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Abstract: The Moral Injury Event Scale (MIES) is a tool for measuring exposure to
potentially morally injurious event(s) and distress. Although it reported acceptable
psychometric properties in its initial development studies, it has since been used in multiple
contexts and populations without assessment of its changing properties.. A reliability
generalisation of the MIES and its Sub-Scales was therefore undertaken. A systematic search
of electronic databases (PsychINFO; PTSD Pubs; MEDLINE; Scopus; Web of Science)
identified 42 studies reporting internal consistencies (Cronbach's Alpha) up-to-April-2022.
Unfortunately, few studies reported any other form of reliability or validity metric (e.g., test-
retest, inter-rater reliability). A random effects model with a Bayesian analytic framework and
the DerSimonian-Laird (1986) estimate was used. The review found the MIES to be an
internally consistent tool based on alpha estimates at both Full-scale (a=.88; 95% CI: .87-.89)
and Sub-scales (a=.82-.92; 95% CI: .79-.93). The review uncovered high heterogeneity and
inconsistencies in its administration and modification although figures generally remained

above acceptable levels (c>.70). Based on the review, the MIES represents an internally
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reliably tool for measuring potentially morally injurious events and distress at both Full and

Sub-Scales according to pooled Cronbach's Alpha estimates.
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Introduction

Background

In recent years, there has been significant progress in the field of Moral Injury (MI) research,
particularly in measuring Potentially Morally Injurious Events (PMIEs) and MI-Symptoms
(Koenig et al., 2019). MI is characterised by guilt, shame, loss of trust, and inner turmoil
following a violation of deeply held moral beliefs (Litz et al., 2009; Shay, 1995). Conceptual
models emphasise the impact of perceived transgressions and betrayal on an individual's moral
code (Jinkerson, 2016; Litz et al., 2009; Shay, 1995). However, defining and assessing MI
remains challenging due to the lack of consensus (Koenig et al., 2019). MI research has focused
predominantly on military contexts, but recent work has expanded to include diverse settings
and shared human experiences (McEwen et al., 2020). The mechanisms linking PMIEs to MI-
Symptoms are debated, with cognitive models underlining event appraisal and negative
attributions, and others proposing accumulated moral distress and complex-MI as possible

factors (Farnsworth et al., 2017; Fleming, 2022; Nash, 2019).

Efforts to operationalise and measure MI have emerged in the last decade, including the
development of dedicated psychometric tools (Koenig et al., 2019). These tools vary in scope,
focusing on PMIEs, MI-Symptoms, and specific populations, with many designed for military
contexts (Koenig et al., 2019). Tools developed within military contexts that are
multidimensional (assessing PMIEs and MI-Symptoms) include the Moral Injury Event Scale
(MIES) (Nash et al., 2013), Moral Injury Scale (Williamson et al., 2020), Moral Injury
Outcome Scale (Yeterian et al., 2019), and Modified Military Moral Injury Questionnaire
(Hodgson et al., 2021). The Moral Injury Symptoms Scale-Military Version (Koenig et al.,
2018) represents a single-dimensional (MI-Symptoms) tool developed within a military

context. There are also tools designed for non-military contexts, such as the Moral Injury
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Appraisals Scale (Hoffman & Nickerson, 2021), Moral Injury Exposure and Symptom Scale-

Civilian (Fani et al., 2021), and Moral Injury Scales for Youth (Chaplo et al., 2019).

The MIES is one of the most commonly used assessment tools in the field (Koenig et al.,
2019) and has been integrated into other metrics (Chaplo et al., 2019; Fani et al., 2021;
Hodgson et al., 2021; Hoffman & Nickerson, 2021; Koenig et al., 2018). While initially
developed for military samples, adaptations have been made for non-military contexts (e.g.,
Animal Shelter Employees, Andrukonis & Protopopova, 2020; Parents involved with Child
Protection Services, Haight et al., 2017; General Population, Khan et al., 2021). The initial
design study included two Sub-Scales of Transgression (6-items) and Betrayal (3-items) (Nash
et al., 2013), while a subsequent follow-up split the Transgression Sub-Scale into
Transgression-Other (2-items, e.g., ‘I saw things that were morally wrong’) and Transgression-
Self (4-items, e.g., ‘I acted in ways that violated my own moral code’), while retaining the
Betrayal category (3-items, e.g., ‘I feel betrayed by leaders who I once trusted’) (Bryan et al.,
2016). The MIES items lack temporal features, so ratings reflect generalised and ongoing
experiences (Nash et al., 2013). The items are rated from 1 (‘Strongly Agree’) to 6 (‘Strongly
Disagree’) with lower scores indicating higher PMIEs and MI distress; however, there are
examples where the scoring is reversed. The tool does not include any clinical thresholds or
severity bandings. Several authors have arbitrarily applied score thresholds to indicate
endorsement of scales with most using above 3 (‘Slightly to Strongly Agree’) (Haight et al.,
2017; Maguen et al., 2020a; Maguen et al., 2021; Sugrue, 2020). The initial design studies
reported good internal consistencies at Full-Scale (0=.90) and Sub-Scales (0=.82-.89) and
although these findings were promising, both recommended further evaluation (Bryan et al.,

2016; Nash et al., 2013).
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Despite the growing interest in MI assessment, there is a lack of consensus and limited
validity and reliability testing for most measures (Hodgson et al., 2021; Williamson et al., 2020;
Yeterian et al., 2019). The diverse nature of MI assessment is evident, not only within the MIES
but across the field (Koenig et al., 2019). Given the limited synthesis of psychometric tools
within the field, an improved understanding would help stakeholders in their choice of
appropriate measures. As the earliest and most commonly used tool, the MIES represents a

valuable candidate for synthesising and evaluating the MI assessment field.

Objectives

Systematically pooling psychometric properties using meta-analyses helps generate robust
estimates about a tool’s qualities and the contexts and characteristics influencing its reliability,
limiting the erroneous practice of assuming transferable properties from different
administrative contexts. MI assessment relies on suitable measures that have demonstrated
validity and reliability. Unfortunately, the systematic search revealed little to no validity
metrics meaning only the reliability property of internal consistency was analysed. Likewise,
due to inconsistencies in reporting, it was not feasible to develop collective average MIES
scores. For this review, a meta-analysis and systematic review assessed the MIES’
psychometric properties, asking:

1. What are the MIES’ collective internal consistencies?

2. How are internal consistencies influenced by different sample characteristics (e.g., age,

gender), study design (e.g., location, correlational), or assessment method (e.g.,

payment, item modification)?
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The review follows the REGEMA checklist, a widely recognised guideline for assessing the
methodological quality and reporting standards of meta-analyses for reliability generalisation

(Sanchez-Meca et al., 2021).

Methodology

Selection Criteria

Table 1 reports the selection criteria and their rationale. Selected studies included those
using the MIES in any capacity, including wording adaptations, and reporting reliability and
validity data (Cronbach’s Alpha, Kappa, Intraclass Correlation Coefficient,
Spearman/Pearson's r), either at Full-Scale or Sub-Scales. There were no restrictions on the
publication date and target populations. Only publications written in English were eligible and
translations of the MIES were accepted with English-written manuscripts. Original, empirical,
and peer-reviewed studies using the measure in any capacity, including item changes, were
selected. Secondary findings (e.g., systematic reviews), qualitative studies, sample sizes below
10, discussion, theoretical or position papers, book chapters, conference proceedings, and

dissertations, were excluded.

Table 1

Selection Criteria and Accompanying Rationale

Search Strategies

A systematic search of studies reporting the MIES’ reliability and validity was undertaken
between June-2021-to-April-2022 via electronic databases (PsychINFO; PTSD Pubs;
MEDLINE; Scopus; Web of Science). Boolean search terms and MeSH headings captured

Moral Injury (MORAL, MORAL INJUR*, MORALLY INJURIOUS, TRANSGRESS*,
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BETRAY*) and the MIES (MORAL INJURY EVENT* SCALE) along with articles citing the
original design studies (Bryan et al., 2016; Nash et al., 2013). A Google Scholar alert for
“MORAL INJURY EVENT* SCALE” was also set-up between June-2021-to-April-2022.

There were no date restrictions on the searches.

Data Extraction

The corresponding author (SS) screened records by initially reviewing titles and abstracts,
followed by a full-text review. Due to practical and resource constraints and based on the
results from the subset, a random proportion of the 162 papers at the full-text review stage
(10%, k=16) were independently cross-validated for eligibility by corresponding authors and
were consistent in all inclusion decisions. All data were extracted by the author (SS) which
included the internal consistencies of the MIES as the only psychometric property reported on.
Study (Psychometric Design; Cross-sectional) and sample characteristics (Population (e.g.,
Military; Police); Location (e.g., US); Setting (e.g., Clinic; Community); Age (years); Gender
(Male (%)); Ethnicity (White/Caucasian (%)); Education (College/University (%); Marital
Status (Currently Married (%); Army Military Branch (%); Assessment Method (Interview;
Online; Mixed); Payment (Paid; Not Paid; Unclear) were extracted. Sample characteristics
were chosen based on the variable uses of the MIES and to gauge their effects on internal
consistencies through moderator and meta-regression analyses. Although the initial searches
aimed to generate score averages for the Full-Scale and Sub-Scales, this was not possible due

to the many inconsistencies in scoring, calculating, and reporting across records.

Reported Reliability
While there are several methods for evaluating reliability and validity, an initial search
revealed most sources solely reported the MIES’ internal consistency as Cronbach’s Alpha ()

(Cronbach & Shavelson, 2004). All meta-analytic syntheses were conducted on the raw alpha
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coefficients. These data reflect item or Sub-Scale correlations, with generally acceptable levels
rated minimally above a=.70 (Nunnally, 1975) to ideally above 0a=.90 (Nunnally & Bernstein,
1993). For this review, the null effect was therefore set to 0=.70. Consistent with other research
and guidelines (Cicchetti, 1994; Ponterotto & Ruckdeschel, 2007), pooled alpha estimates were
classified ‘Excellent’ (0>.89), ‘Good’ (0=.85-.89), ‘Moderate’ (0=.80—.84), ‘Fair’ (0=.75—

.79), or ‘Unsatisfactory’ (0<.75).

Estimating the Reliability Induction and Other Sources of Bias

A set of quality criteria assessed the risk of bias within the selected papers by adapting
relevant frameworks. As there are no standardised guidelines for psychometric properties of
non-diagnostically based constructs like MI, the Revised Tool for the Quality Assessment of
Diagnostic Accuracy Studies (QUADAS-2) (Whiting et al.,, 2011) criteria informed six
categories of bias including Selection, Performance, Reporting, Detection, Statistical, and
Generalisability. The QUADAS-2 is considered the research standard for assessing the quality
of studies validating diagnostic tests (Venazzi et al., 2018) and represents established,
comprehensive, and transparent criteria for bias ratings. Papers were scored Low (2), Unclear
(1), or High (0) in each category based on the quality criteria (Steen, 2023a, Supplementary

Table 1).

The corresponding author (SS) rated studies according to their designs including whether
they specifically assessed the MIES psychometric properties or whether the tool was used in
cross-sectional correlational designs for researching other primary aims. Psychometric design
studies scored higher (30) than cross-sectional designs (20) to differentiate these characteristics
and exceed the maximum risk of bias scores (12), thereby reflecting the review’s aims to

prioritise the assessment of psychometric properties. Psychometric design studies focus
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specifically on evaluating the measurement properties and therefore involve comprehensive
procedures for developing, refining and validating tools. These studies invest significant effort
into collecting data to support the interpretation and use of the tools whereas cross-sectional
designs have different priorities and typically do not have the same emphasis on examining the

psychometric properties.

Data Extraction of Inducing Studies

As recommended by the REGEMA checklist (Sanchez-Meca et al., 2021), reliability
induction was assessed based on estimation, induction, and omission. The reliability induction
rate was calculated as the rate of studies reporting estimations (based on the current sample)
against those inducting (referring to reliability estimations from other studies) or omitting (no
reference to reliability). To gauge possible overestimations of internal consistencies, the
estimation and inducing and omitting studies were compared using t-tests for continuous
variables, including MIES test scores (Means (M); Standard Deviations (SD)), Age (M; SD),
Gender (% Male), and Ethnicity (% White/Caucasian). Due to the inconsistencies in calculating

and reporting MIES (M; SD) scores, those using similar calculations were compared.
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Reliability of Data Extraction

The corresponding author (SS) weighted each criterion within the risk category equally
during scoring. Due to practical and resource constraints and based on the results from the
subset, a random sample of the 42 selected studies (10%; k=4) was independently cross-
validated for risk of bias by corresponding authors and any disagreements were resolved by
consensus. Only one paper required resolution by consensus relating to the Detection and
Performance Bias domains, namely whether the study included probable word changes to the
MIES and whether participants were asked to speak about their responses. The inter-rater
reliability was therefore 92% for individual bias ratings and 75% for the consensus of the

sample studies.

Transformation Method

The alpha coefficients for different samples within studies were not transformed or averaged
as all estimates were extracted according to the reported samples. For example, Bryan et al.
(2016) Samples 1 and 2 are included as individual sources, with the estimates extracted directly

from the source and without transformation.

Statistical Model and Weighting Method

Given the variation in participant characteristics, study design, and test implementation, the
random effects model was employed for all meta-analytic syntheses. The random effects model
is suitable when significant variations exist between studies, offering greater robustness
compared to the fixed effects model. In the random effects model, the calculation involved
weighting by inverse variance with a Bayesian analytic framework and the DerSimonian-Laird
(1986) estimate to quantify between studies variation and stabilise and manage variability.

Although the estimator has been critiqued for its bias towards moderate-to-large heterogeneity
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(Langan et al., 2018), it is widely used in medical and clinical research (DerSimonian & Laird,
2015) and has been shown to perform well in terms of bias and mean squared error (Sidik &
Jonkman, 2006). It is available in most software packages (Wang et al., 2023), is less complex
and non-iterative making it implementable (Chen et al., 2012; Makambi & Lu, 2013), and is
appropriate given the number of studies included (Bender et al., 2018; Guolo & Varin, 2015).
The distribution of primary study effects indicated little evidence of non-normality in the
distribution of alpha coefficients across all levels using the DerSimonian-Laird (1986)
estimator for between-studies variance (tau?), supporting the use of the random-effects model.

The omnibus tests for the Full-Scale and Sub-Scale reported significant heterogeneity (p<.001).

Heterogeneity Assessment and Moderator Analyses

If a study level alpha coefficient displays variation in the meta-analytic synthesis that cannot
be accounted for by differences in sample size, it is considered heterogeneous. Heterogeneity
can arise from methodological discrepancies, measurement errors, or uncontrolled individual
differences within the body of literature. Higgins I? is a commonly used measure, where higher
values indicate variation in effect that cannot be attributed to true variation in the population's
effect distribution (Higgins et al., 2003). Considering the substantial methodological variation
among the primary studies, heterogeneity was assessed using the I? statistic (>50%) and
Cochran’s Q statistic (p>.10) and considerable heterogeneity (which may complicate
interpretation) was defined as 1°>75% (Higgins et al., 2003). When such high-level
heterogeneity was observed, subsequent analyses focused on identifying the sources of
heterogeneity between the estimates of internal reliability. This is accomplished through
subgroup analyses (for categorical moderators; e.g., gender, ethnic origins) and meta-
regression (for continuous moderators; e.g., age, response rates), where the random effects

model was calculated for each level of the moderator. The observed differences in estimates
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were assessed for statistical significance using a chi-squared distribution as it represents a
widely used and accepted statistical method, aligns with the assumptions of the random-effects
model, and is compatibility with analysing moderator effects, statistical inference, hypothesis

testing principles (Sun et al., 2018).

All meta-analytic syntheses report confidence intervals and forest plots display the
associated prediction interval. The 95% confidence interval for each synthesis represents the
range of scores containing the true effect (internal reliability). This confidence interval
accounts for variation due to sample size differences and random error. On the other hand, the
prediction interval represents the 95% confidence interval for the published literature,
considering between-study variations such as population characteristics, study design, test-
taking environment, and more. As a result, the prediction interval will always be at least as

large, and often larger, than the 95% confidence interval for the synthesis.

Additional Analyses

Methodological quality effects were undertaken by comparing those rated ‘Low’ and ‘Any’
(Unclear and High) risk of bias. Sensitivity analyses involved ‘leave-one-out’ assessments by
systematically deleting one-to-one reliability coefficients to identify the disproportionately
influential studies on the collective effect sizes. Publication bias was assessed using funnel
plots showing the magnitude of a study’s alpha estimates (i.e., influence) and deviation from
the meta-analytic average (i.e., discrepancy). The trim and fill method was used to correct the
effects of publication bias to re-compute the effect sizes until the plots were symmetrical,
creating mirrored representations and correcting variance without altering the point estimate

(Duval & Tweedie, 2000). In the trim and fill method, the adjusted effect size reduces

variability, thereby narrowing the confidence interval. Orwin’s (1983) Failsafe Number
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calculated how many studies with non-significant results would reduce the overall meta-

analytical estimate to below minimally interpretable values (a=.70, Nunnally, 1975).

Software
All analyses were performed in R (R Core Team, 2021) with the RStudio GUI (v.1.4.)

(RStudio Team, 2021) and metafor package (Viechtbauer, 2010).

Results

Results of the Study Selection Process

Figure 1 illustrates the systematic search from identification to screening, eligibility, and
inclusion. The search yielded 1,295 records and removed 863 duplicates and 121 after
screening the title. Of the 311 remaining records screened by abstract and 162 full-text reviews,
10 papers did not report any reliability data despite using the MIES. A final sample of 42 unique
sources did report reliability data for the MIES, mainly Cronbach’s Alpha. Zerach and Levi-
Belz (2022) was chosen as it represented multiple papers reporting on a larger overall sample.
Several papers reported on the same study using data collected from the same sample which
were combined as the ‘Veterans Metrics Initiative (VMI) 2020’ (Chesnut et al., 2020; Maguen
et al., 2020a, 2020b; Nillni et al., 2020; Richardson et al., 2020). The reason for combining was
that each source provided unique and relevant information about the study’s outcomes and

methodology which together could fully inform the review’s selection and risk of bias criteria.

Figure 1

REGEMA Flow Diagram of Selected Studies (Adapted from Sdnchez-Meca et al. (2021))
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Study Characteristics

Of the 42 studies reporting Cronbach’s Alpha, there were 29 for Full-Scale, 22 Betrayal, 19
Transgression-Self, and 19 Transgression-Other, Sub-Scales. Primary study characteristics are
reported in Table 2, and alpha coefficients in Table 3. In all 42 records, there were 34,734
participants with an average age of 38.9 years (SD=9.99), 65.4% Males (SD=29.10%), and
68.9% White/Caucasian ethnicity (SD=17.62%). Most studies were US-based (73.8%), and in
Military (61.9%) and Community (73.8%) samples. These proportions were similar across
Full-Scale and Sub-Scales. The Full-Scale included 30,423 participants, Transgression-Self
and Transgression-Other included 28,287 participants, and Betrayal included 29,572

participants.

Table 2

Characteristics of Primary Studies for Alpha Coefficients

Table 3
Alpha Coefficients of Primary Studies for MIES at Full-Scale and Sub-Scales (Transgression-Self, Transgression-

Other, Betrayal)

Risk of Bias
The following section includes the ratings of Risk of Bias. Table 4 reports each of the

paper’s ratings; their corresponding Study Number (#) is referenced below for readability.

Table 4
Ratings of Risk of Bias. A Black Background Indicates a High Risk of Bias, Grey Marks an Unclear Risk of Bias,

and White is a Low Risk of Bias
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Selection Bias. Selection bias was high, with 26 rated high, followed by 10 unclear, and six
low risk. Those rated unclear provided limited information about response rates (4-6, 15, 28,
31), screened participants (though did not exclude them) using MI or trauma-based
questionnaires (12, 21, 30), or were recruited via other studies (14). Those rated high were due
to the inclusion of non-US military samples (1-3, 7-8, 10-11, 16, 18-20, 22-25, 32, 34-37, 39,

42) or included selectively screened samples (9, 17, 26, 33).

Performance Bias. Performance bias was low, with 29 rated low, 10 unclear, and three high
risk. The studies rated high were due to participants being asked to elaborate on their responses
including about event details, associated feelings, and impacts on self-perception, relationships,
and behaviours (10, 16, 19). Those rated unclear were due to vague administration details (3,
6, 14, 18, 28, 34), or due to differences in how participants were renumerated (e.g., some paid

and others not) (5, 17, 40).

Detection Bias. Detection bias was unclear, with 23 rated unclear, 13 low, and six high risk.
Unclear ratings were due to actual or unclear word changes or language adaptations without
validation (2, 10, 16, 18, 20, 23-25, 33-34, 36-37, 39, 42), mixed or repeated assessments (3,
14, 18, 27, 29, 36, 42) provision of screening, vignettes or instructions (7, 19, 30, 35), use of
screening scales (30), or partial analyses (28). Studies rated high risk were due to items

exclusion or splitting (8, 11, 31-32) or rating scale changes (1, 8, 22).

Statistical Bias. Statistical bias was low, with 21 rated low, 18 unclear, and three high risk.
Unclear ratings were assigned due to attrition or incomplete data (5-20%) (1-2, 4-5, 7, 15, 22,
24-25, 28, 31-32, 37 40-41) or model changes to fit the data (29). High risk ratings related to

missing data (>20%) (30) or select analysis points despite attrition (18).
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Reporting Bias. Unclear ratings were given following limited descriptions of probable
word changes due to non-military samples or administration procedures (1, 18-19, 24, 31, 34-
35, 39, 42), missing or inconsistent data categories and interpretation or statistics in the text,
tables, charts, and associated publications (2, 4-6, 8-9, 11-12, 20, 23, 36, 41), or referencing
missing sources (14). Those rated high risk were due to probable word changes plus missing
or inconsistent reporting of metrics, participant numbers, reimbursement details (22, 25, 28,

30, 40), or not reporting limitations (32).

Generalisability bias. Generalisability was low, with 40 rated low, and 2 unclear due to
sample sizes below n<50 (6, 16). It’s worth noting the eligibility criteria included studies with
sample sizes above n>10, so a lack of high-risk ratings likely reflects the narrow n=10-30

threshold.

Mean Reliability and Heterogeneity

Figure 2 shows the forest plots summarising study results and heterogeneity. In keeping
with the generally acceptable levels of minimal internal consistency, the null effect was set to
0=.70 (Nunnally, 1975). The pooled alpha coefficients were ‘Excellent’ for Transgression-Self
(a=.92; 95% CI. [.91-.93]), ‘Good’ for the Full-scale (a=.88; 95% CI: [.87-.89]), and
‘Moderate’ for Transgression-Other (a=.83; 95% CI: [.80-.85]) and Betrayal (a=.82; 95% CI:
[.79-.84]) (Cicchetti, 1994; Ponterotto & Ruckdeschel, 2007). Heterogeneity levels were high
at Full-scale (I’=96%, tau’=.0006, p<.01) and Transgression-Self (’=96%, tau’=.0003, p<.01),
Transgression-Other (I’=97%, tau’=.0035, p<.01), and Betrayal (I’=96%, tau*=.0023, p<.01)
indicating that alpha estimates were likely biased by uncontrolled or confounding factors,

likely due to factors other than chance.
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Figure 2 illustrates the high heterogeneity across scales. The adjusted prediction intervals
are represented in the forest plots as a red line reporting (95% CI: [.83-.94]) for Full-scale,
(95% CI: [.88-.93]) Transgression-Self, (95% CI: [.70-.96]) Transgression-Other, and (95%
CI: [.71-.92]) Betrayal. For Full-scale and Transgression-Self, most sources centred around the
average estimate reflecting the narrow confidence intervals. Chaplo et al. (2019) (a=.70)
differed from the average for Transgression-Self, as did Senger et al. (2022) (a=.63) and Ogle
et al. (2018) (a=.66) for Transgression-Other. Haight et al. (2017) reported wider confidence
intervals for Betrayal (95% CI: a=[.50-.88]), indicating higher intra-sample variability, perhaps
reflecting a smaller sample size (n=32). Although these studies represented outliers, all were
retained following sensitivity analyses which revealed negligible effects on the overall estimate

(see ‘Leave-one-out’ Analyses).

Figure 1

Forest Plots of Total Alpha Coefficients at Full-scale and Sub-scale Levels

Moderator Analyses

Subgroup analyses of study-level covariates (Steen, 2023a, Supplementary Table 2)
reported significant differences at Full-Scale with non-modified items (a=.90), Military
samples (a=.90), and US-based studies (a=.89) showing higher values than modified items
(a=.84) (p=.007), non-Military (a=.85) (p<.001), and non-US-based studies (a=.85) (p=.036),
resulting in category changes from ‘Excellent’ to ‘Good’. For Transgression-Self, Military
(a=.92) samples reported higher alpha coefficients than non-Military (a=.88) (p=.021),
resulting in category changes from ‘Excellent’ to ‘Good’. For Transgression-Other, online

(a=.86) and paid (a=.82) reported higher estimates than not online (a=.80) (p=.017) and partial
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(a=.89) and not paid (a=.77) (p=.003), resulting in category changes from ‘Good’ to

‘Moderate’ and ‘Moderate/ Good’ to ‘Fair’. There were no significant differences for Betrayal.

Meta-regression analyses (Steen, 2023a, Supplementary Table 3) reported positive
associations with proportions of Males (p=.048, p=.015, R>=.00%) and those Married (%
Currently) (B=.083, p=.044, R?=6.52%), and negative associations for Education (%
College/University) (B=-.068, p=.002, R?=58.74%), and Depression (B=-.099, p<.001,
R?=82.84%) at Full-Scale. Transgression-Self reported negative associations with the
Response rate (B=-.050, p=.039, R?=8.82%) and proportions of Education (%
College/University) (B=-.072, p=.026, R?>=.00%) and PTSD (B=-.040, p=.038, R?>=41.47%) but
positive associations with proportions of Males (B=.035, p=.038, R?>=.00%). Transgression-
Other reported positive associations with Time in Service (Years) ($=.022, p<.001,
R?=98.86%) and Combat Exposure (%) (B=.181, p<.001, R°=81.75%) and negative
associations with proportions of Males (B=-.097, p=.023, R>=22.53%). Betrayal showed
negative associations with proportions of Ethnicity (% White/Caucasian) and Depression with

decreases of p=-.178 (p=.034, R?>=15.17%) and B=-.871 (p<.001, R?>=62.57%) respectively.

Sensitivity Analyses
‘Leave-one-out’ Analyses

‘Leave-one-out’ analyses were undertaken to identify disproportionately influential studies
by assessing weighted average effect size (i.e., influence) and heterogeneity (i.e., discrepancy)
changes with individual records removed. All adjustments equated to approximately <1%

changes relative to the uncorrected estimates.
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Publication Bias

Funnel plots indicated evidence of publication bias at Full-Scale but not Sub-Scales. For the
Full-Scale, seven studies were added to the right-side of the plot using the trim and fill method,
increasing the estimate by 1.70% to a=.90 (95% CI: [.88-.91]) (Steen, 2023a, Supplementary

Figure 1).

Orwin’s Failsafe Number

Orwin’s (1983) Failsafe Number indicated that 27 studies with an average alpha coefficient
of a=.50 or 531 of a=.69 would be required to reduce the observed value for the Full-Scale
from a=.88 to a=.70. For the Sub-Scales, these values were 20 studies of a=.50 or 410 of a=.69
for Transgression-Self, 12 studies of a=.50 or 239 of a=.69 for Transgression-Other, and 13
studies of a=.50 or 256 of a=.69 for Betrayal. This indicates the observed values are relatively

protected against publication bias and future influential and discrepant studies.

Risk of Bias Effects

Methodological quality effects comparing those rated ‘Low’ and ‘4ny’ (Unclear and High)
risk of bias (Steen, 2023a, Supplementary Table 4) found ‘Any’ reported higher estimates at
Full-Scale for Selection (p<.001) and Detection (p<.001), adjusting ratings from ‘Excellent’ to
‘Good’. For Transgression-Self, ‘Any’ reported higher estimates for Performance (p=.025) and
Reporting (p=.011) while ‘Low’ was higher for Detection (p=.008), but all had no impact on
rating categories of ‘Excellent’. For Transgression-Other, ‘Low’ was higher for Performance
(p=.023), adjusting ratings from ‘Moderate’ to ‘Fair’. There were no significant differences
for Betrayal. All comparisons generally remained above the ‘Excellent’ or ‘Good’ categories,
indicating these factors had little impact clinically, thus supporting the internal consistency

across different contexts. However, when methodological factors mentioned earlier are present,
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the utilisation and interpretation of Transgression-Other should be considered. Based on quality
criteria, using non-military populations, making word changes, employing selective screening,
and inconsistent administration, as well as utilising less confidential administration formats
and encouraging respondents to elaborate on their responses, it is likely to yield lower
estimates. These findings underscore the importance of evaluating reliability estimates across

all populations, particularly those with non-validated characteristics.

Comparison of Inducing/Omitting and Estimating Studies

The reliability induction rate was 19.2%, with 80.8% reporting estimations based on the
current sample, and 9.6% by induction and 9.6% by omission. No statistically significant
differences were found for any of the MIES test score comparisons (M; SD) (p>.211), Age (M;
SD) (p>.069) or Ethnicity (% White/Caucasian) (p=.741), supporting the meta-analytic
estimate’s reliability. However, there were differences in Gender (% Male) (t(35.9)=3.42),
p=-002) with studies Inducing/Omitting (M: 85.1%; SD: 10.8%) reporting higher proportions
than those Estimating (M: 65.4%; SD: 29.1%), indicating a bias in reporting the internal

consistencies between studies.

Data Set

See Steen (2023b) Supplementary Materials.

Discussion

Summary of Results

The meta-analysis supports MIES as an internally consistent tool for assessing PMIEs and
associated distress across settings and populations, despite observed heterogeneity. Some

indications of publication bias were found but were limited, and estimates remained stable
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against future publications. All estimates exceeded the recommended alpha value (a=.70)
(Nunnally, 1975), including Full-Scale (¢=.88) and Sub-Scales (a=.82-.92). The review is
limited by the absence of other reliability and validity metrics, preventing a definitive
conclusion about the MIES as a psychometrically sound tool beyond its original design studies
(Bryan et al., 2016; Nash et al., 2013). Bias within studies was mostly rated as low (48.8%),
followed by unclear (33.7%), and high (17.5%). Despite varying bias ratings, all studies were
included due to the limited number available, providing an illustrative summary of the
literature. The alpha estimates generally remained at acceptable levels ('Excellent' to 'Good'),
despite statistically significant differences between bias categories. The sample mainly
consisted of homogeneous English-speaking, male US military personnel, indicating low
diversity. Moderator analyses revealed significant findings, particularly in comparisons
between military and non-military groups. Mental health and socio-demographic factors (e.g.,
Depression, PTSD, Gender, Ethnicity, Education) had variable effects across Full-Scale and
Sub-Scales. Finally, the reliability induction rate indicated differences between samples
regarding the proportion of Males but not MIES test scores, age, or proportion of

White/Caucasian ethnicities, supporting the meta-analytic estimation’s reliability.

Limitations

Many studies did not prioritise reporting the psychometric properties of MIES, limiting the
available data. The findings primarily relied on Cronbach's Alpha as an indicator of internal
consistency, which may skew the overall picture since studies with lower alpha values (a<.70)
may have not been published. Additionally, 10 papers that used the MIES did not provide any
reliability data, further impacting generalisability, although tests of reliability induction
suggested limited effects on test score estimations. The high heterogeneity observed in the

studies hampers the interpretability and generalisability of the findings. The moderator
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analyses of subgroup comparisons may lack statistical power due to small sample sizes,
affecting accurate interpretations. Some publications may have been missed if they did not
mention the MIES in titles or abstracts, but a full-text review was conducted where this was
unclear. Non-English manuscripts (k=17) were excluded, potentially excluding translations of
the MIES and favouring studies with higher English fluency. Although there were no
significant differences between clinical and community samples, these populations may
naturally have higher figures compared to non-treatment-seeking general populations. The
decisions on study inclusion and bias ratings relied on the subjective interpretations of the
corresponding author (SS), with joint and inter-rater reviews conducted for consensus checking
in some cases. Certain forms of response bias, such as exaggerated or malingered presentations,

could not be determined and may have affected the data.

Implications for Practice

Psychometric properties are important for selecting suitable assessment tools in clinical and
research settings. The estimates of the MIES (a=.82-.92) compare favorably with other MI
assessment tools across Full (a=.82-.95) and Sub-Scales (a=.56-.98) (Chaplo et al., 2019;
Currier et al., 2018; Fani et al., 2021; Hoffman & Nickerson, 2021; Koenig et al., 2018). These
estimates are supported by diverse administration contexts (timings, items, assessors, settings),
affirming the tool's applicability across settings and populations. The review expands the
assessment of psychometric properties beyond its initial design studies (Bryan et al., 2016;
Nash et al., 2013), demonstrating the MIES' internal consistency in broader settings. However,
this review does not address the tool's structural validity or its accuracy in measuring MI across
contexts. The utility of the MIES in measuring the MI concept, which is a topic of ongoing
debate, is not addressed in these findings. Future research should focus on operationalising the

concept and aligning the tool with evolving definitions.
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The large heterogeneity suggests that the MIES is influenced by study and sample
characteristics, limiting its generalisability. Significant differences were observed in non-US
and non-military settings with item modifications, which are reflected in the significant
differences for Selection and Detection biases. The development and understanding of MI
within US military settings, including the design of the MIES for this context (Nash et al.,
2013), may explain these differences. Researchers and professionals working with military
personnel have developed interventions for MI, such as Acceptance and Commitment Therapy
for MI (ACT-MI) (Borges, 2019; Farnsworth et al., 2017). Clearer criteria and an improved
understanding of MI may lead to more accurate assessments and reduced variations in item
interpretations. In non-military settings, where MI is a relatively new concept, item changes
vary (e.g., 'animal shelter' 'colleagues' or 'healthcare or public health organizations')
(Andrukonis & Protopopova, 2020; Haight et al., 2017; Khan et al., 2021), naturally creating
inconsistencies for interpretation. These findings emphasise the need for researchers and
clinicians to be cautious when using the MIES in non-US military settings and consider using
tools designed and validated for specific contexts. However, the MIES can still be a viable
alternative as rating categories generally remained above ‘Good'. It is recommended that
researchers and clinicians integrate psychoeducation to enhance the interpretation of the MIES
items, as improved understanding and education about MI could contribute to improved

assessments.

Possible sources of heterogeneity included gender, ethnicity, marital status, education level,
depression, PTSD, assessment format, and payment. These variables may have influenced the
interpretation of items related to the relatively recent and abstract concept of MI and the MIES’
generalised, multidimensional, and non-temporal features. Research has found gender

differences in MI following PMIEs, indicating that gender plays a role in interpretation
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(Maguen et al., 2020a; Maguen et al., 2022; Nieuwsma et al., 2022; Webb et al., 2023).
Ethnicity influenced the Betrayal Sub-Scale, possibly reflecting broader social empowerment
factors (Nieuwsma et al., 2022). The influence of marital status on MI-Symptoms is mixed
potentially explaining the variability observed (Forkus et al., 2021; Khan et al., 2021; Zearch
& Levi-Belz, 2022). Education levels might reflect different capacities to interpret MI’s
abstract concept which could reflect the lack of consensus in definitions (Koenig et al., 2019)
and the need for consistent assessment procedures and focus on unidimensional MI factors
(Williamson et a., 2021). Comorbid mental health conditions, such as PTSD and depression,
are associated with MI but vary in their impact and therefore likely on item interpretation
(Maguen et al., 2020a; Williamson et al., 2022). It is recommended these factors be robustly

assessed and reported when using the MIES to identify differences in interpretation.

The Transgression-Other Sub-Scale reported higher estimates for online assessment formats
involving payment and an increased time in service and combat exposure. As this relates to
observing transgressive acts committed by others, it's plausible that increased exposure
increases its likelihood and so respondents answer more consistently to abstract items with
concrete experiences. The assessment format may have encouraged respondents to be more
open about these transgressive acts (Williamson et a., 2021). Online applications can increase
accessibility and may be more appropriate for assessing others’ transgressions, particularly in
the context of military settings with increased combat exposure. Based on these findings, online
assessment formats involving payment might be advisable in military contexts to enhance

internal consistency.

Inconsistencies in the interpretation of others' transgressive acts within non-military samples

likely stem from the range of transgressive behaviours observed, which vary according to the
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unique contextual factors characteristic of different population groups. It is important to
acknowledge that the interpretation of transgressive acts committed by others is not equivalent
across all non-military samples. For instance, the manner in which transgressive acts are
perceived and understood by animal shelter employees (Andrukonis & Protopopova, 2020),
which can be contingent upon their involvement in euthanising animals, differs from the
perspective of the general population scoring others’ transgression higher when they have a
personal connection to someone afflicted by COVID-19 during the pandemic (Khan et al.,
2021). Consequently, it becomes imperative to consider the population-specific variations in
the conceptualisation and interpretation of transgressive acts committed by others. It is also
necessary that researchers and practitioners exercise caution when inferring internal
consistencies across contextual settings. In the development of assessment tools and the
formulation of intervention strategies, there is a pressing need to re-contextualise the item
ratings in alignment with the unique characteristics and perspectives of the specific
populations. Recognising and accounting for these population-specific distinctions can ensure
that methods and interventions remain contextually relevant and effectively tailored to the

diverse interpretations and experiences within distinct groups.

Only Transgression-Other had a 'Fair' rating in moderator analyses, possibly due to its low
item count (k=2). Cronbach's Alpha tends to increase with more items, but assessment tools
must balance internal consistency with the risk of redundancy (Hair, 2014). Note that alpha
estimates above a=.90, like Transgression-Self, may contain duplicate items, despite being
categorised as 'Excellent' (Cicchetti, 1994; Ponterotto & Ruckdeschel, 2007). The MIES
initially had a two-factor model but was later revised by Bryan et al. (2016) into Self and Other
categories, which was commonly used in this review. The low item count and general wording

of Transgression-Other may lead to different interpretations, particularly regarding the
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relationship between PMIEs and MI-Symptoms when observing others' acts. Self-
transgressions may be more readily identifiable, leading to consistent interpretations.
Respondents may vary in disclosing others' transgressions, as seen in the assessment format
effects. Refining the Transgression-Other Sub-Scale may be necessary for better consistency
across contexts, and confirmatory factor analyses would be valuable when using and

interpreting the MIES Sub-Scales.

Implications for Future Research

The analyses suggest that methodological quality ratings do not substantially change alpha
estimate categories apart from Transgression-Other. The MIES demonstrates good internal
consistency across studies, but its psychometric properties are limited. While pooled alpha
estimates support the use of the MIES, other factors such as reliability, validity, and specific
populations and outcomes should also be considered when choosing assessment tools.
Reporting alternative reliability and validity metrics would enhance the field of MI assessment.
Consistency in concepts and methods would also enable benchmarking for comparisons. The
review could not develop overall average MIES scores due to inconsistencies in how studies
reported their scores. The field of MI assessment is diverse, not only within a single tool but
more broadly. New measurement approaches offer opportunities but lack validity and

reliability testing (Hodgson et al., 2021; Williamson et al., 2020; Yeterian et al., 2019).

Summary Conclusions

This review examined the pooled alpha estimates of the MIES across studies, revealing
evidence of its internal consistency in diverse populations and contexts. Despite high
heterogeneity and tool adjustments, particularly for non-US military samples, the MIES

maintained acceptable levels from a clinical perspective. The review expands the analysis of
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the MIES psychometric properties beyond its original design (Bryan et al., 2016; Nash et al.,
2013) and highlights its consistency across various applications of measurement, including
settings, populations, and administration. It provides insights for professionals considering the
MIES as an assessment tool and emphasises the importance of reporting all relevant
psychometric properties to enhance its reliability and validity across different settings.
Additional assessment procedures are recommended including assessing and reporting on
gender, ethnicity, marital status, education level, depression, PTSD, assessment format, and
payment to identify possible differences in interpretation. Integrating psychoeducation might
help improve the understanding and interpretation of MIES items, thereby enhancing

assessments.
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