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AN EXPLORATION OF ADVERSE CHILDHOOD EXPERIENCES AND POST-
TRAUMATIC STRESS DISORDER IN COLLEGE STUDENTS
by
Barbara Duran
Under the Direction of Dr. Kenneth Rice
ABSTRACT

The Center for Disease Control and Prevention (CDC) previously released a statement
calling for researchers to undertake research initiatives that shed light on the effects of adverse
childhood experiences (ACEs) on health and mental health outcomes and to work towards ACE
prevention and treatment (Center for Disease Control and Prevention, 2020). ACEs have also
been documented to predict symptoms of Post-Traumatic Stress Disorder (PTSD; Ferrara &
Panlilio, 2020). One potential important implication of ACEs and PTSD is cognitive impairment.
Extant literature suggests that experiencing ACEs predicts cognitive struggle. Aglan et al. (2010)
demonstrated that individuals with a history of childhood sexual abuse displayed marked
memory issues, and Malarbi et al. (2017) found that people with ACEs history had worse
cognition than people who did not have a history of ACEs. Certainly, psychologists need to
understand the effect of ACEs on college student experiences. In the present study, a meta-
analysis was conducted to evaluate the association between ACEs and PTSD in undergraduate
students. Further, this study investigates the measurement invariance of an extended ACEs
measure, whether relational ACEs are more strongly associated with PTSD than non-relational
ACEs, and relations between ACES, PTSD, grade point average (GPA), and working memory.

INDEX WORDS: ACEs, PTSD, college students, meta-analysis, measurement
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CHAPTER 1: ADVERSE CHILDHOOD EXPERIENCES PREDICT PTSD IN

COLLEGE STUDENTS: A META-ANALYSIS

The Center for Disease Control and Prevention (CDC) previously released a statement
calling for researchers to shed light on the effects of adverse childhood experiences (ACES) on
health and mental health outcomes and to work towards ACE prevention and treatment (CDC,
2020). ACEs are defined by the CDC as “potentially traumatic events that occur in childhood (0-
17 years)” and include physical, emotional, and sexual abuse, physical and emotional neglect,
and the following areas of household dysfunction: mental illness, domestic violence, divorce,
incarceration of relatives, and substance abuse (Center for Disease Control and Prevention, 2020,
para. 2). In the present study, we attempted to synthesize the existing ACEs literature and used

meta-analysis to further understand the relation between ACEs and PTSD in college students.

Adverse Childhood Experiences

The study of ACEs can be traced back to at least 1995, when the CDC and Kaiser-
Permanente (Felitti et al.,1998) began a longitudinal study of the relation between adverse
childhood experiences and major health outcomes, including adult risk behavior, health status,
and disease. Researchers defined ACEs as psychological, physical, or sexual abuse; violence
against a child’s mother; or living with household members who abused substances, had mental
illness, experienced suicidality, or were imprisoned. More than half of participants reported
experiencing at least one ACE, and 25% of participants experienced two or more ACEs (Felitti et
al., 1998). Analyses revealed a graded relationship between the number of ACEs and measured
outcomes, such that experiencing a higher number of ACEs predicted worse health outcomes.

Importantly, the study identified that for participants who experienced four or more ACEs,



outcomes were four to 12 times worse (Felitti et al., 1998). Researchers suggested a model in
which ACEs can lead to social, emotional, and cognitive impairment; these impairments may
lead to the adoption of health-risk behaviors; risky behaviors can lead to disease, disability, and
social problems; and these problems may lead to early death (Felitti et al., 1998). The CDC and
Kaiser-Permanente’s study illuminated the grave risk that early adversity presents and catalyzed
an enormous effort to investigate the effects of ACEs across psychology, medicine, and public

health.

Measurement Concerns

Although many researchers use the measure developed by the CDC and Kaiser-
Permanente to measure ACEs (Felitti et al., 1998), ACEs research is littered with various
measures of ACEs, which operationalize ACEs differently. For example, Kubany and colleagues
(2000) developed the Traumatic Life Events Questionnaire (TLEQ) to assess prior trauma
exposure. The TLEQ assesses both adult and childhood trauma, including childhood physical
abuse, witness to family violence, childhood sexual abuse by someone at least 5 years older,
childhood sexual abuse by someone close in age, and adolescent sexual abuse. The TLEQ is
intended to capture traumatic events that align with the DSM-1V criteria for trauma (Kubany et
al., 2000). Similarly, the Childhood Trauma Questionnaire (CTQ; Bernstein et al., 1994) captures
emotional, physical, and sexual abuse in childhood, which aligns conceptually with the TLEQ’s
content. However, the CTQ additionally measures emotional and physical neglect in childhood
(Bernstein et al., 1994). The Juvenile Victimization Questionnaire- Adult Retrospective — Short
Form (JVQ — R2; Finkelhor et al., 2005; Hamby et al., 2004) asks adults to retrospectively report
abuse victimizations from birth to age 17. In addition to abuses captured by the TLEQ and CTQ,

the JVQ-R2 also captures property crime and peer/sibling victimization (Finkelhor et al., 2005;



Hamby et al., 2004). Whereas measures like the TLEQ, CTQ, and JVQ-R2 measure a wide array
of adverse childhood experiences, measures like the Sexual Life Experiences Questionnaire
(SLEQ; Finkelhor, 1993) assess for the presence of only one specific ACE, in this case, sexual
abuse. These measures capture distinct adversities across different developmental timepoints,
making them difficult to compare.

In addition to using different measures to conceptualize ACEs, the ACEs literature
reveals several manners by which to calculate ACEs scores. For example, the CTQ (Bernstein et
al., 1994) can be used to provide a sum score of all ACEs experienced by individuals, or
subscales can be calculated to determine an individual’s experiences with particular types of
adversity (e.g., sexual abuse). Measures like the Life Experiences Questionnaire (LEQ; Sarason
et al., 1978), however, can be used to evaluate the type, frequency, duration, and age of onset of
the abuse, as well as whether the abuse was intra- or extrafamilial. These disparate manners of
measuring ACEs-related concepts map onto conceptually different aspects of the ACEs construct
(i.e., main effect versus moderators of ACES) and introduce difficulty in interpreting ACEs
literature.

Differences in ACEs Base Rates due to Systemic Racism

In addition to measurement concerns, the ACEs literature is riddled with contradictions,
including the available evidence regarding who experiences more ACEs and the implications of
those experiences for mental health outcomes. Turner and Lloyd (2003) found that a White
sample reported more ACEs experiences than BIPOC samples, whereas other studies indicate
that Black and Latinx communities (Dorvil et al., 2020; Forster et al., 2019; Sheats et al., 2018)
experience more ACEs than White and Asian populations. To our knowledge, no research

studies have examined a sample representing individuals from all major racial/ethnic groups in



the United States, making it difficult to determine which groups may be at most risk for
experiencing higher numbers of ACEs. Further potential factors that may affect one’s likelihood
of experiencing ACEs, include sex, socioeconomic status, and number and type of ACEs
experienced (Dorvil et al., 2020; Petrucelli et al., 2019).

In addition to difficulty determining who is most at risk for experiencing ACEs, there are
also conflicting findings regarding mental health outcomes associated with ACES across
racial/ethnic groups (i.e., are ACEs more harmful for certain groups). For example, Sheats et al.
(2018) suggested that ACEs lead to similar negative mental health effects in Black and White
samples, but that Black samples were more likely to experience more symptoms of physical
illness. However, Dorvil et al. (2020) reported that Black people report lower levels of
depression in association with ACEs when compared to White groups. We could not locate any
study that did a comprehensive comparison of mental health effects of ACEs across racial/ethnic
groups.

Importantly, Forster and colleagues (2019) noted that for racial/ethnic minoritized
groups, low trust in institutions/systems stemming from a history of discrimination, poor quality
care, and rising health care costs may prevent members of these communities from seeking help
from providers, both while experiencing ACEs, as well as the consequences of ACEs (i.e.,
substance use). This may also lead to communities of color underreporting their experiences of
ACEs and related mental health symptoms in some of the previously mentioned studies (e.g.,
Dorvil et al., 2020). A review of the ACEs literature may help to determine differences in ACEs
experiences in racial/ethnic groups due to implications of systemic oppression and associated
mental health disparities. It will also be useful to explore whether these studies have been done

longitudinally and whether outcomes from cross-sectional studies versus longitudinal studies



produce similar evidence, providing greater confidence in these findings. Further understanding
differences in the experiences of ACEs across various demographic characteristics and their
effect on mental health outcomes, especially Post-Traumatic Stress Disorder (PTSD), would be

additive to the literature.

ACEs and PTSD

Despite potential issues with and varied approaches to ACEs measurement, ACEs have
been demonstrated to predict important mental health and behavioral outcomes, including the
development of PTSD. According to the DSM-5 (APA, 2013), PTSD is a potential response to
actual or threatened death, serious injury, or sexual violence. The event, or Criterion A of the
diagnosis, can be experienced directly, through witnessing the event, learned about later as
having happened to a close friend or family member, or through repeated exposure. For PTSD to
be present, an individual must experience a set of symptoms characterized by the following
categories and must last more than one month after the event: intrusion, avoidance, negative
alterations in cognition or mood, hyperarousal (APA, 2013).

This narrow definition of experiences that constitute a trauma required for a PTSD
diagnosis is widely debated in the field of psychology, and prominent researchers suggest that
non-life-threatening adversities, such as ACEs, can lead to the development of PTSD symptoms.
We fall into this camp of belief, which is well-supported by PTSD experts. For example, Anders
et al. (2012a) investigated both lifetime and recent exposure to Criterion Al and non-Criterion
Al directly and indirectly experienced events in a sample of 1,084 college students. Findings
suggest that 89% of the sample had experienced a Criterion Al event, a staggering figure which
aligns with the base rate of 90% of the population experiencing a trauma, according to the DSM-

V (APA, 2013). Individuals who experienced a greater number of events had worse outcomes



than individuals who experienced fewer events, with those directly experiencing events having
even worse outcomes than people to whose close family members had these experiences (Anders
et al., 2012a). Findings also revealed that community college students were at greater risk for
psychopathology than students at a more traditional, and elite, Midwestern university. Perhaps
the most surprising finding was that experiencing non-Criterion A events was associated with
worse outcomes than experiencing Criterion A events, suggesting that, under certain conditions
and doses, adversities may lead to greater levels of PTSD than DSM-aligned traumatic
experiences (Anders et al., 2012a). Given the work of researchers like Anders and colleagues
(2012), psychologists have learned in recent years that non-life-threatening events can, indeed,
lead to PTSD symptoms, especially if the events are relationally laden (e.g., betrayal, breakups).
Ferrara and Panlilio (2020) also document the strong positive relation between ACEs and PTSD.
These studies, along with previous literature documenting the effect of adversity, not DSM-5
criterion traumatic events, shed light on the relationship between early adversity and the potential
development of PTSD across the lifespan.

Psychologists have taken interest in the effect of ACEs on PTSD in college students for
several reasons. First, evidence suggests that most college students have experienced at least one
ACE, and specific subgroups of students (e.g., students of color) may experience even more
ACEs (Dorvil et al., 2020). Second, when experiencing ACEs leads to PTSD, the symptoms of
PTSD can interfere with cognition and negatively affect academic achievement. One group of
researchers explored the relationship between exposure to ACES and academic barriers while
controlling for physical health status, family difficulties, substance use, and depressive
symptoms (Hinojosa et al., 2019). For students with higher ACEs, they were more likely to have

academic barriers related to health and caregiving. Students with more ACEs were more likely to



struggle with time management and reported not being compatible with their instructors current
teaching style. Students with ACEs who met the criteria for depression were 49% more likely to
have academic barriers (Hinojosa et al., 2019).

Indeed, an important starting point to understand the effect of ACEs on college student
PTSD symptoms would be a thorough, systematic review. However, relatively few efforts have
been made to synthesize this extensive literature, especially as it relates to college students of
color, a group for whom inconsistencies in the frequency and effects of ACEs have been reported
(Forster et al., 2019). Sahle and colleagues (2021) reviewed the evidence on key ACEs that
contribute to increased risk of anxiety disorders, internalizing disorders, depression, and
suicidality. Findings revealed that ACEs were associated with increased risk of anxiety,
internalizing disorders, depression, and suicidality. Gender differences did not emerge (Sahle et
al., 2021), despite previous studies (Schonfelder et al., 2019) finding sex differences in the
experience of specific ACEs (e.g., childhood sexual abuse). Although Sahle and colleagues
(2021) reviewed the literature on ACEs and depression in college students, no reviews, to our
knowledge, have been conducted to map more extensive mental health outcomes in college
samples as they relate to ACEs. Especially surprising is the lack of review on the relation
between ACEs and PTSD for college students, given that trauma symptoms (Ferrara & Panlilio,
2020) and ACEs (Hinojosa et al., 2019) predict academic struggles. It is vital to study the effects
of mental illness in college students to mitigate their potentially harmful effects on academic
success. Missing, too, is an intersectional approach to understanding the complex interaction
between race and socioeconomic status and their association with ACEs and ACE-related

outcomes, as indicated by Sheats et al. (2018)



The Present Study

Thus, the present study addresses this gap in the literature by conducting a meta-analysis
of the relation between ACEs and PTSD in undergraduate samples. Given previous research, we
examined potential moderating factors of the relation between ACEs and PTSD, including race,
sex, measures of SES, and manners of measuring ACEs. We worked to include longitudinal
research studies in the analysis. Research questions include: 1) What is the association between
ACEs and PTSD in undergraduate students? 2) Is this association moderated by race, sex,
markers of SES, type, duration, severity, and/or frequency of ACE? This study has the potential
to inform university policies and college counseling centers by helping to identify the potentially
harmful effects of ACEs on college students and which college students may be at most risk. The
present research is particularly additive to the literature in its exploration of race, sex, and SES as
potentially moderating factors of the association between ACEs and mental health outcomes,
given that Black individuals (Forster et al., 2019), women (Sheats et al., 2018), and people with
lower socioeconomic status (Sheats et al., 2018) may be at greater risk for ACEs and, therefore,
potentially at risk for greater mental illness in a stressful college setting.

We hypothesized that there would be a strong relation between ACEs and PTSD in
college students. Further, we hypothesized that the relation between ACEs and PTSD would be
stronger for women (Schonfelder et al., 2019), communities of color (Forster et al., 2019), people
from low socioeconomic backgrounds (Sheats et al., 2019), and individuals who experienced
relational abuse (e.g., sexual abuse, emotional abuse) (Anders et al., 2012b). Additionally, we
hypothesized that the relation between ACEs and PTSD would be stronger for college students

who experienced more frequent, more severe ACEs (Frazier et al., 2009).



Problem, Intervention, Comparison or Control, and Outcome (PICOS) Framework

To refine our research aims, we utilized the PICOS framework. Our review focused on
examining articles that collected data from college students. We excluded other groups who may
experience PTSD (e.g., veterans, first responders) because previous meta-analyses have been
conducted for those groups (e.g., Kyron et al., 2021) and because college students are likely to
have experienced a high number of ACEs (Forster et al., 2019), especially students of color
(Dorvil et al., 2020). ACEs was chosen as the independent variable of interest due to their
enormous importance across many outcomes (Felitti et al., 1998). We chose PTSD as an
outcome measure because, although there appears to be a relation between ACEs and PTSD,
extant literature reveals several discrepant beliefs regarding who experiences the most ACEs and
worst outcomes in relation to ACEs. Given that PTSD interferes with cognition (APA, 2013;
Ferrara & Panlilio, 2020) and, therefore, cognitive abilities, it is vital that research examines the
relationship between ACEs and PTSD in college students and provide recommendations to

prevent students with ACEs histories from struggling in university settings.

METHOD

Eligibility Criteria

To be included in the review, studies must have a) used quantitative research methods to
collect and analyze empirical data, b) conducted research with undergraduate students, c)
administered a measure of ACEs or an ACE-related concept (e.g., child sexual abuse instead of

the sum of all ACESs), and d) included a measure of PTSD, as defined by the DSM-4 or DSM-5.
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Literature Search Procedure

ACEs have been studied across various fields, including psychology and medicine. Thus,
the APA PsycINFO and MedL.ine database was used to find eligible studies to include in this
review. Given the importance of including gray, or unpublished, materials in meta-analysis to
avoid publication bias (Cooper, 2017), we also searched the ERIC and ProQuest dissertation
database for dissertations that met the present search criteria. We used the following search terms
for APA PsycINFO: (“childhood adversity” or aces or “adverse childhood experience*” or
“childhood trauma” or “child* abuse” or “child* neglect””) AND (ptsd or posttraumatic stress or
post-traumatic stress disorder or posttraumatic stress disorder or post-traumatic stress disorder)
AND (college students or university students or undergraduates or “post-secondary student*”).
For MedL.ine, the following terms were used: (adverse childhood experiences or aces or child
abuse or child neglect, or childhood trauma) AND (stress disorders, post-traumatic or ptsd) AND
students. Finally, we used the following search terms for ERIC: (adverse childhood experience
OR ACE OR early experience OR child neglect OR child abuse) AND (posttraumatic stress
disorder OR trauma) AND (college students OR undergraduate students). After accounting for
duplicate articles that appeared across multiple searches, this search revealed 281 relevant
research studies to be included in the present meta-analysis. To further our attempt to include
gray materials, we emailed every author who appeared at least twice as a lead author in our
overall literature search (n = 12) and requested unpublished research studies that would meet
study criteria. Although we received five replies, no authors were able to provide further

materials for the present study, and we did not receive a reply from seven of the authors.



11

Screening Process

We used Abstrakr (Wallace et al., 2012), which uploads publication titles and abstracts,
to screen the titles and abstracts of the literature that emerged from the initial search. Titles and
abstracts were double-screened by the lead author and the fifth and sixth authors using a four-
item screening questionnaire assessing the eligibility of the study for the meta-analysis
(Appendix A). Quantitative studies conducted with undergraduate students that measured ACEs
or a related concept and measured PTSD were included for full-text review. Using Abstrakr, we
coded eligible studies as “1” and ineligible studies as “-1.” When we were unsure about a study’s
eligibility, we coded the study as “0.” After completing the initial abstract screening, the lead
author met with research assistants to discuss inconsistencies in our codes until we reached a
consensus about the article's eligibility. A total of 160 studies were excluded after the initial
screening, leaving 121 studies eligible for full-text review.

Next, we downloaded electronic copies of all works eligible for the present meta-
analysis. One article could not be included due to unavailability. After retrieving full-text copies
of each document, we developed and utilized a spreadsheet to complete a full-text screening of
potentially eligible studies. The lead author gathered information across the following categories:
First author name, the year the study was published, the title of the report, whether the study was
quantitative (0 = No; 1 = Yes), whether the study was conducted with college students (0 = No; 1
= Yes), whether the study included an ACEs measure (0 = No; 1 = Yes), whether the study
included a PTSD measure (0 = No; 1 = Yes), and whether the study provided the correlation

coefficient of the relation between ACEs and PTSD (0 = No; 1 = Yes). Studies that met all

eligibility criteria received a code of “1” and studies that did not meet criteria were coded “0”. A
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total of 82 studies were excluded based on the full-text screening, leaving 34 studies to be

included in the final meta-analysis.

Coding Strategy

We developed and utilized a coding sheet to extract relevant data and information from
each eligible study. The coding sheet included items that aimed to capture report characteristics,
population and study characteristics, information about ACEs and PTSD (see Appendix B). For
report characteristics, we documented the name of the first author, publication year, report type,
whether the study was peer-reviewed, whether the study was funded, whether the study reported
a power analysis, whether the study was cross-sectional or longitudinal, descriptive or
experimental, and whether the study reported reliability statistics (i.e., Cronbach’s alpha) for
study variables of interest. These data were used to examine whether the findings were
influenced by publication bias. For population and settings, we documented information on the
country in which the study was conducted and demographic information about the participants in
the study (e.g., sample size, percentage of women, percentage of minoritized racial/ethnic
groups, whether the study collected SES information, and mean age). This information was used
to contextualize the results of the meta-analysis and to assess the generalizability of findings.

Further, we collected information about the ACEs construct in each report. We
documented the name, authors, and internal consistency of the measure used to examine ACEs.
Similarly, we extracted the same information for PTSD-related measures. Finally, we recorded

the correlation coefficient between ACEs and PTSD with the associated sample size.

Proposed Analysis Strategy
This study explores the association between ACEs and PTSD in college students. Our

review revealed that many of the studies included in the full-text review analyzed the
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relationship between these two constructs using measures or items that correspond to a rating
scale, including the Child Abuse Trauma Scale (CAT; Barlow, 2017), the Traumatic Life Events
Questionnaire (TLEQ); Berenz et al., 2018), and the Childhood Trauma Questionnaire (CTQ;
Carroll, 2014; Jeter & Brannon, 2014). The correlation coefficient was determined to be the
appropriate statistic to calculate an effect size index to examine the relationship between ACEs
and PTSD in college students.

The correlation coefficient collected from articles was transformed to Fisher’s Z using the
Metafor package in R (RStudio Team, 2020). We used a random effects model (REML) to
account for the expected variation in effect sizes that may be influenced by sampling,
measurement, and study design differences (Cooper, 2017). Robust variance estimation (RVE)
methods was used because RVE provides a way to include all dependent effect sizes in a single
meta-regression model, even when the exact form of the dependence is unknown, which is
relevant in the current study because we included multiple effects from the same studies
(Pustejovsky & Tipton, 2021). Thus, RVE inflates the standard error of the model to account for
not knowing the true correlation of the effect sizes from the same study. Additionally, RVE was
determined to be appropriate because we included studies that used various measures of ACEs
and various measures of PTSD. After calculating the mean effect size, we transformed Fisher’s Z

back to the correlation metric to interpret study results.

Heterogeneity
To explore variance in effect sizes, we used a random effects model and tested whether

tau-squared was significantly different from zero. Heterogeneity between our effect sizes may
likely be influenced by population characteristics. For example, the country in which the study
was conducted, the measure used to capture either ACEs or PTSD, or the mean age of the sample

could contribute to variation across study effect sizes. To address our secondary research aim, we
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explored several moderators (e.g., sex, race, markers of SES, type, duration, severity, and/or
frequency of ACE) using meta-regression. Given that numerous studies from the literature
review measured a specific type of ACE, a separate meta-analysis was conducted using a random
effects model to test the relation between ACEs as measured in these studies and their respective
PTSD measures. We explored the type of ACE, whether the ACE was relational, sex, and race as

potential moderators of this relation.

Publication Bias
To assess for publication bias, we generated a funnel plot of the study effect estimate

(Cooper, 2017). In the absence of publication bias, we would expect the plot to look like an

inverted, symmetrical funnel, whereas an asymmetrical plot would indicate publication bias.

RESULTS

A literature review identified 281 potential studies for the present analysis. After
removing duplicates, screening abstracts, and conducting a full-text review, we identified a total
of 34 studies that are presented in the following sets of meta-analyses. Figure 1 provides a visual

depiction of the literature review and screening process.



Figure 1.

PRISMA chart of screening process for meta-analysis

Articles identified
through PsycINFO,
MedLine, ERIC, and
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(n=281)
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study samples were not of college students,
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]
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meta-analysis
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Records excluded based on full-text screening
(n=282)

Did notmeasure ACEs and/or PTSD (n=17)
Did not provide correlations (n = 62)
Unable to locate full document (n= 3)

Unable to be retrieved for the analyses (n=4)
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Study Characteristics
Figure 2.

Qualitative description of studies included in meta-analysis. N = 39

Studies measured ACEs in
several ways:

e Total sum of various
kinds of ACEs (n=12)

e Specitic kind of ACE
(e.g., sexual abuse) (n
=19)

e Duration, severity,
frequency, age of onset
(n=4)

Studies measured PTSD
in several ways:

e Overall PTSD measure
(n=28)

e Hypervigilance/hyperar
ousal (n=15)

e Reexperiencing (n = 35)

e Avoidance (n=15)

¢ Negative mood and
cognition (n = 2)

Studies were conducted in
the following countries:

e United States (n = 28)
e Spain (n=1)

e South Africa (n=1)

e [srael (n=12)

o [taly (n=2)

Figure 2 provides a brief description of the sample and study constructs, as measured
across articles included in the meta-analysis. For an extensive description of the articles, please
see Appendix C. The average study sample size was large (n = 632), a seemingly robust number
to run a Pearson’s correlation, according to G*power (Faul et al., 2007), which indicated n = 115
as a reasonable sample size by which to detect a Pearson’s correlation of 0.3 (a moderate
correlation). Study years ranged from 2005-2021, indicating that the study results reflect recently
collected data. A total of 15 self-report measures were used to capture ACEs, whereas a total of
13 self-report measures were used to capture PTSD. Studies varied in the type of measure used
to assess ACEs. Specifically, 12 studies assessed for a variety of ACEs and created an ACES sum
score. Further, 19 studies assessed a specific type of ACE, and four studies examined the
duration, severity, frequency, or age of onset/end of experienced ACEs. For PTSD, 28 studies
calculated a PTSD score capturing at least two criteria from the DSM-4 or DSM-5, five studies

reported hypervigilance scores, five studies reported avoidance scores, and two studies reported
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negative mood and cognition scores. Of the studies included in the meta-analysis, 33 were
published in peer-reviewed journals, and one of the studies was part of a doctoral dissertation
(i.e., gray material).

Importantly, none of the studies included examined demographic characteristics using an
intersectional framework, and the number of studies included did not allow for sufficient power
to create interaction terms to examine the intersection of race and sex variables. All studies were
correlational, cross-sectional, and descriptive, except for two studies, one of which was
experimental, and the other was experimental and longitudinal. Only three studies reported
results from power analyses. Surprisingly, only 14 studies reported a measure of SES. Due to
limited data and highly variable approaches to measuring SES across studies with an SES
measure, SES was not included as a moderating variable in the present study.

Table 1 represents descriptive statistics for demographic study variables across the three
types of ACEs studies: studies that measured an ACE sum score, studies that measured a specific
type of ACE, and studies that measured frequency, duration, severity, age of onset, and/or age of
the end of the abuse. Means for this table represent the average percentage of a particular
demographic category reported for the type of study. For example, on average, 7.43% of

individuals that participated in studies that utilized an ACEs sum score identified as Black.



18

Table 1.

Descriptive Statistics of Demographic Variables across Studies Measuring ACEs Sum, Type of
ACE, and Duration, Severity, Frequency, and Age of Onset of ACE.

Variable ACEs Sum Type of ACE Duration, Severity,
Frequency, Intensity, Age
of Onset
M SD M SD M SD

% Black 7.43 8.98 13.04 12.35 19.81 6.46

% Birac 3.00 2.65 4.21 3.38 2.83 4.83

% Latinx 6.35 5.50 10.72 22.84 8.83 4.07

% Asian 4.72 5.16 5.90 5.59 9.64 7.14

% Native 1.57 1.35 0.17 0.44 0.00 0.00

% Other 13.68 32.50 8.11 19.86 2.55 1.23

% White 64.22 27.62 66.80 24.18 60.14 11.69

% Women 75.25 15.96 76.96 21.21 98.41 6.64

Age 19.78 1.24 20.24 1.56 19.14 0.25

Sample 347.47 182.59 471.16 302.36 1095.33 11.69
Size

Of the effect sizes extracted from studies that measured a specific type of ACE, 39 effect
sizes were coded as “Relational” ACEs. We also examined the type of ACEs studied across 19
studies that examined specific types of ACEs (e.g., measured sexual abuse, not sum of ACES).
Of the 68 available effect sizes extracted from these studies, 24 (35%) of the studies measured
childhood sexual abuse, 9 (13.2%) measured exposure to domestic violence, 8 (12.5%) measured
emotional abuse, and 8 (12.5%) measured physical abuse. The remaining 26 (76%) studies
measured experiences of assault, betrayal, community violence, maltreatment, peer/sibling
victimization, physical neglect, and exposure to theft and other crimes. It appears that there is
limited variability in the types of ACEs studied, such that sexual abuse is studied almost three
times more frequently than the next most studied ACE, exposure to domestic violence. Given the
present research question (do ACEs predict PTSD in college students?) and the methods by

which studies in the present sample measured ACEs, we conducted three separate meta-analyses:
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an analysis of the Sum of ACEs on PTSD, an analysis on the Type of ACE on PTSD, and an
analysis on Sexual Abuse ACEs on PTSD. To determine whether studies measuring PTSD as a
sum score or merely specific symptoms of PTSD (e.g., reexperiencing) yielded different mean
effect sizes, we ran each meta-analysis separately for samples with PTSD sum scores and
samples with PTSD specific symptoms scores. Findings suggested very similar mean effect sizes
across ACEs Sum studies, Type of ACE studies, and Sexual Abuse ACE studies; therefore, we
reported the results with all studies measuring PTSD sum scores.

Figure 3.

Number of studies measuring each type of ACE.
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Distribution of Effect Sizes for ACEs Sum Studies

The first meta-analysis examined the relation between ACEs sum scores and PTSD
symptoms in college students. Using an RVE model, analyses revealed a mean effect size
estimate of 0.36 for Pearson’s r (p < 0.0001; SE = 0.04; CI: [0.34, 0.46]; PI: [0.21, 0.59], df =
9.74). Tau® was statistically different from zero, (1? = 76.09%; Tau? = 0.0094; Q = 60.28, p <

0.0001).



Figure 4.

Forest plot of effect sizes included in meta-analysis of ACEs Sum and PTSD. N = 15
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Figure 4 provides a forest plot to aid in visualizing the distribution of effect sizes
included in the meta-analysis, which reflects Pearson’s rs for each study using the RVE model.

All effect sizes included in the analyses were significant (i.e., all studies fall to the right of the



dotted line). Upon visual inspection, effect sizes appear to cluster around the 0.4 marking. The
forest plot points to a large effect size (0.40) (Funder & Ozer, 2019). No evident outliers

emerged via visual inspection of the forest plot for this meta-analysis.

Meta-Regression for ACEs Sum Studies
We used meta-regression to determine whether sex or race moderated the relation

between ACEs sum scores and PTSD symptoms. Using a series of correlated effects models,

analyses revealed that % White and % non-White, for the studies included in the meta-analysis,

did not provide sufficient variability (i.e., variables were highly homogenous) and therefore
could not be included as moderators. The percentage of female participants was sufficiently
heterogeneous to include as a moderator, but it did not significantly moderate the relation

between ACEs Sum score and PTSD.

Publication and Reporting Bias for ACEs Sum Studies
Given that most of ACEs Sum studies were published journal articles (two were

dissertations) and the forest plot revealed that all effect sizes were statistically significant, we
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generated a funnel plot (Figure 5) to explore potential publication bias. Large gaps are visible in

the funnel plot, indicating that publication bias is likely present (Cooper, 2017).

Figure 5.
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Figure 5.

Funnel plot of study effect sizes included in meta-analysis of ACE Sum Scores and PTSD
symptoms
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A second meta-analysis examined the relation between Type of ACEs scores and PTSD
symptoms in college students. Using a Robust Variance Estimation (RVE) model, analyses
revealed a mean effect size estimate of 0.25 for Pearson’s r (p < 0.0001; SE = 0.03; CI: [0.21,
0.27]; PI: [0.00, 0.48]; df = 14.9). Tau? was statistically different from zero, (1> = 87.34%; Tau® =

0.01; Q = 525.03, p < 0.0001).



Figure 6.

Forest plot of effect sizes included in meta-analysis of Type of ACEs and PTSD. N = 68
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Figure 6 provides a forest plot to aid in visualizing the distribution of effect sizes
included in the meta-analysis, which reflects Pearson’s rs for each study using the RVE model.

All effect sizes included in the analyses appear to be significant (i.e., all studies fall to the right

Cormrelation Coefficient
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of the dotted line). Upon visual inspection, effect sizes appear to cluster around the 0.2 marking.

The forest plot points to a medium effect size (0.24) (Funder & Ozer, 2019). However, the study

by Lock yielded two effect sizes of .79 and .81, which may indicate this study as an outlier.
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When the Lock study is excluded, meta-analysis yields a mean effect size of 0.23 (p < 0.0001;
PI: [.09, .36]; ClI: [0.21, 0.25]). Thus, the mean effect size only changes slightly when excluding

the Lock study and was included for the remainder of the analyses.

Meta-Regression for Type of ACEs Studies

We used meta-regression to determine whether sex or race moderated the relation
between type of ACEs and PTSD symptoms. Additionally, we explored whether relational ACEs
(e.g., emotional abuse) served as a moderator in the model. Using a series of correlated effects
models, analyses revealed that for the % White and % non-White variables, the studies included
in the meta-analysis did not provide sufficient variability and therefore could not be included as
moderators. Sex did not moderate the relation between type of ACE and PTSD. Interestingly,
meta-regression revealed a possible trend effect for the relation between type of ACEs and PTSD
(df = 16.8, p = 0.08), such that there was possibly a stronger association between relational ACEs

and PTSD than for non-relational ACEs.

Publication and Reporting Bias for Type of ACEs Studies

Given that all the Type of ACEs studies were published journal articles and the forest
plot revealed that all effect sizes were statistically significant, we generated a funnel plot (Figure
7) to explore potential publication bias. Large gaps are visible in the funnel plot, indicating that
publication bias is likely present (Cooper, 2017), in the positive direction (e.g., the average effect
size of studies of ACEs and PTSD may have overinflated, overly positive effect sizes). The
funnel plot also makes easily visible two studies that may be outliers, located at the 0.8

correlational mark.
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Figure 7.

Funnel plot of study effect sizes included in meta-analysis of Type of ACEs Scores and PTSD
symptoms
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A third meta-analysis examined the relation between Sexual Abuse ACEs scores and
PTSD symptoms in college students. Using a Robust Variance Estimation (RVE) model,
analyses revealed a mean effect size estimate of .27 (p < 0.0001; SE = 0.06; CI: [0.18, 0.33]; PI:
[-0.09, 0.60]; df = 11.9). Tau? was statistically different from zero, (1> = 94.79%; Tau? = 0.03; Q

=382.32, p <0.0001).
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Forest plot of effect sizes included in meta-analysis of Sexual Abuse ACEs and PTSD symptoms.
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Figure 8 provides a forest plot to aid in visualizing the distribution of effect sizes
included in the meta-analysis, which reflects Pearson’s rs for each study using the RVE model.

All effect sizes included in the analyses appear to be significant (i.e., all studies fall to the right

Correlation Coefficient

of the dotted line). Upon visual inspection, 