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Abstract
Adverse childhood experiences (ACEs) are linked to numerous negative physical
and mental health outcomes. The current study addressed theoretical, concep-
tual, and measurement problems by evaluating a novel extension to the seminal
ACEs questionnaire (ACEs-Q). Two U.K.-based adult samples (NStudy 1 = 859,
NStudy 2 = 297) were used to examine the structure of the ACEs-Q via principal
component analysis (PCA) and, within a structural equation modeling (SEM)
framework, reflective and composite–formativemodels, aswell as to develop and
validate a supplementary measure—the ACEs-Related Impairment Question-
naire (ACEs-RIQ)—designed to assess the impairment associated with ACEs.
In Study 1, PCA supported a two-factor ACEs-Q structure encompassing Child-
hood Maltreatment (CM) and Household Challenges (HC) factors. Both SEM
approaches showed similar associations with internalizing outcomes, primarily
driven by CM, composite–formative: βDepression = .50, βAnxiety = .43, βStress = .42;
reflective: βDepression = .51, βAnxiety = .43, βStress = .42. Although the findings indi-
cate compatibility of the ACEs construct with both modeling approaches, the
composite–formative model, where dichotomous items function as contributing
indicators that form rather than reflect the construct, ismore closely alignedwith
the current conceptualization of ACEs. In Study 2, the ACEs-RIQ demonstrated
high internal consistency, Cronbach’s α = .92, and predictive validity compara-
ble to the ACEs-Q, tested through SEM. The ACEs-RIQ was found to be a valid,
reliable instrument that extends the ACEs-Q by capturing impairment due to
adversity rather than exposure alone.

The high overall prevalence of adverse childhood experi-
ences (ACEs) has been raised as a global health concern
due to the profound effects ACEs can have on children’s
health and development (SmithBattle et al., 2022). ACEs,
defined as potentially traumatic events that occur before 18
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years of age, have been consistently linked to a wide range
of immediate and later-life psychopathologies, including
poor physical and mental health outcomes (Felitti et al.,
1998; Gilbert et al., 2015). One of the most commonly
used instruments to assess ACEs is the Adverse Childhood
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ExperiencesQuestionnaire (ACEs-Q; Felitti et al., 1998). Its
second revised version (Anda et al., 1999; Dong et al., 2004)
assesses exposure to 10 experiences categorized into two
domains: childhood maltreatment (CM) and household
challenges (HC; Choi et al., 2020; Mersky et al., 2017).
The widespeard use of ACEs assessments has brought to

light significant conceptual, theoretical, and methodologi-
cal issues. Conceptual issues around defining the construct
of ACEs have been previously exspressed (McLaugh-
lin,2016), with an increaisng number of ACEs-Q deriva-
tives (Mersky et al., 2017) reflecting a lack of definitional
and operational concensus. Despite significant implica-
tions for policy and practice, over one quarter of a century
since its initial development, these issues have remained
underexplored, particularly for the second ACEs-Q revi-
sion. In this article, we present two studies to address them.
In the first study, we used principal component analy-
sis (PCA) to examine the structure of the 10-item second
revised version of the ACEs-Q and structural equation
modeling (SEM) to compare the predictive validity of the
to reflective and composite–formative models. In the sec-
ond study, we developed and validated the ACEs-Related
Impairment Questionnaire (ACEs-RIQ), a supplementary
measure designed to assess ACEs-related impairment.

Study 1 overview

The ACEs-Q has been criticized for combining items from
multiple instruments without sufficient evaluation of the
measure’s validity, reliability, and factor structure, thus
restricting its utility in clinical practice (Holden et al.,
2020; McLennan et al., 2020). One of the central debates
in this context revolves around the conceptualization and
measurement of ACEs; that is, whether they should be
understood through a reflective or formativemeasurement
framework. Research has traditionally treated ACEs as
a reflective construct, assuming that adverse experiences
are manifestations of an underlying latent trait. How-
ever, ACEs are better understood as a set of indicators
that define the construct, wherein the experiences them-
selves give rise to adversity, aligning more closely with
a composite–formative model. A detailed outline of these
frameworks is presented in the Supplementary Materials.
To date, most studies have examined the structure of

ACEs instruments using reflective modeling techniques
(e.g., exploratory factor analysis [EFA], confirmatory fac-
tor analysis [CFA]). Empirical support has been reported
for one- (Bethell et al., 2017), two- (Brumley et al., 2019;
Meinck et al., 2017), and three-factor models (Scott et al.,
2013), with variation largely reflecting differences in ques-
tionnaire properties. Few studies have directly examined
the 10-item, second revision of the ACEs-Q, though simi-

lar versions have shown a two-factor structure comprising
CM and HC. Predictive validity has been consistently
supported through dose-dependent associations between
ACEs and psychopathology across both reflective (Mersky
et al., 2017) and formative approaches (Bethell et al., 2017).
The structure of ACEs has also been examined using

approaches consistent with formative modeling (e.g.,
PCA), though findings remain inconsistent. Brown et al.
(2013) identified three components in an 11-item version;
Gette et al. (2022) found two components in a 13-item
ACEs-IQ and six components in a 31-item version; and
Kidman et al. (2019) identified three components in a
13-item version examined in a sample of Malawian ado-
lescents. However, these instruments differ substantially
from the 10-item ACEs-Q, limiting comparability. Among
versions most closely resembling the ACEs-Q, a two-factor
structure comprising CM and HC has been supported
(Choi et al., 2020; Mersky et al., 2017), though the use of
reflective modeling in these studies increases the risk of
measurement error (MacKenzie et al., 2005).
Collective findings and face-value inspections of sub-

scales suggest that CM and HC represent conceptu-
ally distinct constructs. As composite–formative models
accommodate heterogeneity within the constructs, we
tested the structure and validity of the ACEs-Q, as well
as the CM and HC factors, using a composite–formative
approach. Reflective modeling of the instrument was also
employed to enable within-study comparisons between
the two frameworks and facilitate alignment with pre-
vious ACEs-Q research, which has predominantly relied
on reflective methods. However, it should be noted that
from a theoretical standpoint, ACEs inherently constitute
a formative construct.

Study 2 overview

The dose–response associations between ACEs and neg-
ative mental health outcomes have been well-established
across various assessments and contexts (Felitti et al.,
1998; Gilbert et al., 2015). However, the measurement
approaches and psychometric properties of ACEs assess-
ments significantly affect their outcomes, highlighting the
need for careful consideration in their selection and appli-
cation. ACEs are typically measured using checklists rated
in a dichotomous or ordinal response format. Whereas
ordinal ratings capture nuances in adversity, such as
intensity, duration, and chronicity, which influence out-
comes (Litrownik et al., 2005), dichotomous formats fail
to reflect these dimensions. When summed scores are
compared, explained variance is 2–5 times higher when
ACEs are assessed using ordinal rather than dichotomous
ratings (Reidy et al., 2021). Thus, in its original form of
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ACES-Q AND ACES-RIQ 3

solely assessing any exposure categorically, ACEs-Q is
limited in its ability to provide nuanced data.

Trauma theory integration

A lack of psychometric validation ofACEs instruments and
their associated critiques (McLennan et al., 2020) may, in
part, reflect the complexity of measuring ACEs in practice.
Although ACEs cannot be equated to trauma, the trauma
literature can inform factors relevant to ACEs measure-
ment. For instance, characteristics of trauma exposure,
including frequency, severity, duration, and exposure type,
are considered outcome determinants (Frans et al., 2005;
Litrownik et al., 2005). Additionally, sociodemographic
factors such as sex, age, and age of onset can further inform
the impact of ACEs (Perkonigg et al., 2000). Developing
a measure or statistical procedure that comprehensively
accounts for themain factors influencing outcomes is chal-
lenging due to the large number of variables involved and
the complexity of their interplay.
First, ACEs measurement is strained by the inconsis-

tent operationalization of exposure and outcome severity.
Findings regarding the ranking of exposure types accord-
ing to outcome severity have demonstrated that different
ACE types exhibit unique underlying mechanisms and
predict different outcomes to varying degrees (Reidy et al.,
2021). Even thoughmost ACEs-Q items represent negative
experiences, it is not always appropriate to assume their
negative impact. In addition, exposure to multiple trauma
types has been associated with considerably poorer mental
health outcomes compared to a single exposure ormultiple
exposures to the same type of event, each combination of
experiences resulting in unique outcomes (Schilling et al.,
2008).
Given the inconsistencies in the literature, likely driven

by methodological and sample differences, it may be more
effective to measure the effect of exposure alongside expo-
sure alone to gain a clearer understanding of the subjective
severity of individual experiences. The impairment asso-
ciated with ACEs, viewed as an index of an individual’s
vulnerability, can account for a variety of contextual fac-
tors that may not be directly measured. Similarly, both
the past psychological distress experienced at the time
of the event and event-related distress at present may
further inform trajectories of impact and outcome sever-
ity. Psychological distress is commonly operationalized
as one’s psychopathological reactions to an experience,
often measured via internalizing and externalizing assess-
ments. Distress can also be viewed as a state of negative
arousal triggered by a stimulus (Matthews, 2016), which,
alongside the aforementioned factors and through biopsy-

chosocial mechanisms, results in psychopathology that
subsequently determines functional impairment. There-
fore, distress is, in this context, considered a psychopatho-
logical predictor rather than an outcome (Hashoul-Andary
et al., 2016). In addition, a relative instability of impact and
distress levels over time (Pat-Horenczyk et al., 2017) sug-
gests that the temporal distance from the adverse event(s)
should also be considered.
As demonstrated, Study 1 findings highlight the impor-

tance of clearly defining the ACEs construct and the
implications of this definition for the scale structure, item
selection, measurement, and predictive accuracy. Drawing
on insights from the trauma literature, it can be concluded
that incorporating an impairment score—operationalized
through current impact and past and present distress
associated with an adverse event—should lead to more
accurate predictions of outcomes. Additionally, the liter-
ature on methodological approaches to assessing ACEs
informed the development of the additional items in the
revised instrument.
In Study 2, we aimed to develop and validate the

ACEs-Related Impairment Questionnaire (ACEs-RIQ), an
instrument meant to be used alongside the original ACEs-
Q that incorporates impact and distress items to enhance
measurement accuracy and enable assessment of the pre-
dictive power of both exposure (ACEs-Q) and its effects
(ACEs-RIQ). Notably, no existing instrument simultane-
ously assesses ACEs in terms of past and present distress
and functional impact. Importantly, the ACEs-RIQ helps
address some of the original instrument’s shortcomings.
First, the critique of the ACEs-Q’s dichotomous rating for-
mat for failing to capture nuances, such as frequency of
exposure, becomes less relevant, as an impairment score
provides a more accurate reflection of event severity than
exposure alone. Second, assessing outcome severity, which
is sensitive to individual differences, might help address
the lack of definitional consensus. The distinction between
CMandHC is not essential in this context, as the total score
measures impairment severity rather than event exposure.
Finally, although the original ACEs-Q was conceptualized
within a composite–formative framework, the ACEs-RIQ
is aligned with a reflective model. The ACEs-RIQ is
designed to measure the impairment associated with the
ACEs exposure, where the direction of causality flows from
the latent variable (impairment) to the indicators (past and
present distress and present impact). Changes in the indi-
cators do not alter the construct itself; rather, impact and
distress items forma composite score reflecting the severity
of an individual’s ACEs-related impairment. The reflec-
tive model is not only easier to implement and test but
also enhances the instrument’s accessibility to a broader
audience.
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4 BORNA et al.

STUDY 1

Method

Participants and procedure

Participants (N = 859, Mage = 30.70 years, SD = 13.30,
range: 18–86 years)were recruited from the general popula-
tion, the online platform Prolific, and student populations,
between October 2023 and December 2024. Informed
consent was obtained from all participants. The sam-
ple was predominantly female (68.7%) and White (75.3%).
Most participants were employed or in school full-time
(64.7%), and 39.9% had attained a higher education degree.
Detailed sample characteristics can be found in the Supple-
mentary Materials (Supplementary Table S1). This study
was approved by the ethics board at Nottingham Trent
University.

Measures

ACEs
The ACEs-Q (Anda et al., 1999; Dong et al., 2004; Felitti
et al., 1998) is a 10-item checklist-like, self-report measure
used to assess adverse experiences that occurred before 18
years of age. A dichotomized response option (“yes” or
“no”) was used, and overall scores ranged from 0 to 10.
ACEs-Q measures emotional, physical, and sexual abuse;
emotional and physical neglect; and family history ofmen-
tal health illness, substance use, incarceration, intimate
partner violence (IPV), and parental separation.

Stress
Stress was assessed using a 10-item Perceived Stress Scale
(PSS-10; Cohen et al., 1983). All items were rated on a
5-point scale ranging from 0 (never) to 4 (very often) and
referred to experiences over the past month. The PSS has
demonstrated good internal consistency (Cronbach’s αs
= .78–.91); test–retest reliability; and construct, criterion,
and convergent validity in general population samples
across cultures (Denovan et al., 2019; Lee, 2012; Nielsen
et al., 2016; Wang et al., 2011). In the present sample,
Cronbach’s alpha was .86.

Depressive symptoms
To assess depressive symptoms, the Patient Health
Questionnaire–9 (PHQ-9; Kroenke et al., 2001) was used.
Items measured symptom frequency over the past month
and were rated on a 4-point scale ranging from 0 (not at
all) to 3 (nearly every day). The PHQ-9 has demonstrated
excellent internal consistency (Cronbach’s αs = .85–.90),
interrater and test–retest reliability, and construct validity

across clinical and general populations, and diverse
cultural contexts (Carroll et al., 2020; Kroenke et al., 2001,
2010; Löwe et al., 2004; Martin et al., 2006; Sun et al.,
2020). In the present sample, Cronbach’s alpha was .90.

Anxiety
Anxietywas assessed using the 7-itemGeneralizedAnxiety
Disorder scale (GAD-7; Spitzer et al., 2006), which mea-
sures symptom frequency over the past month on a 4-point
scale ranging from 0 (not at all) to 3 (nearly every day).
The GAD-7 has demonstrated high internal consistency
(Cronbach’s αs = .83–.93), strong construct and criterion
validity, and measurement invariance across gender and
age in both clinical and general population samples (John-
son et al., 2019; Löwe et al., 2008; Rutter & Brown, 2017;
Spitzer et al., 2006). In the present sample, Cronbach’s
alpha was .91.

Data analysis

R Studio (Version 4.2.1) software was used to conduct
the analyses. Descriptive analyses and tetrachoric corre-
lations were conducted to examine ACEs-Q items. Scale
structure and validity were explored via PCA, and SEM
was used to examine model fit and the predictive and
explanatory power of ACEs-Q total and subscale (CM,
HC) scores. Analysis assumptions, data distribution, skew,
kurtosis, and missingness patterns were tested. Kaiser–
Meyer–Olin (KMO) tests and Bartlett’s test of sphericity
(Bartlett, 1950) were performed to inspect the suitability
of the data for factorization. KMO values of 0.8 and above
(indicating a higher degree of common variance) and
a significant Bartlett’s test (suggesting that variables are
not orthogonal) are conditions considered satisfactory for
factorization.
PCA, a multivariate statistical technique used to reduce

data complexity, was performed to identify components
that capture maximum variance using a tetrachoric
correlation matrix. To determine the optimal number
of components, Horn’s parallel analysis (Horn, 1965)
was employed, using 95% confidence interval with 1,000
simulated iterations. The Fa.parallel function from the
psych package (Version 2.4.3; Revelle, 2024) was used for
parallel analysis. In addition, Cattell’s (1966) scree test
was used to visually inspect eigenvalues and identify a
point of declination. These criteria, together with theo-
retical considerations, were jointly used to inform factor
retention decisions (Costello & Osborne, 2005; Hayton
et al., 2004). As outlined by Kaiser (1960), eigenvalues
below 1.0 were interpreted as not representing a factor.
Eigenvalues derived from the PCA provide information
on the percentage of explained variance and inform
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ACES-Q AND ACES-RIQ 5

factor retention. Eigenvectors, measuring the strength
of the association between indicators and components,
were analyzed, with values of 0.45 and higher used as
cutoff points for considering an indicator to be part of
a component (Kite & Whitley, 2018). Given the assump-
tion that ACEs-Q components would be moderately
correlated, oblique (promax) rotation was applied to the
data.
Structural associations were modeled using the lavaan

package (Version 0.6-18; Rosseel et al., 2012) to compare
the predictive power of composite–formative and reflec-
tive models. The comparison was informed by the strength
and significance levels of the structural paths. Raw resid-
uals were used to explore differences between implied and
observed sample values and assess composite–formative
model fitness. ACEs-Q total score and ACEs-Q CM and
HC subscale scores represented latent variables predicting
composite depression, anxiety, and stress scores. Model fit
indices are not relevant for formative measurement due
to model restrictions introduced for model identification
purposes. Namely, the composite–formative identification
requirements were met by fixing the first linear coeffi-
cient for each latent variable to 1.0 and constraining the
covariance between the latent variables (CM and HC) to
0 (Bollen, 1989). Such impositions result in perfect model
fit. Nevertheless, given the limitations of conventional
fit index cutoffs (Bazzoli, 2025), tailored goodness-of-fit
criteria for reflective models were derived using the
equation-based approach proposed by Groskurth et al.
(2024), which estimates expected cutoffs from regression
models based on a large simulation study. Based on the
study’s characteristics, the resulting cutoffs for the one-
factor model were a comparative fit index (CFI) greater
than 1.01, a root mean square error of approximation
(RMSEA) less than .02, a standardized root mean squared
residual (SRMR) less than .02, and a chi-square/degrees
of freedom (χ2/df) value of approximately 1.6. For the two-
factor model, the corresponding cutoffs were a CFI greater
than 1.00, an RMSEA less than .01, an SRMR less than .01,
and a χ2/df value of approximately 1.5. Parameters were
estimated using maximum likelihood robust estimatior
(MLR).

Results

Data handling and missing data

Data missingness for each participant was inspected.
Eleven participants who had more than 10% of their
responses missing were excluded to avoid estimation bias
(Bennett, 2001). After this exclusion, there were 65missing
data points, equating to 0.4% of total data points.

Descriptive statistics, reliability, and zero-order
correlations

Most participants reported experiencing at least one ACE
(67.2%), with emotional abuse (39.7%) and neglect (34.2%)
the most prevalent, and family imprisonment the least
prevalent (5.8%). Item-level frequencies of CM and HC
ACEs, along with zero-order and tetrachoric correlations
showing low to high associations among the variables
and items, are reported in the Supplementary Materials
(Supplementary Tables S2–S5).

PCA

KMO and Bartlett’s test of sphericity suggested the ACEs-
Q was suitable for factorization, KMO = 0.82, χ2(45, N =

859)= 1,333.42, p< .001. Horn’s parallel analysis of the total
scale proposed a one-component solution as the most suit-
able fit for the data. Moreover, Kaiser’s criteria, and the
associated scree plot, indicated that a two-factor solution
most accurately represented the data.A two-factor solution
was retained in accordance with prior theoretical work
and substantive interpretability, as data-driven procedures
must be guided by theory to ensure meaningful construct
representation. All eigenvectors are presented in Table 1.
Factor 1 accounted for 39% of the variance, with eigenvec-
tors ranging from0.50 to 0.95. Factor 2 accounted for 22% of
the variance, with eigenvectors ranging from 0.47 to 0.93.
Factor 1 corresponded to the CM domain; Factor 2 corre-
sponded to the HC domain, except for the item related to
family mental health illness, which loaded more strongly
onto the CM factor. The item “mother treated violently”

TABLE 1 Eigenvectors derived from principal component
analysis with promax rotation

Eigenvector
ACE Factor 1 Factor 2
Childhood maltreatment ACEs
Emotional abuse 0.84 0.10
Physical abuse 0.77 0.03
Sexual abuse 0.79 −0.21
Emotional neglect 0.95 −0.20
Physical neglect 0.75 0.10

Household challenges ACEs
Parental divorce/abandonment −0.21 0.93
Mother treated violently 0.40 0.47
Family substance use 0.28 0.52
Family mental health illness 0.50 0.17
Family imprisonment −0.05 0.85

Note. ACEs = adverse childhood experiences.
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6 BORNA et al.

cross-loaded onto both factors, with a commonality value
of 2.0.

SEM

The fit indices for the ACEs-Q reflective one-factor
model, χ2(62, N = 841) = 233.92, p < .001, CFI = 0.95,
TLI = 0.93, SRMR = 0.05, RMSEA = 0.06, χ2/df =
3.77, and ACEs-Q reflective two-factor model, χ2(58, N
= 841) = 178.43, p < .001, CFI = 0.96, TLI = 0.95,
SRMR= 0.04, RMSEA= 0.05, χ2/df= 3.08, did not indicate
good model fit. For the composite–formative models, raw
residuals indicated an acceptable fit, ranging from -0.12 to
0.09, with most residual values being 0 across the mod-
els. Figure 1 presents path coefficients for the one-factor
model (ACEs-Q as a single latent variable) and two-factor
model (separate CM and HC latent variables) across inter-
nalizing outcomes, shown for both the reflective and
composite–formative approaches. The one-factor models
predicted the outcomes positively and significantly. The
two-factor models showed significant positive associations
between the CM factor and all outcomes, whereas the
HC factor negatively predicted the outcomes only in the
composite–formative model.

Discussion

The aim of Study 1 was to inspect the structure and predic-
tive validity of the 10-item second revision ACEs-Q across
reflective and composite–formative approaches. In line
with previous findings on similar versions of the instru-
ment, albeit based on reflectivemeasurement, PCA largely
supported a two-factor solution distinguishing CMandHC
(Choi et al., 2020; Gette et al., 2022; Karatekin & Hill,
2019; Mersky et al., 2017). Although the ACEs-Q “fam-
ily mental health illness” item loaded more strongly onto
the CM factor, it was kept under HC due to its concep-
tual suitability within the domain established in previous
studies. Mental health illness in the family might impair
caregivers’ ability to support their child, possibly result-
ing in neglect and/or abuse (Mulder et al., 2018), which
falls under the maltreatment (i.e., CM) domain. Similarly,
the “mother treated violently” item loaded onto both fac-
tors, which can be explained by high co-occurrence of
intimate partner violence (IPV) and child maltreatment
(Sijtsema et al., 2020). As ACEs-Q items reflect interrelated
experiences that frequently co-occur, some cross-loadings
were anticipated. Although future models could explicitly
model such cross-loadings, these patterns may be sample-
specific, given the known socioeconomic variability in
ACEexposure (Karatekin&Hill, 2019). Guided by the prin-
ciple that data-driven analyses must be theory-informed
(MacCallum et al., 1992), item allocation to CM and HC
was, therefore, based on conceptual considerations.

SEM was used to evaluate and compare composite–
formative and reflective approaches. Although conven-
tional cutoffs for dichotomous indicators in samples of 250
participants or more were met (i.e., CFI and Tucker–Lewis
index values of .95 or higher, RMSEA of .05 or lower; Yu,
2002), the tailored cutoffs indicated that the reflective
models showed somewhat suboptimal fit, meaning the
structural effects should be interpreted with caution. Both
one-factor models significantly predicted internalizing
outcomes. The composite–formative two-factor approach
found CM to positively predict internalizing outcomes,
with moderate effect sizes, and HC to negatively predict
the outcomes, with small effect sizes. The reflective two-
factor model indicated significant positive associations
between the outcomes and the CM factor but not the
HC factor. These discrepancies can be attributed to the
differences in modeling approaches, implicating issues
related to construct definition. Interestingly, in composite–
formative specification, effect sizes were mostly larger in
the combined model than the two-factor model despite
the negative association between HC and outcomes in the
latter. It is possible that by treating two latent variables
with opposing associations with the outcome as one, the
combined measurement can capture a broader range of
variance in the outcome, resulting in larger effect size.
To enhance predictive validity, it is essential to theo-

retically conceptualize and specify the appropriate mea-
surement approach. From a theoretical standpoint, the
ACEs-Q is best conceptualized as a composite–formative
model; however, formative models are associated with
measurement limitations. One key issue is that forma-
tive constructs cannot be identified independently of
an endogenous outcome variable, which raises concerns
about construct stability and increases the risk of interpre-
tational confounding (Howell et al., 2007). This is partic-
ularly problematic given that internal consistency is not
applicable, and external consistency is model-dependent.
This issue is closely tied to a lack of definitional con-
sensus, which has significant theoretical, analytical, and
practical implications. Despite the limitations of formative
measurement, imposing a reflective approach on what is
theoretically a formative construct is not a viable solution,
as it introduces further issues, such as Type I and Type II
errors (MacKenzie et al., 2005). Although this was done
in the present study for comparative purposes, formative
models should not be used interchangeably with reflec-
tive models, nor should the same analytical approaches
be assumed to be applicable. Composite–formative models
are weighted sums of indicators, with no residual vari-
ance; the indicators function as predictors of the construct
rather than measures of it, meaning that more than pre-
dictive validity should not be expected from these models.
To improve predictive accuracy, weighted approaches for
ACEs measures have been proposed to account for differ-
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ACES-Q AND ACES-RIQ 7

F IGURE 1 Path diagrams presenting one- and two-factor models across modeling approaches
Note: The figure presents path diagrams for the (A) composite–formative one-factor model, (B) reflective one-factor model, (C)
composite–formative two-factor model, and (D) reflective two-factor model. Zeta (ζ) represents the structural error term of a latent
endogenous variable. Epsilon (ε) represents the measurement error term of observed indicators. Lambda (λ) represents the factor loading
between an indicator and a latent variable. Phi (𝜙) represents the covariance between two exogenous latent variables. ACEs-Q = Adverse
Childhood Experiences Questionnaire; CM = Childhood Maltreatment factor; HC = Household Challenges factor.
*p < .05. **p < .01. *** p < .001.
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8 BORNA et al.

ences in the contributions of individual indicators to the
construct (Schilling et al., 2008), an approach fundamen-
tally aligned with composite–formative modeling.
Our findings on the ACES-Q’s structure and predictive

validity reinforce concerns about how adversity is defined
and which experiences are included in ACEs assessments,
particularly within the HC domain. The HC subscale may
require further revisions to ensure the included experi-
ences are relevant to the construct and outcomes. Recent
developments in ACEs research increasingly incorporate
broader social and environmental adversities, such as
poverty and bullying, to improve identification and avoid
underestimation when using cumulative scoring (Mersky
et al., 2017). Adopting a weighted approach, such as a for-
mative model, may enhance predictive precision, at least
until a universally accepted definition is established. Given
the significant role of ACEs research in shaping policy
and practice, improving the accuracy of assessments is
essential for informing public health strategies.

STUDY 2

Method

Participants and procedure

Participants (N= 297,Mage= 30.12 years, SD= 13.83, range:
18–76 years) were recruited from general and student pop-
ulations between October and December 2024. Informed
consent was obtained from all participants. Participants
were predominantly female (70.7%), White (75.3%), and
employed or in school full-time (64.7%), with 39.9% having
attained a higher education degree. Detailed sample char-
acteristics are presented in the Supplementary Materials
(Supplementary Table S6). This study was approved by the
Ethics Board of Nottingham Trent University.

Measures

Descriptions of the ACEs-Q, PSS, PHQ-9, and GAD-7 are
provided in the Measures subsection under Study 1. In the
Study 2 sample, the internal reliability was good for the
PSS, Cronbach’s α = .88; PHQ-9, Cronbach’s α = .87; and
GAD-7, Cronbach’s α = .91.

ACEs-related impairment
The ACEs-Q was expanded to include distress and impact
items. When an ACEs-Q item was endorsed, participants
were asked to rate their distress at the time of the event
(“How distressing was this experience for you at the
time?”), current event-related distress (“How distressing
is this experience for you in the present?”), and current
event-related impact (“How much does this experience

impact you in the present?”). For event-related impact,
participants were instructed to refer to the degree to which
the experience affected their personal, professional, and
social lives.
The three-item scale has an ordinal response format,

with each question rated on a 5-point Likert scale ranging
from 0 (not at all) to 4 (extremely). ACEs-RIQ items were
summed to yield past distress, current distress, and current
impact scores, which were used in subsequent analyses.
Importantly, this instrument allows flexible application
regarding the subscales included and the scoring meth-
ods employed. In this sample, theACEs-RIQdemonstrated
excellent internal consistency, Cronbach’s α = .92.

Data analysis

Analyses were conducted using R Studio (Version 4.2.1).
Assumptions, data distribution, skew, and kurtosis were
checked. Pearson’s correlation analyses were conducted
to inspect associations between the ACEs-RIQ and inter-
nalizing outcomes. The lavaan package (Version 0.6-18;
Rosseel et al., 2012) was used for SEM analyses. Two
latent models were specified. The exposure model used the
ACEs-Q, represented by 10 indicators, as the latent pre-
dictor variable, whereas the impairment model used the
ACEs-RIQ, represented by three indicators. Both models
included depressive, anxiety, and stress symptoms as latent
outcomes, with age and sex specified as control variables.
The measurement portion of the impairment model was
tested using CFA. Tailored goodness-of-fit criteria for the
impairment model were derived using the equation-based
approach proposed by Groskurth et al. (2024), consis-
tent with Study 1. Based on the characteristics of the
present study, the resulting cutoff valueswere aCFI greater
than .90, RMSEA less than .07, SRMR less than .04, and
χ2/df of approximately 2.3. As the ACEs in the expo-
sure model were specified using a composite–formative
approach, model fit calculations were not relevant and,
therefore, not reported. Structural associations for the
models were specified and tested. The exposure model
was specified by fixing the first linear coefficient of the
latent variable to 1.0 for model identification purposes
(see Study 1). Parameters were estimated using MLR.

Results

Data handling and missing data

Eight participants with more than 10% missing responses
were excluded to minimize estimation bias (Bennett,
2001). Following their exclusion, 30 data points remained
missing, accounting for 0.3% of the total data.
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ACES-Q AND ACES-RIQ 9

F IGURE 2 Path diagrams for the (A) exposure and (B) impairment models
Note. Zeta (ζ) represents the structural error term of a latent endogenous variable. Epsilon (ε) represents the measurement error term of
observed indicators. Lambda (λ) represents the factor loading between an indicator and a latent variable. ACEs-Q = Adverse Childhood
Experiences Questionnaire, ACEs-RIQ = ACEs-Related Impairment Questionnaire.
*p < .05. **p < .01. *** p < .001.
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10 BORNA et al.

Descriptive statistics and zero-order correlations

The most reported ACEs were emotional abuse (33.4%)
and neglect emotional (32.3%), whereas the least com-
monly experienced ACE was family imprisonment (6.1%),
mirroring the Study 1 pattern. Most participants reported
experiencing at least one ACE (70.7%). Item frequencies,
descriptive statistics, Cronbach’s alpha values, and zero-
order correlations for the study variables are presented
in the Supplementary Materials (Supplementary Tables
S7–S8). Correlations between the ACEs-RIQ and inter-
nalizing measures were moderate, whereas correlations
among the internalizing measures were high.

SEM

Measurement model
The impairment model showed generally adequate fit
except for the SRMR, χ2(371, N = 297) = 842.47, p < .001,
CFI = .90, TLI = .89, SRMR = .06, RMSEA = .07, χ2/df =
2.27. Standardized loadings of indicators on the latent vari-
ables were positive, significant, and moderate-to-high in
size (0.48–0.98), with ACEs-RIQ loadings ranging from .94
to .98.

Structural model
Structural associations were comparable across the mod-
els, with effect sizes in the impairment model exhibiting
higher significance thresholds. Both predictors showed the
strongest association with depressive symptoms, followed
by stress and anxiety symptoms. Models are presented in
Figure 2 and the SupplementaryMaterials (Supplementary
Table S9).

Discussion

Whereas Study 1 indicated limitations with ACEs-Q mea-
surement and properties, Study 2 aimed to improve its pre-
dictive accuracy by developing a revised version informed
by Study 1 findings and considerations from the wider
trauma literature. Informed by this information, theACEs-
RIQ was developed to assess impairment associated with
ACEs, operationalized through past and current distress
and psychosocial impact. Study 2 aimed to evaluate the
internal consistency and predictive validity of the ACEs-
RIQ (impairment through exposure) and the original
ACEs-Q (exposure alone) via SEM. TheACEs-RIQ demon-
strated excellent internal consistency. Both the exposure
model (ACEs-Q) and the impairment model (ACEs-RIQ)
indicated significant positive associations with anxiety

and stress, with the impairment model alone predicting
depression.
These comparable results may seem surprising, as the

total impairment score was expected to capture broader
variance by accounting for a wider range of factors con-
tributing to the outcome compared to exposure alone.
However, capturing more variance does not necessarily
lead to larger effect sizes. Although effect sizes were simi-
lar across themodels, and bothmodels employedweighted
approaches to enable direct comparison, the structural
paths in the exposuremodelwere significant only at higher
thresholds. This should be interpreted with caution due to
the commonly reported Type I error associatedwith the .05
p-value threshold (Ioannidis, 2005). Hence, the ACEs-Q
model is likely less precise in outcome measurement, as
it accounts for a smaller range of variance and exhibits
significance at higher thresholds, potentially leading to an
overestimation or underestimation of outcomes. Although
model specification should not, in theory, affect signifi-
cance values, the structural impositions in the exposure
model marginally constrained the effect sizes.
As with most trauma measures, the limitations of the

ACEs-RIQ relate primarily to its retrospective, self-report
design (Tourangeau & Yan, 2007). Distress and impact
items may pose concerns regarding memory accuracy and
recall bias and may be influenced by the respondent’s
present emotional state (Thomas & Diener, 1990), rep-
resenting a central limitation affecting interpretability.
Nevertheless, the ACEs-RIQ offers flexibility in item inclu-
sion, enabling temporal separation and isolated analysis of
items.
Taken together, the results provide evidence of the

ACEs-RIQ’s predictive and convergent validity alongside
excellent reliability. When used in addition to the ACEs-
Q, the ACEs-RIQ can help address several limitations of
the original measure. Specifically, by assessing impair-
ment on an ordinal scale, the ACEs-RIQ offers a more
nuanced evaluation of ACEs severity in contrast to the
binary rating system and cumulative scoring approach
typical of the ACEs-Q. These traditional methods fail
to account for differences in experience severity across
items, as each is treated equivalently in statistical analyses.
Measuring impairment also mitigates concerns regarding
the ACEs-Q’s scale structure and construct definition, as
the ACEs-RIQ is sensitive to individual variation in the
impact of adversity. Furthermore, the ACEs-RIQ is con-
ceptualized as a reflective measure, which broadens the
range of applicable statistical techniques and facilitates
implementation compared to formative models. Specifi-
cally, the ACEs-RIQ does not require weighted approaches
to estimate the contribution of individual items, thereby
reducing both analytical complexity and sample size
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ACES-Q AND ACES-RIQ 11

requirements. Designed as a concise, user-friendly tool, the
ACEs-RIQ is the first instrument of its kind to facilitate
nuanced assessment of adversity-related outcomes across
settings.

GENERAL DISCUSSION

Given the lack of empirical support for the ACEs-Q, Study
1 evaluated the measure’s structure and predictive valid-
ity to inform future psychometric applications. First, the
findings showed that the CM and HC factors should be
treated separately due to their conceptual distinctiveness
and differing predictive outcomes. Second, although ACEs
are poorly defined, they are most accurately conceptual-
ized as a composite–formative model and captured using
weighted approaches. Third, impairment associated with
ACE exposure may be more informative in outcome mea-
surement, offering a more nuanced understanding of the
interactions between variables in the ACEs aftermath.
To address this, the ACEs-RIQ, a validated supplemen-
tary instrument, was developed to measure ACEs-related
impairment. Although effect sizes were similar for the
ACEs-Q andACEs-RIQ, the latter offers greater confidence
by capturing broader variance.
This paper provides two distinct yet complementary

options for future ACEs assessment. For exposure, the
revised modeling of the ACEs-Q offers a theoretically
grounded and more accurate alternative to traditional
reflective approaches, albeit withmore analytical complex-
ity. For impairment, theACEs-RIQprovides a conceptually
coherent and less complex yet valid and reliable option.
Taken together, these two approaches enhance measure-
ment precision and offer flexible tools for both research
and applied fields.
The findings of these studies should be considered in

the context of limitations associated with retrospective
assessments of ACEs and trauma in general. Despite good
test–retest reliability scores reported in studies that uti-
lized similar assessments (Karatekin & Hill, 2019; Mersky
et al., 2017), instruments assessing sensitive topics, such
as those included on the ACEs-Q, are prone to self-report
bias and retrospective recall errors (Tourangeau & Yan,
2007). Furthermore, both the Study 1 and Study 2 samples
demonstrated characteristics suggesting a relatively high
socioeconomic status, so the findings may be less applica-
ble to other socioeconomic groups. Compared with other
studies assessing a broader range of the general popula-
tion (e.g., Dong et al., 2004), lower rates of physical neglect
and IPV and higher rates of emotional abuse and neglect
were recorded. Studies in low-income female samples
have demonstrated a higher prevalence of all ACEs except

emotional abuse and neglect, suggesting that sociodemo-
graphic factors may affect the prevalence of individual
ACE exposure (Karatekin &Hill, 2019; Mersky et al., 2017).
This two-study manuscript addresses important con-

ceptual, theoretical, and measurement issues surrounding
the scale structure and predictive validity of the ACEs-
Q. It offers critical guidance for the questionnaire’s future
psychometric use as a composite–formative model, while
considering limitations related to the instrument andmod-
eling approach. A supplementary measure, the ACEs-RIQ,
was developed to address key shortcomings of the ACEs-
Q, related to rating format, scoring, factor structure, and
construct definition. The ACEs-RIQ is simple to use,
enhancing its accessibility to a wider audience.When used
alongside the ACEs-Q, it enables a more nuanced assess-
ment of adversity severity, with relevance to both research
and applied contexts.
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