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Abstract
We report two studies examining psychometric properties of an expanded measure of adverse childhood experiences (ACEs) that
combined the original ACEs items with items from the Juvenile Victimization Questionnaire. In Study 1, we examined its
factorial structure, internal consistency, and concurrent validity in undergraduates (N = 1479). In Study 2, we also examined
replicability of frequencies of ACEs, test-retest reliability, and convergent and predictive validity. Results suggested a model with
four inter-related factors: maltreatment, household dysfunction, community dysfunction, and peer dysfunction/property victim-
ization. Internal consistency, test-retest reliability, concurrent and convergent validity were acceptable, and findings were repli-
cated across samples. We suggest that this expanded measure is assessing early experiences of victimization and helplessness in
the face of perceived intentional emotional and physical threats or actual harm by others, and that although they may not all be
Btraumatic,^ their cumulative impact is associated with poor mental health in young adults.
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In their seminal paper arguing for a causal relationship
between adverse childhood experiences (ACEs) and long-
term health consequences, Felitti and colleagues (Felitti et al.
1998) defined ACEs as Bchildhood abuse and household
dysfunction.^ Their concern with ACEs began with an at-
tempt to identify risk factors for dropping out of a weight-
loss program in a predominantly White, middle-class sample
of adults (Felitti 1993). The factors they identified included
sexual and other forms of abuse, and a Bdysfunctional family
life^ (e.g., drug use and criminal activity by parents, domestic
violence), as it frequently co-occurs with abuse (Felitti et al.
1998). The combination of these risk factors turned out to be
extremely good at predicting poor outcomes far beyond
dropping out of a weight-loss program, and a large body of

research has accumulated that provides incontrovertible evi-
dence for the cumulative influence of these early adversities
on health (Anda et al. 2010, 2006).

Nevertheless, given that children, especially those who live
in poverty or who are ethnic/racial minorities, face adversities
outside the home as well, it is time to reconsider whether the
definition of ACEs should be limited to maltreatment and
household dysfunction. The items on the original ACEs scale
were selected because they had predicted negative outcomes
in previous research (Felitti et al. 1998). No justification was
made for why only certain risk factors were chosen to
predict such a wide variety of illnesses and health-risk
behaviors. However, limiting the definition to maltreat-
ment and household dysfunction risks misdirecting the
focus of intervention efforts for ACEs to only family dys-
function and parenting practices.

Thus, the purpose of the current study was to examine the
psychometric properties of an expanded scale of ACEs that
included not only maltreatment and household dysfunction
but also victimization experiences outside the home. In the
article, we will elaborate on the implications of the data for a
more cogent definition of ACEs.
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Psychometric Properties of the Original ACEs
Scale

Although there are several measures of childhood adversities
that assess maltreatment and other stressful life events, we
focused on the original ACEs scale because a large body of
research has accumulated in the last 20 years linking this mea-
sure to many health outcomes in a wide variety of populations
across the world. Thus, the original ACEs scale has caught the
imagination of the researchers and the public and might be
said to exert a disproportionate influence in discussions of
early adversity.

A number of studies have examined the psychometric
properties of the original ACEs scale. The items on this scale
are interrelated, and the presence of each ACE is associated
with an elevated probability of other ACEs in adults (Bellis
et al. 2014a, b; Dong et al. 2004; Felitti et al. 1998; Mersky
et al. 2017) and children (Scott et al. 2013). The scale has
acceptable internal consistency in a variety of samples
(Bruskas 2013; Ford et al. 2014; Mersky et al. 2017;
Wingenfeld et al. 2011; Zanotti et al. 2017). Satisfactory con-
vergent validity with the Childhood Trauma Questionnaire
(CTQ) was found in clinical and non-clinical samples in
Germany (Wingenfeld et al. 2011). Higher levels of ACEs
are associated with higher levels of perceived stress and men-
tal health problems measured concurrently (Anda et al. 2006)
and prospectively (Schilling et al., 2007).

Do these findings mean that the original ACEs scale mea-
sures a unitary construct? Several studies have examined the
factor structure of items on the original ACEs scale using both
exploratory and confirmatory factor analyses (EFAs and
CFAs). A large epidemiological sample yielded three factors
after EFA and CFA: household dysfunction, physical/
emotional abuse, and sexual abuse (Ford et al. 2014), with
moderate to high correlations among factors. Three of the 11
questions on this scale pertained to sexual abuse, which may
have led to a differentiation between sexual and other forms of
abuse. A chart review of parental reports of a low-income
sample of children (B. G. Scott et al. 2013) found a three-
factor solution with EFA, consisting of an abuse factor (phys-
ical, emotional, and sexual), a household dysfunction factor,
and a mixed factor (sexual abuse, parental drug use and ab-
sence, and emotional neglect). Inter-factor correlations were
not reported. A study of young, low-income women receiving
home-visiting services produced a two-factor solution after
EFA, consisting of maltreatment and household dysfunction,
with a correlation of .48 between factors (Mersky et al. 2017).
Another analysis of a short form of the ACEs that only includ-
edmaltreatment items in Romanian adolescents also produced
a two-factor solution after both EFA and CFA, consisting of
physical/emotional abuse and sexual abuse, with a moderate
(.48) correlation between them (Meinck et al. 2017). In sum-
mary, findings demonstrate that the factorial structure of an

ACEs scale is a function of the items included, and that re-
gardless of variations in items, the emerging factors are mod-
erately correlated with each other.

Concerns have been raised about the validity of retrospec-
tive recall of early adversities. Some evidence suggests ACEs
may be subject to recall bias, especially for those who are
currently depressed (Scott et al. 2010). Other studies, howev-
er, indicate that current symptoms do not affect reliability of
reports of child maltreatment in young adults (Pinto et al.
2014). Evidence further suggests that the relation between
number of ACEs and negative outcomes holds for both pro-
spective (Clark et al. 2010; K. M. Scott et al. 2010) and retro-
spective studies (Afifi et al. 2011; Anda et al. 2008).
Comparisons of prospective and retrospective data show no
bias in assessment and no differences among associations be-
tween number of ACEs and outcomes as a function of time of
reporting (Hardt et al. 2010; K. M. Scott et al. 2010).
Furthermore, test-retest reliability for the sum of the items is
acceptable over intervals ranging from 6 to 20 months, though
with variable results for individual items (Dube et al. 2004;
Mersky et al. 2017; Pinto et al. 2014; Zanotti et al. 2017).

The Juvenile Victimization Questionnaire
(JVQ)

We chose to expand the original ACEs scale with items from
the JVQ (Finkelhor et al. 2005; Hamby and Finkelhor 2000) for
several reasons. First, it is based on a perspective that acknowl-
edges that victimization outside the home is just as noteworthy
as victimization in the home, grounding it in a thoughtful con-
sideration of a wide range of risk factors that need to be includ-
ed in a measure of childhood adversity (Finkelhor et al. 2011;
Hamby and Finkelhor 2000). It also covers a wide age range in
childhood and has versions for both children and adults. In a
large, nationally representative sample of 2- to 17-year-olds, it
was shown to have good test-retest reliability and internal con-
sistency as well as concurrent validity, assessed through a mea-
sure of trauma symptoms (Finkelhor et al. 2005). There is not as
much research on the relationship between JVQ scores and
health outcomes as there is for the original ACEs scale.
Nevertheless, items from the JVQ, such as items related to peer
and property victimization and exposure to community vio-
lence, are associated with trauma symptoms in 10- to 17-year-
olds at least as strongly as items based on the original ACEs
questionnaire (Finkelhor et al. 2013, 2015).

Purpose of the Current Studies

In the current paper, we report on two studies examining the
psychometric properties of a measure that combined the orig-
inal ACEs questionnaire with the JVQ. In the first study, we
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examined the factorial structure, internal consistency, and con-
current validity of the measure in a large sample of college
students. We expected high internal consistency and substan-
tial, positive associations with concurrent measures of mental
well-being and stress.

Study 1: Method

Participants

Participants were drawn from four studies conducted between
2015 and 2018 that examined the relationship of ACEs to
health, response to health-related interventions, and academic
performance in undergraduates in a large, Midwestern public
university. Participants for three studies (N = 1417) were re-
cruited from psychology classes that offered course credit for
research participation. According to the administrators of this
pool, it is comprised of approximately 15% psychology ma-
jors, 25% business majors, and 25% pre-med students. In the
one study in which we inquired about majors (N = 341), only
11.9% indicated that they were majoring in psychology.
Participants for the fourth study (N = 62) were recruited from
flyers posted around campus. Average age across all partici-
pants was 19.9 (Mdn = 19, SD = 2.5, range = 18–49), with
97% of the participants under the age of 26. Three quarters
(75.1%) identified as female.Most (71.1%) students identified
as White, 20.0% identified as Asian, and smaller numbers
identified as Black (3.2%), multiracial (3.2%), other (1.8%),
and Native American (0.5%). Participants who did not re-
spond to at least one ACE question were excluded (N = 25).

Measures

ACEs The expanded ACEs questionnaire was created by com-
bining the original ACEs questionnaire (Felitti et al. 1998) and
the JVQ (Finkelhor et al. 2013) and consisted of 33 items
assessing moderate to severe adversity between ages 0 and
18. The instructions were based on the adult retrospective
version of the JVQ (http://www.unh.edu/ccrc/jvq/index_new.
html): BThese are questions about some things that might have
happened during your childhood. Your ‘childhood’ begins
when you are born and continues through age 17. It might
help to take a minute and think about the different schools
you attended, different places you might have lived, or
different people who took care of you during your
childhood. Try your best to think about your entire
childhood as you answer these questions.^ Participants
responded to each question with a Byes^ or Bno^; Byes^
responses were summed to yield an ACEs score that could
range from 0 to 33. Participants in all studies completed the
same items on this measure in the same order, close to the

beginning of the full survey. All questions are listed in the
Appendix in the order in which they were administered.

Mental and Physical Health The 36-item short-form survey
(SF-36) was used to assess current health (Ware et al. 1993)
in three of the studies (N = 995). Individual scales (Physical
Functioning, Role Limitations Due to Physical Health, Role
Limitations Due to Emotional Problems, Energy/Fatigue,
Emotional Well-Being, Social Functioning, Pain, and
General Health) are scored from 0 to 100, with higher scores
indicating better health. Scores were transformed into normed
Physical and Mental Summary scores based on instructions
provided by survey developers (Ware and Kosinski 2001;
Ware et al. 1993).

Anxiety and Depression The Hopkins Symptom Checklist-10
(HSCL; Syed et al. 2008), is a 10-item measure of anxiety and
depression and was administered in one of the studies (N =
341). Participants rated their experiences in the past week,
such as Bfeeling fearful^ and Bfeeling blue^ (1 = not at all
and 4 = extremely), and their ratings were averaged to yield a
total score from 1 to 4. The measure shows good internal
consistency and convergent validity (Syed et al. 2008).
Internal consistency (Cronbach’s α) in the current sample
was .92.

Perceived Stress In all four studies, we assessed stress with the
10-item Perceived Stress Scale (PSS; Cohen and Williamson
1988), which has good psychometric properties in undergrad-
uates (Roberti 2006). Participants rated how often they expe-
rienced feelings of uncontrollability, unpredictability, and be-
ing overwhelmed in the past month (e.g., BIn the last month,
how often have you been upset because of something that
happened unexpectedly?^) on a 4-point scale (0 = never and
4 = very often). Scores were summed to yield a total stress
score, which could range from 0 to 40. Internal consistency
in the current sample was 0.88.

Parental Education In all studies, we assessed parental educa-
tion as a proxy for childhood socioeconomic status (SES).
Participants rated the highest grade completed by their parents
or primary caretakers (1 = no formal education and 7 = com-
pleted post-college work), with options forDon’t know andNo
primary male/female caretaker. If information was provided
for only one parent, that parent’s level of education was used;
if data were provided for both parents, their average was cal-
culated. Scores could range from 1 to 7.

Procedure

In all studies, participants completed surveys online through
the university’s secure survey service (Qualtrics). In three
studies, they filled out the surveys once during the semester.
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In the fourth study (N = 62), they filled out surveys at the
beginning and end of the semester; only Time 1 responses
were included in current analyses. The questionnaires took
1–1 ½ hours to complete. Participants in three studies were
compensated with course credit, and participants in the fourth
study were compensated with $20 after completing surveys at
both times. All studies were approved by the Institutional
Review Board (IRB).

Data Analyses

Data were examined for missing values, and continuous data
were checked for outliers and deviations from normality. No
outliers were found. For analyses of concurrent validity, we
log-transformed scores on the expanded ACEs measure to
normalize the distribution of the scores. Scores on the original
ACEs measure could not be normalized through a
transformation.

Internal consistency was assessed with Cronbach’s ⍺.
An ⍺ of over .70 was considered acceptable (Cortina
1993). To explore factor structure, we first conducted an
EFA in a random half of the sample and then used the
extracted factors to conduct a CFA in the other half. Both
analyses were based on the data of students who had no
missing data on any of the items.

For the EFA (T. A. Brown 2014; Costello and Osborne
2005), we first checked data factorability through the
Kaiser–Meyer–Olkin (KMO) statistic and Bartlett’s test
of sphericity. The tetrachoric correlation matrix was en-
tered into analyses for a weighted-least-squares extraction
EFA. We used oblique rotation (Boblimin^), as we as-
sumed that the factors would covary. We used the scree
test to decide on the maximum number of factors. We then
adjusted the number of factors until they had at least three
items with factor loadings of at least .30. In choosing
among different solutions, we tried to make sure that fac-
tors were conceptually coherent and to minimize the num-
ber of items with low communality values (< .70) and high
loadings on more than one factor.

Next, we used the extracted factors to conduct a confir-
matory factor analysis (CFA) on raw ACEs data using the
lavaan package (Rosseel 2012). The weighted least square
means and variance (WLSMV) estimator was used to con-
duct the analysis of binary endogenous measures. All
items were constrained to load onto only one factor, and
factors were assumed to covary. Model fit was assessed on
three goodness-of-fit indicators appropriate for binary in-
dicators: the comparative fit index (CFI), the robust value
of the root mean square error of approximation (RMSEA),
and the robust value of the chi-square. A CFI of over .90
and an RMSEA of less than .08 were considered accept-
able for model fit (T. A. Brown 2014). We reported Χ2

values, although in such a large sample, significant Χ2

values do not indicate poor fit (T. A. Brown 2014).
Model fit was further examined through factor loadings
of the indicators onto the latent variables and R2 values
for individual items.

We used Pearson product-moment correlations to assess
associations between ACEs and potential covariates for con-
current validity. Log-transformed ACEs scores were related to
parental education, r (1476) = −.19, p < .001. In addition,
women reported slightly more ACEs than men, t (608.6) =
2.06, p = .04, d = −.15. Thus, to examine concurrent validity,
we conducted linear regressions and controlled for gender and
average parent education. All analyses were conducted in R
Version 3.4.5 (R Core Team 2017). Significance level was set
at .05.

Results

Factorial Structure

Factor Analyses of the Expanded ACEs Scale An EFA was
conducted on ACEs data from a random half of the sam-
ple (N = 740). The KMO measure was satisfactory at .85,
and Bartlett’s test of sphericity was significant, χ2
(528) = 5287.43, p < .001, both of which indicate that
the data were amenable to an EFA. The scree plot sug-
gested five factors. Analyses with four, five, and six
factors indicated that a four-factor solution would yield
the most parsimonious fit (Table 1). We labeled the fac-
tors as Bchild maltreatment,^ Bhousehold dysfunction,^
Bcommunity dysfunction,^ and Bpeer dysfunction/
property victimization.^ The two items related to acci-
dents and illnesses of loved ones were dropped because
they yielded negative loadings on Bchild maltreatment,^
and they were the only items with negative loadings on
any factor. The four factors collectively accounted for
60% of the variance in the remaining data.

Next, we conducted a CFA on the second half of the sample
(N = 739), using the 31 items and the four factors extracted
from the EFA. As shown in Table 2, the items had high factor
loadings, and the fit indices were acceptable, CFI = .94,
RMSEA = .028, 95% confidence interval = .024–.032, χ2
(428) = 746.97, p < .09. The factors were strongly correlated
with each other. All subsequent analyses on the expanded
ACEs scale were conducted on these 31 items.

Factor Analyses of the Original ACEs Scale The EFA conduct-
ed on the first half of the sample yielded satisfactory
values for the KMO statistic (.80), and Bartlett’s test of
sphericity, χ2 (45) = 1088.76, p < .001. The scree plot sug-
gested two factors, and a two-factor solution (Table 3),
consisting of child maltreatment and household dysfunc-
tion, provided the best fit for the data, collectively
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accounting for 54% of the variance. A CFA on these two
factors yielded a good fit, CFI = .96, RMSEA = .047, 95%
confidence interval = .035–.059; χ2 (34) = 88.80, p < .001,
with generally high loadings on the factors (Table 4). The
correlation between the two factors was .61.

Frequencies of ACEs

Descriptive statistics of the measures used in both studies
are listed in Table 5. We included the number of ACEs

from the original ACEs scale for the purpose of direct
comparisons of the frequencies to other studies. The
Appendix displays proportions of students who endorsed
each ACE. Over a third (43%) had 0 to 2 ACEs, 27%
had 3 to 5 ACEs, and 30% had 6 or more ACEs. As
shown in Fig. 1, frequency distributions of ACEs did not
seem to differ substantially across studies. An ANOVA,
with study as the predictor and log-transformed ACEs
scores as the outcome, confirmed that the effect of study
was not significant.

Table 1 Oblimin-Rotated Factor Loadings from the Exploratory Factor Analysis (EFA) on the 33-Item Expanded ACEs Scale in Study 1

Items and Proposed factors Child
maltreatment

Household
dysfunction

Peer dysfunction/
property victimization

Community
dysfunction

Communality (h2)

Community dysfunction (19%)

Witnessing murder (25) .79 .77

Witnessing war (27) .34 .75 .87

Murder of someone close (24) .74 .61

Witnessing riots, etc. (26) .67 .52

Imprisonment of parental fig. (11) .38 .63 .76

Witnessing physical violence (22) .31 .63 .58

Sexual abuse by grown-ups (4) .42 .55 .53

Burglary (23) .33 .51 .42

Parental figure going to war (14) .46 .40

Death of parental fig. (12) .46 .43

Forced sex by peers/sibs (19) .45 .49

Peer dysfunction/property victimization (17%)

Break/ruin things on purpose (30) .81 .67

Stealing (28) .70 .53

Stealing by force (29) .67 .64

Name-calling, etc. (18) .66 .63

Physical bullying (16) .66 .73

Threat of physical bullying (17) .64 .67

Social isolation (33) .32 .53 .32

Physical attacks due to discrimination (20) .51 .35 .60

Child maltreatment (15%)

Physical abuse (3) .85 .74

Verbal abuse (1) .74 .73

Domestic violence at sibs (10) .64 .67

Physical neglect (5) .62 .60

Psychological neglect (2) .54 .35 .63

Physical domestic violence (9) .50 .43 .68

Forced separation from family (15) .38 .35 .46

Perceived discrimination (21) .37 .32 .35

Household dysfunction (10%)

Family substance abuse (7) .72 .67

Divorce/separation of parents (13) .68 .58

Family psychopathology (6) .64 .56

Verbal domestic violence (8) .40 .49 .38 .66

The numbers in parentheses after the factor description refer to the proportion of variance accounted for. The numbers in parentheses after the item
description refer to the item’s number in the Appendix. Only factor loadings > .30 are displayed. Bold = highest factor loading for the item
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Internal Consistency

Cronbach’s ⍺ of the 31-item scale was good (.84). Inspection
of item statistics showed that reliability would not improve if

any of the items were dropped. The Appendix lists the corre-
lation of each item with the scale composed of the remaining
items. The internal consistency of the original scale was lower
(⍺ = .72), as it had fewer items.

Table 2 Results of the Confirmatory Factor Analysis (CFA) on the 31-Item Expanded ACEs Scale in Study 1 (N = 740) and Study 2 (N = 75)

Factor loading R2

Community dysfunction

Sexual abuse by grown-ups (4) .74 (.55)

Witnessing physical violence (22) .64 (.40)

Burglary (23) .62 (.39)

Forced sex by peers/sibs (19) .61 (.37)

Imprisonment of parental fig. (11) .60 (.36)

Witnessing riots, etc. (26) .57 (.32)

Witnessing war (27) .48 (.23)

Murder of someone close (24) .48 (.23)

Parental figure going to war (14) .46 (.21)

Death of parental fig. (12) .42 (.18)

Witnessing murder (25) .38 (.14)

Difficulties with peers/siblings and
property victimization

Physical bullying (16) .79 (.63)

Threat of physical bullying (17) .78 (.60)

Name-calling, etc. (18) .74 (.55)

Physical attacks due to discrimination (20) .65 (.43)

Break/ruin things on purpose (30) .64 (.41)

Social isolation (33) .62 (.39)

Stealing (28) .51 (.26)

Stealing by force (29) .49 (.24)

Child maltreatment

Domestic violence at sibs (10) .84 (.70)

Physical abuse (3) .83 (.68)

Physical neglect (5) .79 (.62)

Verbal abuse (1) .78 (.60)

Physical domestic violence (9) .78 (.61)

Psychological neglect (2) .75 (.57)

Forced separation from family (15) .64 (.41)

Perceived discrimination (21) .63 (.39)

Household dysfunction

Verbal domestic violence (8) .92 (.85)

Family substance abuse (7) .66 (.44)

Divorce/separation of parents (13) .53 (.28)

Family psychopathology (6) .49 (.24)

Correlations Among Factors

Community dysfunction Peer/sibling dysfunction Child maltreatment

Community dysfunction

Peer/sibling dysfunction .76

Child maltreatment .77 .72

Household dysfunction .61 .59 .68

The numbers in parentheses after the item description refer to the item’s number in the Appendix. Factor loadings refer to standardized factor loadings of
the indicator with the latent factor
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Concurrent Validity

Table 6 displays the results of regression analyses
assessing concurrent validity of the expanded and original
ACEs scales. As can be seen in this table, there were robust
associations between both ACEs measures versus mea-
sures of mental wellbeing, anxiety and depression, and
perceived stress. The associations with physical wellbeing
were much smaller.

Preliminary Conclusions

Results show that substantial numbers of undergraduates at a
large university report a disturbing number of ACEs. An EFA
on a random half of the sample indicated that the two JVQ
items inquiring about severe accidents and illnesses of loved
ones did not fit with the rest. After these items were dropped,
results yielded a four-factor model, with the factors consisting
of child maltreatment, household dysfunction, community
dysfunction, and peer dysfunction/property victimization. A
CFAwith these four factors on the second half of the sample
yielded a satisfactory fit, and the four factors were strongly
inter-correlated. The expanded ACEs measure was internally
consistent. It was also correlated with measures of mental
health and perceived stress, and to a lesser degree, with phys-
ical well-being. Results support its concurrent validity.

Study 2

In Study 2, in addition to examining internal consistency and
concurrent validity, we examined replicability of the frequen-
cies of ACEs in a smaller, independent sample. We further
determined test-retest reliability, and convergent and predic-
tive validity of the expanded ACEs measure. We expected to
replicate the results of the first study. We further expected that
the expanded measure would have acceptable levels of test-
retest reliability and convergent validity with established mea-
sures of stressful and traumatic events, and we expected that
ACEs scores would predict deterioration in mental health over
the course of a semester.

Table 3 Oblimin-Rotated Factor
Loadings from the Exploratory
Factor Analysis (EFA) on the
Original ACEs Scale in Study 1

Items and Proposed factors Child maltreatment Household
dysfunction

Communality (h2)

Child maltreatment (32%

Physical abuse (3) .87 .75

Verbal abuse (1) .87 .66

Physical neglect (5) .66 .56

Psychological neglect (2) .58 .52

Sexual abuse by grown-ups (4) .54 .25

Physical domestic violence (9) .50 .40 .62

Household dysfunction (23%)

Family substance abuse (7) .87 .69

Family psychopathology (6) .63 .38

Imprisonment of parental fig. (11) .58 .61

Divorce/separation of parents (13) .50 .40

The numbers in parentheses after the factor description refer to the proportion of variance accounted for. The
numbers in parentheses after the item description refer to the item’s number in the Appendix. Only factor loadings
> .30 are displayed. Bold = highest factor loading for the item

Table 4 Results of the Confirmatory Factor Analysis (CFA) on the
Original ACEs Scale in Study 1

Factor loading R2

Child maltreatment

Physical abuse (3) .82 .68

Verbal abuse (1) .82 .67

Physical neglect (5) .81 .66

Sexual abuse by grown-ups (4) .74 .55

Psychological neglect (2) .73 .54

Physical domestic violence (9) .72 .52

Household dysfunction

Imprisonment of parental fig. (11) .83 .69

Family substance abuse (7) .77 .60

Divorce/separation of parents (13) .57 .32

Family psychopathology (6) .49 .24

The numbers in parentheses after the item description refer to the item’s
number in the Appendix
Factor loadings refer to standardized factor loadings of the indicator with
the latent factor. The correlation between the two factors was .61
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Method

Participants

Participants were recruited from psychology classes, as in in
Study 1. Out of 75 participants who completed the full survey
at Time 1, 69 completed it at Time 2, resulting in a completion
rate of 92% for calculations of test-retest reliability and pre-
dictive validity. Average age was 20.0 (SD = 1.5, range = 18–
26). Participants predominantly self-identified as female
(84%). As in Study 1, most participants were White (79%)
or Asian (16%), with a smaller number of multiracial (3%),
Native American (1%), or of another race (1%).

Measures

ACEs Based on the results of the EFA in Study 1, we
excluded the two items on accidents and illnesses from
analyses in Study 2. The other items were the same as in
Study 1.

Mental and Physical Health SF-36 was used to assess health,
as in Study 1.

Anxiety and Depression Anxiety and depression were
assessed on the HSCL, as in Study 1. Internal consistency
was .92 at both Time 1 and 2.

Fig. 1 Frequency distribution of
the 31 ACEs across the four
studies included in Study 1.
ACE = adverse childhood
experiences

Table 5 Descriptive Statistics for the Measures Used in Study 1 and 2

M (SD) Median Range 95% CI

Study 1 Study 2 Study 1 Study 2 Study 1 Study 2 Study 1 Study 2

Expanded ACEs (31 items) a 4.3 (4.2) 4.3 (4.2) 3.0 3.0 0–31 0–24 4.1–4.5 3.3–5.3

Original ACEs 1.4 (1.8) 1.3 (1.7) 1.0 1.0 0–10 0–8 1.4–1.5 0.9–1.7

SF-36 Mental Summary 40.1 (12.7) 39.6 (14.2) 42.6 44.0 −1.7 – 61.4 2.8–60.3 39.2–41.1 36.3–42.9

SF-36 Physical Summary 56.9 (6.3) 56.7 (7.5) 57.5 58.2 26.3–72.2 32.4–69.0 56.4–57.3 55.0–58.4

HSCL 1.9 (0.7) 1.9 (0.7) 1.8 1.6 1–4 1–3.9 1.8–2.0 1.7–2.1

Perceived Stress Scale 18.5 (6.4) 18.3 (7.2) 19.0 18.0 1–39 4–36 18.1–18.8 16.6–20.0

SLESQ n/a 1.3 (1.9) n/a 1.0 n/a 0–8 n/a 0.9–1.7

CTQ n/a 1.4 (0.5) n/a 1.2 n/a 1–4.2 n/a 1.3–1.5

For Study 2, only the scores at Time 1 are listed in the table. ACEs = Adverse childhood experiences. CI = Confidence interval. CTQ =Childhood
Trauma Questionnaire. HSCL =HSCL=Hopkins Symptom Checklist-10. SF-36 = Short Form-36. SLESQ = Stressful Life Experiences Questionnaire
a Does not include the three items dropped from analyses after the EFA in Study 1 (accidents and illnesses of loved ones and burglaries)
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Perceived Stress The PSS was used, as in Study 1. Internal
consistency was .91 at both Time 1 and 2.

Parental Education This measure was the same as in Study 1.

Childhood Trauma Convergent validity was assessed with
the 25-item CTQ—Short Form (Bernstein et al. 2003).
This scale assesses different forms of trauma experi-
enced Bgrowing up as a child and teenager^ and covers
emotional and physical neglect and abuse, and sexual
abuse. Participants rated their responses on a 5-point
scale (1 = never true and 5 = very often true). Some
items were worded in the opposite direction to reduce
response bias. Scores were averaged to yield a total
score that could range from 1 to 5, with higher numbers
indicating greater trauma. Internal consistency was
0.93 at Time 1 and 0.95 at Time 2.

Stressful Life Events Convergent validity was also assessed
with the Stressful Life Events Screening Questionnaire—
Revised (SLESQ; Green and Green 2006). This 13-item
measure assesses significantly stressful events experi-
enced during one’s entire life (e.g., a life-threatening ill-
ness, physical or sexual abuse). As our goal was simply
to establish convergent validity, we only asked about the
presence of the 13 events and did not probe further

details. Internal consistency in the current sample was
0.75 at Time 1 and 0.68 at Time 2.

Procedure

Participants were administered two surveys, once at the be-
ginning and once at the end of the semester. The average
interval between administrations was 48.8 days (SD = 15.3).
The rest of the procedure was the same as in Study 1. The
study was approved by the IRB.

Data Analyses

Initial data checks were conducted as in Study 1. ACEs
scores on the expanded scale were again log-transformed.
HSCL, CTQ and SLESQ scores and ACEs scores on the
original scale were too skewed to be normalized through
transformations. We used Pearson product-moment corre-
lations for normally distributed variables and Kendall’s t
to assess correlations for non-normally distributed vari-
ables. A Wilcoxon signed-rank test was used to examine
changes in HSCL from Time 1 to 2. Predictive validity
was assessed with linear regressions that controlled for
gender and average parent education. In addition, we
report Cohen’s kappa and percent agreement statistics
for test-retest reliability of individual items.

Table 6 Concurrent Validity of the ACEs Scale in Study 1 and 2

Expanded ACEs scale Original ACEs scale

B
(SE)

β
(95% CI)

t
(p)

B
(SE)

β
(95% CI)

t
(p)

Study 1

SF-36 Physical Summary −0.57
(0.29)

−.08
(−.15- -.0003)

−1.97
(.05)

−0.51
(0.37)

−.05
(−.13- -.02)

−1.40
ns

SF-36 Mental Summary −6.22
(0.52)

−.41
(−.47 - -.34)

−11.90
(< .001)

−6.36
(0.67)

−.33
(−.40 - -.26)

−9.44
(< .001)

HSCL 0.37
(0.05)

.41
(.31–.51)

8.32
(< .001)

0.33
(0.06)

.29
(.18–.39)

5.54
(< .001)

Perceived Stress Scale (PSS) 2.43
(0.20)

.31
(.26–.36)

12.35
(<.001)

2.57
(0.25)

.26
(.21–.31)

10.18
(<.001)

Study 2

SF-36 Physical Summary 0.13
(1.15)

.01
(−.22–.25)

0.11
ns

−0. 25
(0.50)

−.06
(−.30–.17)

−0.51
ns

SF-36 Mental Summary −9.30
(1.88)

−.51
(−.71 - -.31)

4.96
(<.001)

−2.80
(0.88)

−.36
(−.57 - -.14)

−3.18
(< .001)

HSCL 0.55
(0.09)

.58
(.39–.77)

5.93
(< .001)

0.17
(0.04)

.41
(.20–.63)

3.79
(< .001)

Perceived Stress Scale (PSS) 3.56
(1.05)

.38
(.16–.61)

3.39
(.001)

1.08
(0.50)

.27
(.04–.50)

2.29
(.03)

ACE = adverse childhood experiences. B = unstandardized beta. Β = standardized beta. HSCL =Hopkins Symptom Checklist-10. ns = not significant.
SF-36 = Short Form-36. The linear regression analyses controlled for gender and average parent education; however, only the results pertaining to the
ACEs variable are reported in this table
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Results

Replicability

As can be seen in the Appendix, the proportions of students
endorsing each item in Study 1 were similar to those at Time 1
in Study 2.

Internal Consistency

Internal consistency was .84 for the expanded scale at both
Time 1 and 2, replicating the results of Study 1. Internal con-
sistency for the original scale was .74 at Time 1 and .71 at
Time 2.

Test-Retest Reliability

Test-retest reliability was good for both the expanded ACEs
scale, r (67) = .77 and the original ACEs scale, t = .79. Test-
retest reliability was also acceptable for SF-36 Mental
Summary (r = .81), HSCL (t = .62), Perceived Stress Scale
(r = .76), CTQ (t = .60), and SLESQ (t = .66). All correlations
were significant at p < .001.

The median number of ACEs on the expanded scale was at
3 at both times. Although the average number of ACEs
dropped slightly from 4.0 (SD = 4.0) at Time 1 to 3.8 (SD =
3.9) at Time 2 among students who completed the survey at
both times, a dependent-samples t test showed that the differ-
ence was not significant. As can be seen in the Appendix,
which shows the percentage agreement between Time 1 and
Time 2, participants responded somewhat less reliably to cer-
tain items assessing several kinds of peer and property victim-
ization. However, percent agreement between Time 1 and 2
was over 90% for the large majority of the items.

Concurrent Validity

As shown in Table 6, correlations between the ACEsmeasures
and measures of concurrent validity replicated the results of
Study 1.

Convergent Validity

Correlations between the 31-item ACEs measure and the
other measures of stressful events and trauma at Time 1
were significant (SLEQ: t = .43, p < .001; CTQ: t = .54,
p < .001). The original ACEs scale was also significantly
correlated with these measures (SLEQ: t = .29, p = .003,
CTQ: t = .47, p < .001).

Predictive Validity

To assess deterioration in functioning, we subtracted scores
at Time 2 from scores at Time 1 for Mental Summary,
HSCL, and Perceived Stress. Thus, positive scores indicate
deterioration. Students showed little change in Mental
Summary (M = 0.3, SD = 9.2) and Perceived Stress (M =
−0.4, SD = 4.8) over the 7 weeks of the study. Neither
difference was significant. Although the change in HSCL
scores was also small (M = 0.2, SD = 0.6), a Wilcoxon
signed-rank test showed that the difference was significant,
V = 565.5, p = .006.

To examine the predictive validity of the expanded
ACEs measure, we conducted separate regressions on de-
terioration in Mental Summary, HSCL, and Perceived
Stress scores, each with the log-transformed ACEs scores
at Time 1 as the predictor and average parental education
and gender as covariates. None of the results for ACEs,
gender or parental education was significant, with stan-
dardized betas (βs) for ACEs ranging from −.12 to .14.
The same was true for the original scale as well, with βs
for ACEs ranging from −.07 to .20.

Discussion

Frequencies of ACEs

A key finding of this study is that undergraduates at a
large Midwestern university, most of whom are White
and middle class, report being exposed to disturbingly
high levels of ACEs. Across five studies with independent
samples, 43–45% of the participants reported feeling so-
cially isolated as they were growing up, 39–41% reported
witnessing domestic verbal abuse, 28–32% reported hav-
ing been verbally bullied by peers or siblings, 35–39%
reported that someone stole their property, 30–32% report-
ed growing up with a family member who was diagnosed
with a psychiatric disorder or attempted suicide, and 12–
13% reported having been physically abused by their care-
givers (please see the Appendix for more information on
other items). These findings highlight the importance of
paying attention to ACEs in interventions aimed at im-
proving the mental health of college students. At a mini-
mum, greater efforts should be made to increase awareness
of faculty and staff about ACEs in general and about the
frequencies of ACEs in students they work with so that
they can be vigilant about these risk factors and make
appropriate referrals as needed. The focus of the current
study is on the psychometric properties of the ACEs scale,
but we discuss the issue of high frequencies of ACEs in
college students in other manuscripts (Karatekin 2018a, b;
Karatekin and Ahluwalia 2016).
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Factorial Structure and Internal Consistency
of the ACEs Measures

An EFA and a CFA of the original ACEs scale con-
firmed the conceptualization of the items in terms of
child maltreatment and household dysfunction, which
are correlated with each other. However, when we in-
cluded additional items, a different factorial structure
emerged. An EFA of the expanded scale revealed that
early adversity related to serious illnesses and accidents
of loved ones clearly did not fit with the 31 other types
of adversity assessed on this scale. In their study of a
revised inventory of ACEs, Finkelhor and colleagues
(Finkelhor et al. 2015) also argued for the omission of
items related to serious accidents and illnesses of loved
ones. We concur with this suggestion. After these items
were dropped, an EFA yielded four factors: (1) child
maltreatment, (2) family dysfunction, (3) community
dysfunction, and (4) peer dysfunction/property victimiza-
tion. A CFA confirmed that this four-factor model was a
good fit to the data. Furthermore, the factors were
strongly correlated.

The 31-item ACEs measure also showed good internal
consistency in both Study 1 and 2 (.84–.85), which was sim-
ilar to the consistency of .74 to .81 for the original ACEs scale
(Bruskas 2013; Ford et al. 2014; Mersky et al. 2017) and .80
for the JVQ (Finkelhor et al. 2005).

Results replicate and extend the moderate to high correla-
tions found among latent factors in previous factorial analyses
of the original ACEs scale (Ford et al. 2014; Meinck et al.
2017; Mersky et al. 2017), and the inter-relatedness of the
items (Felitti et al. 1998).

Replicability and Test-Retest Reliability
of the Expanded ACEs Measure

Results were replicable across independent samples.
Distributions of ACEs were similar across the four samples
in Study 1 (Fig. 1), and percentages of students endorsing
each ACE were consistent between Study 1 and Study 2
(Appendix).

Test-retest reliability of the sum of ACEs on the expanded
ACEs scale (r = .77) was acceptable. Percentage agreement
for individual items between the two administrations ranged
from 75 to 100%. Kappas were low for several questions
related to attacks by peers and property victimization, consis-
tent with lower test-retest reliabilities of these items on the
JVQ in 10- to 17-year-olds (Finkelhor et al. 2005).

Previous studies of the total score for the original ACEs
scale found test-retest reliability of .60 across 9 months in
maltreated Portuguese youth (Pinto et al. 2014), .64 across
20 months in adult patients at a primary care clinic (Dube
et al. 2004), .71 across a year in college athletes (Zanotti

et al. 2017), and .90 across 9 months in low-income women
(Mersky et al. 2017). The current reliability (τ = .79) over
7 weeks for the original ACEs questions was in this range.

Convergent and Concurrent Validity of the Expanded
ACEs Measure

Convergent validity with measures of traumatic and
stressful events was acceptable, and the expanded 31-
item measure was moderately to strongly associated with
concurrent measures of mental health and perceived
stress. Findings replicate and extend previous studies of
the original ACEs measure (Anda et al . 2006;
Wingenfeld et al. 2011) and the JVQ (Finkelhor et al.
2005). Indeed, the associations between the original
ACEs items and the PSS (β = .26 in both Study 1 and
2) were essentially identical to the correlation of .27
found by in a study using the same measures in a sim-
ilarly large sample of low-income women (Mersky et al.
2017). The lack of association of ACEs with physical
health in the current sample may be due to the fact that
participants were young and that our self-report measure
of physical health was not sensitive to fine-grained indi-
cators of physical problems.

Predictive Validity of the Expanded ACEs Measure

The expanded ACEs scale did not predict deterioration in
mental health or stress over 7 weeks. This could be at-
tributable to the lack of clinically significant change on
the outcome measures during the relatively short test-
retest interval.

What Are ACEs and why Does their Definition Matter?

Why does it matter how one defines ACEs? First, it
matters if one wishes to develop a theory that includes
ACEs. A good theory requires well-defined explanatory
constructs as building blocks that can then be related in
a systematic manner to other well-defined constructs and
observable measures in a Bnomological network^
(Cronbach and Meehl 1955). In turn, a good theory
can lead to a better understanding of the phenomena
under study, the mechanisms of action underlying the
relationship between predictors and outcomes, and how
these unfold over time. A better theoretical understand-
ing can then lead to more effective and targeted inter-
ventions. The definition also matters because the defini-
tion of the problem, which is a matter of choice, shapes
the solutions that can be imagined. As noted before,
ACEs research has been used as an Badvocacy tool^
(Finkelhor et al. 2015). If researchers choose to concep-
tualize ACEs as only including child maltreatment and
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household dysfunction, then the solutions they will ad-
vocate for will focus on the individual and the family
(e.g., individual or family therapy, parenting skills train-
ing). If ACEs are defined more broadly and their inter-
connectedness is highlighted, then proposed solutions
will be broader, such as addressing the structural roots
of unemployment, community violence, and limited ed-
ucational opportunities (Metzler et al. 2017).

Currently, there is no consensus among researchers on
the definition of ACEs. For example, some researchers
include indicators of general poverty, changes in residen-
cy, and death of a parent or sibling in their list
(Björkenstam et al. 2013; Dunn et al. 2011; Finkelhor
et al. 2015; Giovanelli et al. 2016; Harkonmäki et al.
2007; Korkeila et al. 2010). After reviewing the literature
on the definition of ACEs, Kalmakis and Chandler
(2014) proposed that ACEs should be defined as
Bchildhood events, varying in severity and often chronic,
occurring within a child’s family or social environment
that cause harm or distress, thereby disrupting the child’s
physical or psychological health or development^ (p.
1495). This broad definition would characterize any
event with any negative consequences as an ACE and
risks being circular. Some define ACEs as either stressful
or traumatic events (Austin and Herrick 2014; S. M.
Brown and Heneghan 2017), whereas others define them
as traumatic experiences (Layne et al. 2014) or
Btraumatic stressors^ (Anda et al. 2010) or simply enu-
merate the original ACEs (Bellis et al. 2014a, b; Burke
et al. 2011). However, given that there is a multitude of
risk factors that could be viewed as childhood adversi-
ties, the lack of a clear definition makes any subset of
specific adversities somewhat arbitrary.

Of even greater concern, it is not always clear in published
research whether ACEs refer to a construct (e.g., Bearly
adversity,^ an explanatory variable that is not observable), or
a particular operationalization of that construct, or whether
they simply represent the sum of a number of somewhat arbi-
trarily determined risk factors, with no assumption regarding
an underlying construct. Each individual item on the original
ACEs scale can be treated as a specific risk factor and not as a
hypothetical construct. However, when these are added to-
gether and given the label Badverse childhood experiences,^
there may develop an implicit tendency toward an acknowl-
edgment that these particular experiences represent something
greater than the sum of their parts. As a result, ACEs as the
items on the original scale and ACEs as an explanatory con-
struct sometimes tend to be conflated, as the same phrase
(BACEs^) is used to describe both.

Also unclear is whether ACEs should refer to a list of
objectively verifiable events or subjective experiences of
those events. The term refers to adverse Bexperiences,^

which implies that it is not the event itself but the internal
processing of the event that matters. However, the items on
the original ACEs scale are a mix of objective events (e.g.,
parental incarceration), which are presumably adverse ex-
periences for everyone, and purely subjective experiences
(e.g., feeling psychologically neglected).

Casting a broad, atheoretical net for any kind of adver-
sity associated with any negative outcome might help iden-
tify individuals at risk but hinders a clear understanding of
the phenomena and the development of effective interven-
tions. The goal of the current study was not to provide a
definitive definition of ACEs but to highlight the limita-
tions in the original definition and to demonstrate that a
scale that covers a broader range of ACEs is psychometri-
cally sound. Nevertheless, the results have some implica-
tions for researchers who wish to develop a more cogent
definition of ACEs.

First, results suggest that not every experience of ad-
versity in childhood should be included in the definition
of Badverse childhood experiences.^ The fact that items
related to serious illness and accidents of loved ones
clearly stood apart from the rest of the adversities in
the current study, as well as in a previous study
(Finkelhor et al. 2015), contradicts the notion of undif-
ferentiated adversity.

Second, the factorial structure of the expanded ACEs
scale also contradicts the notion of undifferentiated ad-
versity. We showed that the 31 items can be grouped into
coherent clusters, but that the clusters are inter-related.
The current results, along with previous research summa-
rized earlier on the inter-relatedness of specific items and
factors, are consistent with a multi-faceted but unitary
view of ACEs.

Third, the definition of ACEs as a construct depends
on the items included in measures assessing ACEs. The
original ACEs scale included only items related to child
maltreatment and household dysfunction, and the con-
struct has come to be equated with these two factors.
When we expanded the ACEs scale with another well-
established measure of childhood adversities, we found
two additional factors, related to community dysfunction
and peer dysfunction/property victimization.

Fourth, the meaning of individual items may change
depending on the other items included in the measure.
On the original ACEs scale, sexual abuse by grown-ups
loads onto a Bchild maltreatment^ factor, and parental in-
carceration loads onto a Bhousehold dysfunction^ factor.
On the expanded ACEs scale, both of these items loaded
more highly onto the Bcommunity dysfunction^ factor
than onto either the Bhousehold dysfunction^ and Bchild
maltreatment^ factors. In other words, in the context of
one ACE scale, these items would be conceptualized as
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problems with the caregivers, whereas in the context of an
expanded scale, they are better conceptualized as
reflecting a wider dysfunction in the community.

So far, we discussed several empirical findings that
should be considered in the definition of ACEs as a risk
factor. However, it is important to acknowledge that this
definition also involves choices about what ACEs should
predict. So far, the vast majority of research on ACEs has
focused on long-term health consequences. However, stud-
ies have also shown associations between ACEs and other
outcomes, such as failure to graduate from high school,
unemployment and underemployment, arrest, and incarcer-
ation (Bellis, Lowey, et al., 2014; Giovanelli et al. 2016;
Liu et al. 2013; Metzler et al. 2017). The optimal set of
ACEs that constitute risk for poor health may be different
from the set of ACEs that constitute risk for other conse-
quences. It may also be that the ACEs lead to negative
outcomes such as unemployment and incarceration
through their effects on health or health risk behaviors.
Lack of clarity about the construct and what it is a risk
for result in a lack of clarity about mechanisms of risk
versus outcomes.

We propose that, to advance the field, researchers work
toward a more cogent and developmentally informed defini-
tion of early adversity as a hypothetical, explanatory construct
and refer to spec i f ic ACEs scales as par t icular
operationalizations of this construct. We suggest that the 31
items used in the current study might be reflecting early expe-
riences of victimization and helplessness in the face of per-
ceived intentional emotional and physical threats or actual
harm by others. Although they may not all be Btraumatic^
by themselves, the current results demonstrate that their cu-
mulative impact is associated with poor mental health in
young adults. This definition might be a starting point for
examining whether these 31 items have good content validity
and whether this definition holds up better than other possible
definitions of early adversity.

We also strongly encourage researchers not to limit
their definition to adversities that occur solely or mostly
within the child’s immediate family. Otherwise, conse-
quential adversities that occur outside the household
(e.g., bullying by peers), as well as the societal context
of the adversities within the household, are in danger of
being ignored, and potentially effective interventions
might be missed. Felitti and colleagues (Felitti et al.
1998) initiated the current wave of ACEs research by
warning researchers focusing only on specific types of
maltreatment that Bwithout measuring these household
factors as well, long-term influence might be wrongly at-
tributed solely to single types of abuse and the cumulative
influence of multiple categories of adverse childhood experi-
ences would not be assessed^ (p. 246). Given the strong

associations between adversities inside and outside the home
found in the current study, we would like to extend this notion
by suggesting that without a broader understanding of early
adversity, long-term influences might be wrongly attributed
solely to individual and familial causes at the risk of
overlooking societal determinants of health.

Finally, a robust definition of early adversity needs to be
grounded in research with more diverse populations than the
one included in the current study. We tested a convenience
sample of undergraduates at a large Midwestern university,
which consisted predominantly of Whites and females.
Rates of specific adversities included in the expanded scale
are likely to differ across populations, which may affect the
psychometric properties of the scale. Other researchers high-
light the importance of other adversities (e.g., those related to
historical trauma, forced marriages, refugee status, being
conscripted into armies, growing up in urban poverty) in other
populations (Anda et al. 2010; Wade et al. 2014). More re-
search is needed to determine whether additional factors should
be considered in different populations and whether different
items may be necessary to tap into the factors that emerged in
the current study. It is also an open question whether mecha-
nisms of action might be similar across different populations
despite differences in particular adversities (e.g., experiences of
perceived victimization may lead to poor health through the
same psychobiological mechanisms in different populations,
even though the specific types of victimization may differ).

Conclusions

We conclude that the psychometric properties of the ex-
panded, 31-item ACEs scale are acceptable enough to be
used with the types of college students investigated in
this study. However, two important types of validity we
did not assess in the current study are content and con-
struct validity, as there is no consensus in the research
literature on the definition of ACEs. More research is
needed to clarify the definition of ACEs as a construct
and to establish the construct validity of measures of
ACEs across different populations, while being cognizant
of the consequences of the choices one makes regarding
the types of adversities included in this definition.
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