
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Appendix C
Demographics Questionnaire

1. How old are you?

ol8-25
o 25 -40
o 40+

2. What was your gender at birth?
0 Male
o Female
O Prefer not to say
3. How would you describe your gender?
0 Male
0 Female

o Other (please specify)

O Prefer not to say
4. What is the highest level of education you have completed?
o High school diploma
o Bachelor’s degree
O Master’s degree
o Doctoral degree
0 Trade School
O Prefer not to say

5. How many years have you been enrolled for your current degree?
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o 1%t year
o 2" year
o 3" year
o 4" year
o 5" year
O 6+ years
6. How would you identify your religion/spiritual beliefs?
o Christianity
0 Judaism
o Islam
0 Buddhism
0 Hinduism

o Other (please specify)

O None
O Prefer not to say
7. How would you best describe your racial/ethnic identity?
0 Black/African American
0 White
o0 Hispanic or Latino
0 Native Hawaiian and other Pacific Islander
0 Asian
0 American Indian

o Alaskan Native

46
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0 Other (please specify)

O Prefer not to say

8. What best describes your employment status?
o Unemployed
o Part-time student
o Part-time student, part-time employed
o Part-time student, full-time employed
o Full-time student, part-time employed
o Full-time student, full-time employed
o Full-time student

9. What is your father/guardian’s occupation?

a

10. What is your mother/guardian’s occupation?

a

11. How often do you exercise?
0 0 times a week
o 1-3 times a week
O 4-7 times a week
12. Are you married?
0 Married
0 Partnered
o Single

O Prefer not to say
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Appendix D
Survey
This Questionnaire will be asking you some questions about your childhood; specifically
the first 18 years of your life.
While you were growing up, during the first 18 years of life:

1. Did you often participate in sports?

O Yes

O No

2. Did you often engage in artistic activities?
O Yes

O No

3. Did you often engage in outdoor activities?
O Yes

O No

4. Did you often play video games?

O Yes

O No

5. Did you often use social media?

O Yes

O No
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6. Did you often read for pleasure?

O Yes

O No

7. Did you often play or practice music?

O Yes

O No

8. Did you participate in Boy Scouts or other youth groups?
O Yes

O No

9. Did you attend church or a church group?

O Yes

O No

10. Did you travel outside of the state where you were born?

O Yes

O No

49
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Appendix E
AAQ-II
Below you will find a list of statements. Please rate how true each statement is for you by

using the scale below to fill in your choice.

1 | 2 | 3 | 4 | 5 | 6 | 7
Never True Very ‘ Seldom Sometimes | Frequently |  Almost ‘ Always
Seldom True True True Always True
True True

1. My painful experiences and memories make it difficult for me to live a life that | would
value.
1 2 3 4 5 6 7
2. I'm afraid of my feelings.
1 2 3 4 5 6 7
3. l'worry about not being able to control my worries and feelings.
1 2 3 4 5 6 7
4. My painful memories prevent me from having a fulfilling life.
1 2 3 4 5 6 7
5. Emotions cause problems in my life.
1 2 3 4 5 6 7
6. It seems like most people are handling their lives better than I am.
1 2 3 4 5 6 7
7. Worries get in the way of my success.

1 2 3 4 5 6 7
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Note. From “Preliminary Psychometric Properties of the Acceptance and Action Questionnaire-
I1: A Revised Measure of Psychological Inflexibility and Experiential Avoidance,” F. W. Bond,
S. C. Hayes, R. A. Baer, K. M. Carpenter, N. Guenole, H. K. Orcutt, T. Waltz, & R. D. Zettle,
(2011), Behavior Therapy, 42(4), pp. 676-688. (https://doi.org/10.1016/j.beth.2011.03.007).

Copyright 2011. Elsevier Ltd.
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Appendix F
The Duke University Religion Index (DUREL)
Please mark the answer that best describes your religious involvement.

1. How often do you attend church or other religious meetings?

1 — Never

2 —Once a year

3 — A few times a year

4 — A few times a month

5 — Once a week

6 — More than once per week
2. How often do you spend time in private religious activities, such as prayer, meditation, or

Bible study?

1 — Rarely or never

2 — A few times a month

3 — Once a week

4 — Two or more times per week

5 — Daily

6 — More than once a day

The following section contains 3 statements about religious belief or experience. Please
mark the extent to which each statement is true or not true for you.

3. Inmy life, | experience the presence of the Divine (i.e., God)
1 — Definitely not true
2 — Tends not to be true

3 — Unsure
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4 — Tends to be true
5 — Definitely true of me
4. My religious beliefs are what really lie behind my whole approach to life
1 — Definitely not true
2 — Tends not to be true
3 — Unsure
4 — Tends to be true
5 — Definitely true of me
5. Itry hard to carry my religion over into all other dealings in life
1 — Definitely not true
2 — Tends not to be true
3 —Unsure
4 — Tends to be true

5 — Definitely true of me

Note. From “The Duke University Religion Index (DUREL): A Five-Item Measure for Use in
Epidemological Studies,” H. G. Koenig & A. Bssing, (2010). Religions, 1(1), pp. 78-85.

(https://doi.org/10.3390/rel1010078). Copyright 2010 by Koenig & Bussing, MDPI.
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