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ABSTRACT

Objectives Occupational moral injury and post-
traumatic embitterment disorder (PTED) describe the
psychological distress caused by exposure to injustice
at work. This meta-analysis aims to determine the
prevalence of occupational moral injury and PTED and
establish whether prevalence estimates differ depending
on occupation.

Design A systematic review and meta-analysis.

Data sources Google Scholar, PubMed, APA PsycINFO,
Web of Science Core Collection, Scopus, ScienceDirect and
Sage Journals Online were searched in June 2020 and
updated in November 2022.

Eligibility criteria for selecting studies Observational
studies that measured prevalence or average scores of
moral injury, or PTED in any occupational group and any
geographical location.

Data extraction and synthesis Two independent
reviewers screened and coded eligible studies. Study
design, participant demographics, sampling method,
location, measurement tool and prevalence or average
scores were extracted. Risk of bias was assessed using
the Quality Assessment Checklist for Prevalence Studies
tool. Meta-analysis was conducted using random effects
models. Results that could not be combined were
summarised qualitatively in a narrative synthesis using the
Guidance for Systematic Reviews.

Results In total, 88 studies across armed forces and
veterans, healthcare, first responders, educators,
journalists, child protection service employees, the
unemployed, public-sector employees and mixed
occupations were included. Studies included in each
separate meta-analysis based on the measure used
ranged from 2 to 30. The pooled prevalence of clinically
relevant moral injury in healthcare professionals was
45%, and exposure to any potentially morally injurious
event (PMIE) across occupations was 67%. Exposure to
transgressions by others and betrayal was significantly
lower in the armed forces than civilian occupations.
Pooled prevalence of PTED across occupations was
26%.

Conclusion Exposure to PMIEs, moral injury symptoms
and PTED are prevalent at work and exposure to
transgressions by others and betrayal are more likely in
civilian occupations than the armed forces.

PROSPERO registration number CRD42020191766.

, Carl Roberts, Jon C Cole

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Guidelines from the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols
were used to prepare this review.

= The Joanna Briggs Institute methodology for preva-
lence and incidence studies was used to develop the
eligibility criteria, a search strategy, data extraction
and risk of bias assessment.

= A comprehensive computer literature search of
seven databases (Google Scholar, PubMed, APA
PsycINFO, Web of Science Core Collection, Scopus,
ScienceDirect and Sage Journals Online) was run in
June 2020 and updated in November 2022.

= There was high heterogeneity among studies, even
after employing subgroup analyses, so findings
must be interpreted with caution.

= Only peer-reviewed articles written in English were
included which may lead to publication bias.

INTRODUCTION

Exposure to traumatic events at work is
commonplace, and meta-analyses have iden-
tified certain occupational groups that do not
have special training to deal with traumatic
events' and are at a higher risk of developing
work-related post-traumatic stress disorder
(PTSD).! * Individuals may also experience
morally traumatic events at work, through
interpersonal conflicts, making challenging
ethical decisions and exposure to events
that contradict what the person perceives to
be ‘right’ based on their perception, values,
beliefs and morals.” Moral injury and post-
traumatic embitterment disorder (PTED) are
two concepts that have emerged to explain
the harm caused by exposure to unjust and
potentially morally injurious events (PMIEs).
Neither moral injury nor PTED are catego-
rised in current diagnostic manuals, such
as the Diagnostic and Statistical Manual of
Mental Disorders, V.5 or International Clas-
sification of Diseases, V.11, but they can have
a disabling impact on individuals, such as
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social isolation, difficulty with relationships and difficulty
maintaining employment. Organisations may experience
higher rates of sickness absence and ill health retirement
in employees and embitterment can lead to protracted
litigation against employers.®”

Moral injury refers to the psychological distress caused
by exposure to PMIEs thatinvolve perpetrating, witnessing
or learning about acts that violate moral beliefs* or expe-
riences of betrayal.” Traditionally, moral injury has been
studied in the armed forces after witnessing the horrors
of war, but in 2018,a meta-analysis showed that occupa-
tional moral injury is present in civilian occupations such
as journalists, veterinarians, the police and teachers.”
Moral injury shares similarities in aetiology and sympto-
mology with PTED,” ' which is a reactive disorder caused
by exposure to an unjust event and is characterised by
feelings of embitterment, helplessness and hostility.”
Research has shown that PTED often occurs at work, for
instance, 73% of PTED patients reported the triggering
event as work-related.'’ PTED is evident in occupations
such as the armed forces,12 13 educators,14 1% healthcare
professionals,” ' 7 the unemployed'® ' and in a mix of
occupations.?” !

Despite this, there is no clear evidence for how wide-
spread occupational moral injury and PTED are. As far
as we are aware, no meta-analyses exist that combine
prevalence estimates of PTED, and current attempts to
combine the prevalence of morally transgressive acts>
and moral injury symptoms® rely on a narrative synthesis
of military studies only. Since certain occupational groups
that do not have special training to deal with traumatic
events are at a higher risk of developing work-related
PTSD,' itis possible that certain occupations have a higher
risk of developing work-related moral injury and PTED
following ethically challenging events. To accurately esti-
mate the prevalence of occupational moral injury and
PTED, and investigate whether rates differ depending on
occupation, systematic methods are needed.

It is challenging to estimate the pooled prevalence
of moral injury and PTED as there is no gold standard
measurement approach. A review by Koenig et al*
identified 17 scales that measure one or two aspects of
moral injury, and five comprehensive measures of either
exposure to PMIEs, moral injury symptoms or both.
Researchers report prevalence using inconsistent cut-
off values, and some only report average scores. Simi-
larly, when reporting prevalence of PTED, researchers
can use the PTED diagnostic interview,” or the PTED
self-rating scale, though three different cutoff values
are used to indicate clinically relevant embitterment
at three different levels of severity.” Despite variability
between studies, generating pooled prevalence estimates
in different occupations is valuable because it can inform
preventive strategies and policy decisions.

This current systematic review and meta-analysis aims
to (1) determine the prevalence of occupational moral
injury and PTED in military and civilian professions, (2)
establish whether prevalence estimates differ depending

Table 1 Inclusion and exclusion criteria

Inclusion criteria

» Studies measuring the prevalence (%)
or average scores (M and SD) of PTED,
including chronic embitterment.

» Studies measuring prevalence (%) or
average scores (M and SD) of moral injury.

» Uses PTED diagnostic interview, PTED
self-rating scale or a comprehensive moral
injury measure.

Condition
(outcome of
interest)

Context » All geographical locations.

Population » PTED or moral injury must have been
measured in relation to occupation
including studies reporting on multiple
occupations, the unemployed or retired.

» 18+, any sex, ethnicity, educational status
or socio-economic status.

Exclusion criteria

Condition » Studies using the Bern Embitterment
Inventory (BEI) to measure PTED.

» Studies which only measured theoretical
subcomponents or limited dimensional
scales of moral injury.

Context » Clinical patients in treatment or intervention
studies.

Population  » Student only samples.

» Entirely clinical samples or all exposed to
a specific stressor that is, bullied at work,
all exposed to a moral transgression, all
injured at work, etc.

PTED, post-traumatic embitterment disorder.

on occupation, (3) establish whether methodological
differences between studies influence prevalence esti-
mates and (4) record the variables associated with occu-
pational moral injury and PTED.

METHODS

Guidelines from the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols
(PRISMA)*® were used to prepare this review. The Joanna
Briggs Institute (JBI) methodology for prevalence and
incidence studies”’ were used to develop the eligibility
criteria (table 1), a search strategy (online supplemental
table 1), data extraction (online supplemental table 2)
and risk of bias assessment (online supplemental table 3).
This review was registered with the international prospec-
tive register of systematic review PROSPERO network.?®

Search strategy and study selection

A computer literature search was run in June 2020
using seven databases, Google Scholar, PubMed, APA
PsycINFO through the EBSCOhost interface, Web
of Science Core Collection, Scopus, ScienceDirect
and Sage Journals online. Articles related to PTED
were included from 2003, which was when the first
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Table 2 Continued

Events or

Scale information

17 items (1-6)

Cut-off value

Decision regarding classification Subscales

symptoms
Combined

k

1

Measure

None

Three subscales: perpetration, betrayal and

Assesses feeling ‘bothered’ by PSP-

MIA-PSP'%

specific PMIEs, and symptoms (ie, feelings emotional sequelae

of sadness, anger, self-hatred, guilt,

shame, disgust and fear).

9 items (0-4)

None

Three subscales: organisational/management;
individuals/non-management and online

Assesses journalism-specific PMIEs

Combined

Toronto

and effects (ie, feeling troubled by those

PMIEs).

scale for

journalists®

The number of items and scoring is based on the typical use of the scale.

*Some papers modified the Likert scale and used a cut-off of 3+ ‘sometimes’ and 4+ ‘often’®' or 3+ ‘agree’.”®*®°

+The German MISS-HP (G-MISS-HP) uses a 9 item scale with a cut-off>28.5,'"” The Persian MISS-HP uses a cut-off>36.5.%

FPMIE questions precede the MIOS symptoms scale and can be quantified as endorsed (yes/no).

AoW, Atrocities of War; BMIS, Brief Moral Injury Screen; EMIS-M, Expressions of Moral Injury Scale-Military Version; EMIS-SF, Expressions of Moral Injury Scale-Short

Form; LFB, Leadership Failure or Betrayal; MIA-PSP, Moral Injury Assessment for Public Safety Personnel; MIES, Moral Injury Events Scale; MIOS, Moral Injury Outcome
Scale; MIQ-M, Moral Injury Questionnaire—Military version; MIQ-T, Moral Injury Questionnaire—Teacher version; MISS-HP, Moral Injury Symptoms Scale —Health

Professionals; PCoW, Psychological consequences of War; PTED, post-traumatic embitterment disorder.

conceptual definition for PTED was developed,* and
articles related to moral injury were included from
2009 in line with the first comprehensive scientific
definition of moral injury. Search terms were used
as free text terms and combined with Boolean opera-
tors, so the same keywords could be replicated in each
database. The search was restricted to peer-reviewed
articles written in English. References were managed
in EndNote (Clarivate Analytics, Philadelphia) and
Excel. The searches were updated in November 2022.
Details of the search are listed in online supplemental
table 1. One researcher (CB) screened all titles,
abstracts and full texts and a second reviewer (CR)
screened 15% of the titles and abstracts and 100% of
the full texts against the eligibility criteria. Any discrep-
ancies over the inclusion of studies were resolved
through discussion. At every stage of screening, inter-
rater agreement was >90%, with Cohen’s kappa >0.90,
indicating almost perfect agreement.”

The Condition, Context, Population mnemonic
was used to determine inclusion and exclusion criteria
and is outlined in table 1. Studies were included if they
measured the prevalence or average scores of PTED or
moral injury (including PMIEs) using the PTED diag-
nostic interview,” PTED self-rating scale’ or a compre-
hensive and standardised measure of moral injury.
Studies included in this review measured moral injury as a
whole construct rather than measuring the separate theo-
retical elements, such as guilt and self-forgiveness (ie, see
Koenig et al* for a review). For inclusion, moral injury
and PTED must have been measured in an occupational
group, in relation to work, or in unemployed or retired
samples. Any working age, sex, ethnicity, country, educa-
tional status and sociodemographic status were included.
Secondary outcomes of interest were univariate associates
of moral injury or PTED. The review included observa-
tional studies (ie, cross-sectional, retrospective, prospec-
tive, cohort and longitudinal) and excluded intervention
studies or reviews. Only peer-reviewed articles written in
English were eligible. When multiple papers were iden-
tified using the same data, the most relevant paper was
included.

25

Data extraction

The following data were extracted; author and year
published, study design, number of participants, mean
age, the proportion of men, proportion of white ethnicity,
socioeconomic status, geographical location, occupation,
length of time in the job, sampling method including
setting and dates, the measurement tool for moral injury
or PTED, prevalence (N and proportion), average scores
(mean and SD) and any conflict of interest. Secondary
outcomes included univariate associates of moral injury
and PTED, including the variable name, the measure used
and the direction of effect (positive, negative or no asso-
ciation). For longitudinal and cohort studies, prevalence
estimates or average scores from the baseline wave were
extracted unless only subsequent waves were reported.
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CB contacted the authors to obtain relevant information
that was not available in the text. One researcher (CB)
completed the data extraction, and a second reviewer
(CR) screened 100% of the data extraction to check for
accuracy.

Quality assessment

Quality assessment was conducted using the Quality
Assessment Checklist for Prevalence Studies created by
Hoy et al® This tool assesses the possibility of bias in
design, conduct and analysis, including sample represen-
tativeness, sampling, non-response bias, data collection
method, appropriateness of case definition, study instru-
ment and statistical analysis. Each item is coded as 0 (yes,
low risk) or 1 (no, high risk) and quality assessment scores
were summed, and categorised into low (0-3), moderate
(4-6) and high (7-9) risk. Two researchers (CB and CR)
conducted the quality assessment, and any discrepancies
were resolved through discussion (see online supple-
mental table 3).

Data synthesis and analysis

We conducted the meta-analyses using R (V.4.2.1) with
the Meta package.” All meta-analyses used a random
effects model using the restricted maximum-likelihood
estimator due to the high heterogeneity associated with
observational studies.” Separate meta-analyses were
conducted with the prevalence of PTED as the outcome,
and then the prevalence of moral injury as the outcome.
For PTED prevalence, three separate analyses were
conducted based on a cut-off >1.6, then 2 and then 2.5,
which represents different levels of clinical severity.” For
moral injury, due to the heterogeneity in moral injury
measures (see table 2 for an overview), a separate meta-
analysis was conducted for each moral injury measure
and their associated subscales. Some moral injury scales
do not use cut-off values to estimate the prevalence and
only report average scores, so additional meta-analyses
were conducted with the mean of PTED and mean of
moral injury scores as the outcome.

Subgroup analyses were conducted if there were
sufficient studies of k >10,%* grouping studies based on
occupation. Forest plots were generated, displaying
the prevalence and 95% ClIs for each estimate, the
overall pooled estimate and 95% CIs for each occu-
pational group. Additional subgroup analyses were
conducted based on study quality (low or medium
risk) and on cut-off value used for moral injury prev-
alence meta-analyses. If a study reported the preva-
lence of moral injury using multiple cut-off scores in
the same paper, then the most common across studies
was chosen for inclusion. A random effect model with
a common estimate for 12 was used in subgroup anal-
yses due to k <5 in some of the subgroups.” In order to
determine whether any of the subgroups were statisti-
cally different, a Q-test with p<0.05 was used based on
the overall subgroup results. No overlap in 95% CIs

was used to determine which groups were significantly
different from one another.™

For meta-analyses that used prevalence estimates as the
outcome, the Freeman-Tukey double arcsine transforma-
tion method was applied, which is effective when there are
small sample sizes and extreme prevalence estimates.”” *®
Heterogeneity was assessed using /* with a cut-off of >50%
suggesting high heterogeneity.™ Significance was assessed
using «” for Cochrane’s Q (p<0.05). Funnel plots are not
suitable to assess publication bias in meta-analyses of
proportions.” Therefore, a sensitivity analysis was used,
comparing prevalence and average scores when outliers
were removed, which were extremely small or large values
that fell outside of the CI of the pooled effect.*!

Finally, where prevalence or average scores could not
be pooled due to inconsistent reporting or insufficient
studies (k=1), narrative synthesis was used to describe
estimates. The narrative synthesis also described the
univariate associates of PTED and moral injury using
the Guidance for Systematic Reviews.*” Associates were
grouped into demographic, mental health and indi-
vidual/work variables, and the percentage of studies
that reported each type of variable was calculated. Vote
counting was used to determine whether the overall rela-
tionship between variables with PTED and moral injury
was positive, negative or no association.

Patient and public involvement

We conducted no primary research involving patients
because the systematic review focused on published
literature.

RESULTS
Study characteristics
The PRISMA flowchart delineates the review process
(see figure 1). Of the 81 full texts included in the
review,” "1 #7112 some reported multiple studies in the
same paper, so there were 88 separate studies included
in the review. Of these, six reported prevalence esti-
mates or average scores that could not be pooled, so they
were included in the narrative synthesis only. Of the 88
studies included, 10 measured PTED, one measured both
PTED and moral injury and 77 measured moral injury.
The number of studies included in each separate meta-
analysis based on the measure used ranged from 2 to 30.
The characteristics of included studies are in online
supplemental table 2 and the risk of bias information
is in online supplemental table 3. Of the 88 studies, 10
had a low risk of bias (11%) and all others were medium
risk, 77 (87.5%) were cross-sectional and all others were
longitudinal, and sample sizes ranged from 38 to 14057.
Despite a small number of PTED studies, there was a
varied geographical distribution, with three studies being
conducted in the United Kingdom (UK) and one study
each conducted in Germany, Turkey, Bosnia and Herze-
govina, Cyprus, Pakistan and South Korea. Occupations
also varied with samples, including healthcare (n=4),
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[ Identification of studies via databases and registers ]
Records removed before

c Records identified from: — > | screening:
2 Databases Duplicate records removed
o (n =611 - PsycINFO) (n =2090)
£ (n =596 — PubMed) Records marked as ineligible
= (n=1218 - Web of Science) by automation tools (n = 0)
e (n=454 — Sage journals Records removed for other

online) ] ] reasons (n = 0)

(n =618 — Science Direct)

—

(n =990 — Scopus)

(n =1313- Google Scholar
Registers (n = 0)
TOTAL: 5800

-~ !

Title/Abstract records screened || Records excluded (n = 3481)
(n=3710)
\ 4
Full-text articles sought for Full-text articles unable to
= retrieval p| retrieve
= (n=229) (n=3)
o
e
; !
(7]
Reports excluded:
Reports assessed for eligibility > Not in English (n = 1)
(n =226) Wrong population (n = 30)
Same sample as another
study (n = 42)
Contacted author but no
response (n = 1)
Wrong outcomes of interest
(n=61)
Wrong publication type
) (n=10)
3 TOTAL: 145
°
% Studies included in review (n = 81)
= Reports of included studies (n = 88)
Studies included in meta-analyses
—
(n=82)
Studies included in narrative synthesis
only (n =6)

Figure 1 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.

educators (n=2), mixed occupations (n=2), the unem-
ployed (n=2), veterans (n=1) and the public sector (n=1).
In contrast, most moral injury studies were conducted in
the USA (n=41), and in military samples (n=39). Health
and social care workers (HSCWs) were the second biggest
occupational group (n=32), and other occupations were
less represented, including first responders (n=2), educa-
tors (n=2), journalists (n=2) and Child Protection Services
(CPS) employees (n=1). Geographically, aside from the
USA, studies were conducted in the UK (n=6), Canada
(n=h), Israel (n=4), Australia (n=3), Ireland (n=2), China

(n=2) and other countries with only one study included
El Salvador, Korea, Finland, Pakistan, Romania, Iran,
Honduras, Italy, Croatia, German-speaking populations,
and Turkey.

Table 2 shows the characteristics of the PTED, and
moral injury measurement scales included in the review.
All studies measuring PTED used the PTED-self rating
scale, in contrast to studies measuring moral injury, which
included 11 distinct scales, five of which conflated PMIEs
with symptoms in the same items, two scales assessed
both PMIEs and symptoms but separately, and four
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assessed moral injury symptoms only. The most common
moral injury scale was the Moral Injury Events Scale
(MIES)'"® (n=38), which conflates events and symptoms,
followed by the moral injury symptom scale for health-
care professionals (MISS-HP),”™ which assesses clinically
relevant symptoms of moral injury in healthcare profes-
sionals (n=12). Most moral injury scales are occupation-
specific, and there was variation in reporting regarding
the number of items, scoring, the cut-off value used, and
subscale factor structure endorsed across the moral injury
scales.

Prevalence meta-analyses

Online supplemental figures 1-9 show the forest plots
with pooled prevalence estimates for PTED and moral
injury, split by occupation where possible (k>10).

Post-traumatic embitterment disorder

The pooled prevalence of PTED when using a cut-off of
>1.6 was 37%-95% CI (24.4% to 49.9%), when using a cut-
off of >2 was 26%-95% CI (16.1% to 37.4%), and when
using a cut-off of >2.5 was 11%-95% CI (4% to 21.3%).
No subgroup analyses were conducted due to k <10.

Moral injury

Using the MISS-HP, the pooled prevalence of clinically
relevant signs of moral injury in healthcare professionals
was 45%-95% CI (36.4% to 53.5%). Across occupations,
the pooled prevalence of exposure to any PMIE on the
MIES scale was 67%-95% CI (59.0% to 74.5%), exposure
to perpetration-based PMIEs was 20%-95% CI (1.1% to
53.7%), transgressions by self PMIEs was 31%-95% CI
(24.7% to 37.5%), transgressions by other PMIEs was
48%-95% CI (38.0% to 57.5%) and betrayal-based PMIEs
was 46%-95% CI (39.5% to 52.6%). While not signifi-
cantly different, exposure to any PMIE was lowest in first
responders (58%, 95% CI (30.9% to 82.5%)) followed
by the armed forces (59%, 95% CI (45.9% to 72.4%)),
healthcare professionals (71%, 95% CI (60.7% to 81.0%))
and educators (88%, 95% CI (82.5% to 91.7%)). Further-
more, while not significantly different, exposure to trans-
gressions by self was also lowest in first responders (21%,
95% CI (16.1% to 26.8%)), followed by CPS professionals
(24%,95% CI (11.4% to 40.2%)), the armed forces (29%,
95%CI (19.9% to 39.6%)), healthcare professionals
(33%, 95% CI (23.4% to 43.9%)) and educators (43%,
95% CI (36.0% to 49.5%)).

There were significant differences in the prevalence of
exposure to transgressions by others, and betrayal-based
PMIEs based on occupation (p’s<0.01). Lack of overlap in
CI shows that the armed forces were exposed to signifi-
cantly fewer transgressions by others (31%, 95% CI
(20.1% to 41.8%)) compared with healthcare profes-
sionals (55%, 95% CI (43.9% to 65.6%)), first responders
(61%, 95%CI (54.3% to 66.9%)), educators (80%,
95% CI (74.4% to 85.3%)) and CPS professionals (92%,
95%CI (78.6% to 98.3%)), though first responders,
educators and CPS professionals included only one study

each. Furthermore, the armed forces were exposed to
significantly fewer betrayal events (33%, 95% CI (26.3%
to 39.4%)) compared with healthcare workers (58%,
95% CI (51.0% to 65.1%)) and educators (68%, 95% CI
(61.3% to 74.0%)). While not significantly different, first
responders had higher estimates than the armed forces
(52%, 95% CI (35.2% to 69.1%)), and those in the CPS
had the lowest exposure to betrayal, but this was based on
only one study (32%, 95% CI (17.5% to 48.7%)).

Mean score meta-analyses

Online supplemental figures 10-24 show the forest plots
with pooled mean estimates for PTED and moral injury,
split by occupation where possible (k>10).

Post-traumatic embitterment disorder

The pooled mean for the PTED scale across occupations
was 1.52, and this was not significantly different according
to occupation due to wide Cls.

Moral injury

Since most moral injury scales only report average scores
(ie, mean and SD) and not prevalence estimates, pooled
mean estimates for the Moral Injury Questionnaire—Mili-
tary version (MIQ-M), Expressions of Moral Injury Scale
(EMIS), Moral Injury Outcome Scale (MIOS), MISS-HP
and MIES were conducted. Only the pooled mean for
transgressions by others on the MIES (M=3.16) signifi-
cantly differed across occupations (p<0.01), with signifi-
cantly lower scores in the armed forces (2.66, 95% CI
(2.23 t0 3.09)) compared with first responders, educators
and CPS.

Sensitivity analyses: outliers removed
Table 3 shows the pooled prevalence and mean estimates,
before and after removing outliers for PTED and moral

injury.

Prevalence

Pooled prevalence estimates for PTED decreased when
outliers were removed, using all three cut-offs. Prevalence
was reduced to 31%-95%CI (23.9%, 39.2%) 1°=84%,
when using a cut-off >1.6, reduced to 21%-95% CI (16.4%
to 26.4%) 1’=75%, when using a cut-off >2and decreased
to 8%-95%CI (6.4% to 10.1%) 1’=62%, when using a
cut-off>2.5.

The prevalence of moral injury in healthcare profes-
sionals on the MISS-HP was 43%, 95%CI (39.3% to
47.4%) 1’=85%, and the prevalence of exposure to trans-
gressions by self PMIEs decreased to 23%-95% (CI 21.6%
to 24.3%) 1°=4%. All other types of PMIEs increased, for
example, exposure to any PMIE increased to 73%-95% CI
(70.2% to 76.4%) 1°=76%, transgressions by others
increased to 49%—-95% CI (43.8% to 54.6%) 1°=93%, and
betrayal stayed relatively similar at 46%-95% CI (41.0%
to 51.3%) 1°=93%. Except for exposure to transgressions
by self, heterogeneity remained high even after removing
outliers (=50%).
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Table 3 Pooled prevalence and mean estimates for PTED and moral injury, with and without outliers

With outliers Without outliers
Measure k Pooled % (95% CI) 12 k Pooled % (95% CI) 12
PTED 1.6 9 36.65 (24.38 to 49.85) 98% 6 31.27 (23.87 to0 39.17) 84%
PTED 2 8 26.03 (16.09 to 37.38) 97% 7 21.21 (16.40 to 26.44) 75%
PTED 2.5 6 22.31 (4.02 to 21.32) 98% 7 8.16 (6.37 to 10.14) 62%
MIES any 23 67 (59.01 to 75.54) 98% 11 73.36 (70.18 to 76.42) 76%
MIES transgressions—self 27 30.95 (24.72 to 37.54) 99% 11 22.99 (21.62 to 24.32) 4%
MIES transgressions—others 25 47.73 (38.04 to 57.51) 98% 14 49.20 (43.82 to 54.59) 93%
MIES betrayal 28 46.03 (39.54 to 52.59) 98% 11 46.12 (40.97 to 51.32) 91%
MIES perpetration 2 20.26 (1.11 to 52.70) 98% No outliers
MISS-HP 10 44.88 (36.40 to 53.50) 98% 7 43.33 (39.30 to 47.41) 85%

k Pooled mean (95% CI) 12 k Pooled mean (95% CI) 12
PTED 11 1.52 (1.10 to 1.93) 99% 7 1.33 (1.18 to 1.49) 97%
MIES total 29 2.58 (2.35 t0 2.82) 99% 16 2.61 (2.52 to 2.70) 86%
MIES transgressions —self 27 2.26 (1.99 to 2.52) 99% 12 2.16 (2.95 to 2.28) 77%
MIES transgressions—others 24 3.16 (2.81 t0 3.52) 99% 10 3.05 (2.89 to 3.20) 83%
MIES betrayal 30 2.74 (2.51 t0 2.98) 99% 15 2.77 (2.67 to 2.86) 80%
MIES perpetration 5 2.55 (2.09 to 3.02) 99% 4 2.77 (2.60 to 2.95) 83%
MIQ-M total 5 1.77 (1.58 to 1.96) 97% 4 1.84 (1.66 to 2.02) 91%
MIQ-M causes 4 1.42 (1.21 to 1.60) 96% 3 1.31 (1.26 to 1.36) 75%
EMIS total 4 2.22 (1.90 to 2.54) 99% No outliers
EMIS self 4 1.96 (1.68 to 2.24) 92% No outliers
EMIS others 5 2.51 (2.28 t0 2.74) 93% 4 2.61 (2.46 to 2.76) 55%
MISS-HP 12 36.73 (33.39 to 40.07) 99% 7 35.42 (34.14 to 39.87) 76%
MIOS total 4 27.75 (24.19 to 31.31) 95% 3 25.88 (24.45 to 27.20) 66%
MIOS shame 4 12.77 (10.43 to 15.12) 98% 3 11.42 (11.01 to 11.83) 0%
MIOS trust 4 14.97 (13.65 to 16.28) 94% No outliers

EMIS, Expressions of Moral Injury Scale; MIES, moral injury events scale; MIOS, Moral Injury Outcome Scale; MIQ-M, Moral Injury
Questionnaire—Military version; MISS-HP, Moral Injury Symptoms Scale—Health Professionals; PTED, post-traumatic embitterment disorder.

Mean scores

Pooled mean estimates decreased for six of the moral
injury scales or subscales after removing outliers and
increased for six of the scales (see table 3). Except for the
MIOS trust subscale, heterogeneity remained high even
after removing outliers (250%).

Subgroup analyses: study quality and cut-off value

Additional subgroup analyses were conducted based on
the risk of bias where possible (k >10; online supplemental
table 3). For prevalence meta-analyses, exposure to any
PMIE was significantly lower in low-risk studies (47%,
95% CI (32.4 to 61.9), k=5) compared with medium risk
(72%, 95% CI (64.8% to 79.2%), k=18, p=0.003). Further-
more, exposure to transgressions by self was significantly
lower in low-risk studies (16%, 95% CI (84.7% to 25.2%),
k=4) compared with medium risk (35%, 95% CI (28.3% to
41.8%), k=22, p=0.006), and exposure to betrayal PMIEs
was significantly lower in low-risk studies (30%, 95% CI
(18.5% to 43.7%), k=5) compared with medium-risk

studies (50%, 95% CI (43.1% to 56.3%), k=23, p=0.011).
The pooled prevalence estimates of transgressions by
others were not significantly different based on the risk
of bias (p=0.254). When comparing pooled mean esti-
mates based on the risk of bias, only the pooled mean for
betrayal was significantly lower in low-risk studies (2.03,
95% CI (1.33 to 2.73), k=3) compared with medium risk
(2.83,95% CI (2.60 to 3.06), k=27, p=0.034). For the prev-
alence meta-analyses, different cut-off values were used to
signify moral injury on the MIES and the MISS-HP (see
table 2). Therefore, additional subgroup analyses based
on the cut-off value were conducted (see online supple-
mental table 5) and found no significant differences in
pooled prevalence estimates depending on the cut-off
value (p’s >0.05).

Narrative synthesis

Prevalence and mean scores

Online supplemental table 6 shows the prevalence and
average scores for moral injury scales that could not be
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combined (k=1), including different variations of MIES
subscales (ie, MI-other; 20%, MI-commission; 14%,
MI-omission; 5%), or moral injury profiles based on
the MIES (no moral distress; 42%, moral distress-other;
19%, witnessing-only; 16%, moral distress-self; 8%, moral
distress-self and other; 15%). Variations of the MIQ-M
include the teacher version (MIQ-T; M=1.16) or the modi-
fied version. Other moral injury scales were only included
in one study each, such as the Moral Injury Assessment
for Public Safety Personnel (MIA-PSP; M=59.6), or the
Toronto moral injury scale for journalists (M=1.5). See
online supplemental table 6 for specific average scores or
prevalence estimates for the associated subscales.

Univariate associates of PTED and moral injury

A narrative review was used to synthesise the associates of
PTED and moral injury due to the heterogeneity of vari-
ables measured, with the exception of mental health vari-
ables, which were frequently measured in moral injury
studies; however, meta-analyses of this relationship have
been conducted recently* 11

Demographic variables

Of the PTED studies, six (55%) measured demographic
variables. Overall, there was no association with gender,
a positive association with length of time in the job and
a mixed association with age, with two papers finding a
positive association, and two papers finding no associa-
tion. Many variables were measured less frequently across
studies (ie, k <3), such as ethnicity, professional role,
hours worked, having dependents, marital status, income
and education level. Of the moral injury studies, 31
(40%) measured demographic variables. Overall, there
was no association with gender, age, length of time in
the job, marital status, ethnicity/race/country of birth,
education and income. Several variables were measured
less frequently (ie, k <3), such as being unemployed and
having dependents, and several papers measured vari-
ables specific to the work environment such as profes-
sional role, though varied job roles preclude comparison.

Mental health variables

Ofthe PTED studies, seven (64% ) measured mental health
variables and found positive associations with depression,
stress, anxiety, existing mental health diagnoses, psycho-
logical distress, negative affect and a negative association
with positive affect and employee well-being, though none
of these variables was measured frequently (k <3). Of the
moral injury studies, 51 (65%) measured mental health
variables and found positive associations with depression,
PTSD or PTSD subscales, guilt or shame, anger, anxiety,
burnout or its subscales, drug and alcohol use and a nega-
tive association to well-being. Other variables related to
mental health appeared less frequently (ie, k <3).

Individual/work characteristics

Of the PTED studies, 10 (91%) measured individual/
work characteristics. Justice beliefs were negatively asso-
ciated with PTED. Other variables were measured less

frequently (k<3) such as rumination, unemployment
duration and appraisal, supervisory control, job demands,
work attitudes, social support, self-efficacy, leadership
behaviours and personality traits such as optimism, self-
esteem and resilience, though generally PTED was asso-
ciated with undesirable work factors. Of the moral injury
studies, 40 (51%) measured individual/work character-
istics. The most common positive association was with
combat exposure. Religiosity was negatively associated
with moral injury, although two papers found a positive
association, turnover intentions were positively associ-
ated with moral injury, and resilience associations were
mixed, showing positive, negative and no associations
with moral injury. COVID-related factors were measured
across several studies, but variations in the type of COVID
variables measured preclude comparison. Many variables
related to personality variables, beliefs and specific work
environmental factors were measured less frequently
(k<3).

DISCUSSION

This is the first meta-analysis of the prevalence and
average scores of occupational moral injury and PTED,
so the first aim of the paper has been met. The results
showed that across occupations, 37% of staff scored
above a differentiation point for elevated embitterment
(21.6), 26% had clinically relevant embitterment (>2)
and 11% showed embitterment of a clinically significant
intensity with improved clinical practicability and speci-
ficity (22.5). Findings also showed that across occupa-
tions, 67% were exposed to at least one PMIE, 20% were
exposed to a perpetration-based PMIE, 31% committed
a moral transgression, 48% witnessed a transgression by
others and 46% were exposed to betrayal PMIEs at work.
The second aim was to establish whether prevalence esti-
mates differ, depending on occupation, and this aim has
been partially met because some moral injury scales were
occupation specific or used different subscales meaning
they could not be pooled across occupations. Despite this,
exposure to transgressions by others and betrayal were
significantly lower in the armed forces compared with
healthcare workers and educators. Finally, clinical levels
of moral injury in healthcare professionals, according to
the MISS-HP, was 45%. Since several moral injury scales
did not provide prevalence estimates, mean scores were
also pooled, and for PTED, it did not differ according
to occupation. Mean scores of exposure to transgressions
by others were significantly lower in the armed forces
compared with first responders, CPS, and educators.

The third aim was to determine whether methodolog-
ical differences between studies influenced prevalence
estimates, and this was shown by methodological differ-
ences between studies precluding some analyses. In addi-
tion, prevalence estimates for exposure to any PMIE,
transgressions by self and betrayals were lower in low-
risk compared with medium-risk studies, and the mean
scores for betrayal were also lower in low-risk studies.
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Furthermore, prevalence estimates for moral injury were
not significantly different based on the cut-off value
used by the researcher. The final aim of the systematic
review was to record the variables associated with moral
injury and PTED. A narrative review identified variables
measured in association with moral injury and PTED,
which fell into three categories: demographics, mental
health and individual/work characteristics. Gender
was found to have no association with moral injury and
PTED, whereas the length of time in the job had a posi-
tive association, and age had a positive or no association
with PTED. In contrast, age, length of time in the job,
marital status, ethnicity/race/country of birth, educa-
tion and income all had no association with moral injury.
Other demographic variables varied and were usually
only included in one or two studies. Moral injury and
PTED showed a positive association with mental health
variables, including depression, stress, anxiety and
employee well-being, and moral injury studies studied
the relationship with a wider range of disorders such
as PTSD and anxiety, and emotional (ie, guilt, anger,
shame), behavioural (ie, burnout, compassion fatigue)
and spiritual variables. Finally, individual/work variables
differed between the two constructs, with moral injury
studies focusing primarily on the combat environment as
a risk for military samples and PTED focusing on justice
beliefs as protective in civilian samples. Furthermore, reli-
giosity and resilience were measured in relation to moral
injury with mixed results, and turnover intentions were
positively associated with moral injury. Individual risk
and resiliency factors such as optimism, self-esteem and
personality traits were also identified, but less frequently.
Due to the infrequency of variables measured, the asso-
ciations reported here are inconclusive, and this aim has
only been partially met.

The results of this study should be considered in light
of several strengths and limitations. The study protocol
was preregistered on PROSPERO and followed the JBI
guidance for systematic reviews of prevalence and inci-
dence data, which ensures the methods were robust.?” In
line with guidance from the Cochrane Handbook,''® two
researchers screened 15% of all abstracts and titles, and
100% of full texts, data extraction and quality assessment.
However, using three screeners would improve objectivity.
Despite using robust methods, there was high heteroge-
neity within individual studies, and among studies, even
after employing subgroup analyses to explain the vari-
ability based on study quality, the cut-off score used and
sensitivity analyses to remove outliers. While heteroge-
neity is often high in prevalence meta-analyses, and the
median F* was found to be 96.9% in a review of 134 preva-
lence meta-analyses,''” caution must be taken when inter-
preting our findings. Furthermore, only 11% of studies
had a low risk of bias, and often the primary aim of the
included studies was not to produce prevalence data. This
may explain the use of inappropriate statistical methods
(ie, lack of Cls or weighting) and variability in reporting
onlyaverage scores or prevalence data based on the various

subscale configurations or using different cut-off values.
To deal with this heterogeneity, separate meta-analyses
were conducted based on the type of data reported (ie,
prevalence or average scores) and the measure used,
reducing the number of studies included in each meta-
analysis and thus power, meaning that subgroup analyses
based on occupation were not always possible. Finally,
while we searched a relatively high number of databases,
itis possible that references from the grey literature have
been missed.

Despite the limitations, this review adds to the growing
literature on the prevalence of moral injury and PTED.
Prior estimates of PTED in the general population were
at 2.5%” and this compares to 26% across occupations in
this review. This confirms the findings by Linden et al,"'
which found that 73% of PTED patients reported the
triggering event as work-related and shows unjust and
embittering events often occur in the workplace. Using
the most stringent cut-off, occupational health services
could expect 11% of their staff to display clinically severe
levels of PTED according to these findings. There were
not enough studies to conduct subgroup analyses based
on the prevalence of PTED across occupations, though
subgroup analyses, using the mean PTED scores, showed
no significant difference based on occupation. This
might suggest that PTED is widespread across profes-
sions. However, this analysis was based on only 11 studies,
and the inclusion of more studies would be needed to
confirm that this effect is not due to low statistical power.

Previous attempts to collate prevalence estimates for
moral injury have relied on a narrative synthesis of the
prevalence of morally transgressive acts® or moral injury
symptoms in military samples.”” Findings from this meta-
analysis show that 67% of people across occupations have
been exposed to at least one PMIE in their jobs, which is
a high proportion. Furthermore, staff were more often
exposed to transgressions by others (48%) and betrayal
PMIEs (46%) than PMIEs perpetrated by themselves
(31%), which mirrors qualitative findings during the
pandemic, which shows healthcare staff experienced
institutional betrayal more than perpetration-based
moral injuries.'"® " Estimates of exposure to PMIEs are
taken from the MIES,* which was the most widely used
scale to measure moral injury across studies in this review.
While it is arguable that not all individuals exposed to
PMIEs will experience moral injury symptoms, the MIES
does confound events and effects by asking participants if
they feel troubled by their exposure to moral violations.**
This suggests that a high proportion of staff are not only
exposed to events that are morally injurious but are also
affected by this. This is supported by further findings
from this meta-analysis, which showed that 45% of health-
care workers had clinically relevant signs of moral injury
according to the MISS-HP, which is the only moral injury
symptom scale, which uses a clinical cut-off.” Since the
MISS-HP is healthcare specific, and the other symptom
scales in this review only reported mean scores and not
prevalence estimates, it is not possible to determine
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whether any occupations are at a greater risk of clinically
relevant moral injury.

However, the review was able to show that members
of the armed forces were exposed to significantly fewer
transgressions by others and betrayal PMIEs than health-
care workers and educators, and the mean scores for
transgressions by others were significantly lower in the
armed forces than first responders, CPS and educators.
Therefore, despite the definitions of moral injury origi-
nating from the military,*” this shows that civilian occupa-
tions are at an even greater risk of exposure to PMIEs and
of feeling troubled by these. This mirrors findings which
show that certain occupations have a higher risk of devel-
oping work-related PTSD, such as professions that do not
have special training to deal with traumatic events." It is
possible that military training is a protective factor and
armed forces are less troubled by betrayal trauma as a
result.

This meta-analysis identified several methodolog-
ical issues. Prevalence of exposure to any PMIE, trans-
gressions by self and betrayals were lower in low risk
compared with medium-risk studies, and the prevalence
of PTED differed depending on the cut-off value used.
As highlighted by Koenig et al** there are several moral
injury scales, which conflate events and symptoms (MIES,
MIQ), and our review has identified more recently devel-
oped scales, which also do this (ie, MIA-PSP, Toronto
scale for journalists). Other scales only measure symp-
toms (ie, EMIS, MIOS, MISS-HP), while many scales
are occupation-specific precluding comparisons across
occupations, and not all scales have established cut-off
values, which contributes to inconsistencies in this area.
Furthermore, there is a lack of randomly selected, nation-
ally representative, epidemiological studies on the preva-
lence of moral injury and PTED in specific populations of
interest (ie, the armed forces, HSCWs, first responders,
educators, journalists, CPS employees) and in the general
working population.

These findings reveal several implications and gaps
that can form the basis of future research. First, clinically
relevant signs of PTED are much higher in work settings
than in the general population, and just under half of
the healthcare professionals showed clinical levels of
moral injury. Furthermore, occupations such as health-
care professionals, educators and the CPS are especially
likely to experience transgressions by others and health-
care professionals, and educators are also more likely
to experience betrayals at work than the armed forces.
Understanding the prevalence of moral injury and PTED
in different occupations is critical for developing targeted
prevention strategies and can guide policy. However,
these occupations relate to statutory organisations and
frontline services, and it is possible that other civilian
occupations have a lower, or moderate risk of exposure to
PMIEs, and moral injury. Research across a broader range
of professionals to understand which civilian occupations
are at low, moderate, and high risk of exposure to PMIEs,
moral injury and PTED would be valuable. The narrative

synthesis showed that moral injury and PTED are associ-
ated with poor mental health outcomes such as depres-
sion, stress and anxiety, and poor work outcomes such
as sickness absence, and turnover intentions. Therefore,
employers, occupational health, and clinicians should
be aware of these conditions and provide appropriate
support. Currently, there are no proven recommended
treatments for moral injury and PTED, and this research
shows organisations will need strategies to support
employees given the high risk of experiencing moral
injury and PTED. Standardised measurements of moral
injury and PTED, and proven treatment options need to
be developed. In addition, while the number of studies
on moral injury has grown exponentially in recent years,
research on occupational PTED still represents a signif-
icant gap, and the lack of studies precluded prevalence
subgroup analyses based on occupation. More studies
are needed in this area. Second, while there were more
moral injury studies, most were conducted with military
or healthcare professionals, and other occupations such
as educators, journalists, CPS, and first responders were
represented in only one or two studies. Prevalence esti-
mates indicate educators and CPS employees may be at
an especially high risk, and more studies are needed to
confirm these findings. Finally, most moral injury studies
were conducted in the USA, and studies are needed
across more geographical locations.

In conclusion, we are the first to provide meta-analytic
evidence that the prevalence of moral injury and PTED
at work are high. We identified occupations at a greater
risk of exposure to PMIEs but inconsistencies in measure-
ment scales, subscale configurations or cut-off values used
among studies precluded some analyses. To strengthen
the reliability of these findings, researchers must agree
on a gold-standard approach to measuring moral injury
and PTED, across a range of low, moderate and high-
risk occupations with appropriate cut-off values. Despite
this, high prevalence rates of moral injury and PTED
show that proven, recommended treatment options and
guidance should be developed to support employees and
can inform policymakers on which areas of research and
prevention to prioritise.
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