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Yossi Levi-Belzc and Brett T. Litza 

ABSTRACT 
Introduction: Whether moral injury (MI) is distinct from posttraumatic stress disorder (PTSD) has been debated. 
Both result from events that ofen defnitionally overlap (a potentially morally injurious event [PMIE] for MI, a Criter-
ion A event for PTSD) and may promote similar dysfunctional experiences. Depressive symptoms may also follow such 
events and include outcomes common to both MI and PTSD. Tis study investigated the ways in which MI may be dis-
tinct from, and related to, PTSD and depression by examining networks consisting of MI-related outcomes (trust vio-
lation, shame, functioning), PTSD symptom clusters, and depression among those who reported experiencing a PMIE 
and those who did not. Methods: Two networks were estimated, consisting of PTSD symptoms, MI-shame-related 
outcomes, MI-trust-related outcomes, MI-related functioning, and depression in a sample of military personnel who 
did (n = 508) and did not (n = 123) experience a PMIE. Results: In both PMIE and non-PMIE networks, stronger 
connections existed within, versus across, constructs. Te PMIE network was denser than the non-PMIE network and 
driven by more connections across constructs. Negative alterations in cognitions and mood (NACM) clusters of PTSD 
and MI-related functioning were strong bridges connecting PTSD, MI, and depression. Discussion: MI, PTSD, and 
depression appear to be distinct but related clinical phenomena. NACM and MI-related functioning partially explain 
the co-occurrence in these constructs and thus may be important treatment targets. Te greater connections across 
constructs in the PMIE network supports the hypothesis that experiencing a PMIE may trigger dynamic interactions 
among PTSD, MI-related outcomes, and depression. 

Key words: depression, military, moral injury, network analysis, PMIE, posttraumatic stress disorder, potentially mor-
ally injurious events, PTSD, Veterans 

RÉSUMÉ 
Introduction : La distinction entre le préjudice moral (PM) et le trouble de stress post-traumatique (TSPT) a fait l’objet 
de débats. Tous deux découlent d’événements qui, d’après leur défnition, se chevauchent souvent (à titre d’événement au 
potentiel préjudiciable sur le plan moral [ÉPPM] provoquant des PM et d’événement du critère A du TSPT) et peuvent 
promouvoir des expériences dysfonctionnelles semblables. Des symptômes dépressifs peuvent également en découler et 
entraîner des résultats cliniques communs tant aux PM qu’au TSPT. Cette étude a porté sur les manières dont les PM 
peuvent se distinguer ou se rapprocher du TSPT et de la dépression par l’examen des réseaux composés des résultats 
cliniques des PM (abus de confance, honte, fonctionnement), des grappes de symptômes du TSPT et de la dépression 
chez les personnes qui déclaraient avoir vécu des ÉPPM ou non. Méthodologie : Les chercheurs(ses) ont estimé deux 
réseaux, composés des symptômes de TSPT, des résultats cliniques de la honte, de la confance ou du fonctionnement 
liés aux PM et de la dépression dans un échantillon de membres du personnel militaire qui avaient vécu (n = 508) ou 
non (n = 123) un ÉPPM. Résultats : Tant dans les réseaux d’ÉPPM que sans ÉPPM, les liens étaient plus forts au sein 
des construits qu’entre eux. Le réseau d’ÉPPM était plus dense que celui sans ÉPPM et reposait sur plus de liens entre 
les construits. Les grappes d’altérations négatives persistantes des capacités cognitives et de l’humeur (ANCCH) du 
TSPT et du fonctionnement lié aux PM constituaient de solides ponts reliant le TSPT, les PM et la dépression. Discus-
sion : Les PM, le TSPT et la dépression semblaient être des phénomènes cliniques distincts, mais reliés. Les ANCCH 
et le fonctionnement lié aux PM expliquent partiellement la cooccurrence de ces construits et pourraient dont être des 
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cibles thérapeutiques importantes. Les plus grands liens entre les construits du réseau d’ÉPPM appuient l’hypothèse 
selon laquelle un ÉPPM peut déclencher des interactions dynamiques entre le TSPT, les résultats cliniques liés aux PM 
et la dépression. 

Mots-clés : analyse de réseau, dépression, ÉPPM, événements au potentiel préjudiciable sur le plan moral, militaire, 
préjudice moral, trouble de stress post-traumatique, TSPT, vétéran(e)s 

LAY SUMMARY 
Both moral injury (MI) and posttraumatic stress disorder (PTSD) can result from adverse experiences (potentially 
morally injurious events [PMIEs] for the former and Criterion A events for the latter) and may lead to similar symp-
toms. Tus, debate is ongoing as to whether MI and PTSD are distinct. Depressive symptoms can also follow these 
events and may also overlap with symptoms of MI and PTSD. Tis study investigated how distinct MI is from PTSD 
and depression by examining networks composed of MI-related outcomes (trust violation, shame, functioning), PTSD 
symptom clusters, and depression for participants who reported experiencing a PMIE and those who did not. Tis 
study is the frst of its kind to use MI outcomes with PTSD and depression in a network analysis. Te results suggest 
that MI, PTSD, and depression are distinct but related phenomena, with more connections between these phenomena 
present particularly among those who experienced a PMIE. Moreover, the negative alterations in cognition and mood 
cluster of PTSD and MI-related functioning appears to explain some of the co-occurrence among constructs. 

INTRODUCTION 
Military service members are at risk for experiencing a 
range of haunting events in war, including experienc-
ing or witnessing actual or threatened death, serious 
injury, or sexual violence, which may result in posttrau-
matic stress disorder (PTSD; Criterion A) and a co-
occurring depressive disorder.1 Tese traumatic events 
can also violate service members’ deeply held moral 
values, which are termed potentially morally injurious 
events (PMIEs). However, these events can also be non-
overlapping, such that service stressors that do not meet 
Criterion A can be PMIEs, such as a commanding of-
cer betraying the trust of a service member or a service 
member deciding to launch a drone strike that results in 
the death of civilians (but not witnessing the afermath). 
Non-traumatic (i.e., PMIE events that do not meet Cri-
terion A) and traumatic (i.e., PMIE events that do meet 
Criterion A) PMIEs can subsequently lead to negative 
psychic, social, and spiritual distress known as moral 
injury (MI).2 

Te symptoms of MI and PTSD also overlap, per-
haps in part because events can meet both PMIE and 
Criterion A defnitions and because MI and PTSD 
share symptoms. As with any high-magnitude life event, 
PMIEs can be haunting (leading to re-experiencing), 
and people are motivated to avoid situational and inner 
cues related to the experience. MI is also associated with 
shame, anger, altered core beliefs about the self and 
others, isolation, and risky or self-destructive behav-
iors,2 all of which are symptoms of PTSD. Te overlap, 
both in the events that lead to the distress and in the 
outcomes themselves, has led to debate as to whether 
MI should be subsumed under PTSD or considered 

its own phenomenon.3,4 Although the overlap between 
depression and MI has garnered less attention, both 
can entail anhedonia, dysphoria, social isolation, and 
negative thoughts about the self and thus raise similar 
questions. If MI is distinct from PTSD and depression, 
treatments for MI are needed; otherwise, treatments for 
PTSD and depression may sufce.5-7 

Despite similarities in symptoms, the syndrome of 
MI includes experiences, such as alterations in how indi-
viduals regard, understand, defne, or see themselves 
(who they are) or see others or the world, with respect 
to their core moral beliefs and what they or others are 
capable of, changes in moral thinking (e.g., condem-
nation of the self or others), the prominence of moral 
emotions, and alterations in beliefs about life’s meaning 
and purpose that are distinct or more prominent in MI 
than in PTSD or depression.8 Moreover, the function of 
these symptoms is theorized to difer across these con-
structs. From a functional perspective, moral emotions 
(e.g., shame, anger) may lead to various psychological and 
social outcomes that overlap with PTSD and depression, 
such as isolation, risky behaviors, and so forth.9 Te 
overlap and high co-occurrence among MI, PTSD, and 
depression also does not mean these putatively separate 
problems necessarily develop in a similar pattern, have 
similar risk factors, or respond to the same treatments 
with equal efectiveness. Teoretical models suggest there 
may be important diferences in the etiology and treat-
ment of MI.10 Because there is little evidence to support 
these ideas, it is important to examine the ways in which 
symptoms across these disorders are, or are not, related 
to clarify the nature of the construct overlap and inform 
treatment decisions. For example, if the symptoms that 
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comprise negative alterations in cognitions and mood 
(NACM; e.g., feeling isolated, anhedonia) are highly 
related to symptoms of MI (which appears to be true, 
on the basis of prior evidence),11,12 then perhaps PTSD 
treatments that target NACM (e.g., behavioural acti-
vation with therapeutic exposure) may be helpful in 
reducing MI-related distress.13 If, however, there are few 
relationships observed between symptoms across con-
structs, novel treatments for MI may be needed. 

To date, examinations of the incremental validity 
of MI have treated PTSD and depression as separate 
latent constructs that putatively cause each disorder 
and, thus, their respective symptoms.14,15 Tis is prob-
lematic in part because boundaries between disorders 
are indistinct, and the modally high rates of comorbid-
ity between disorders has led researchers and clinicians 
to question whether the disorders are truly distinct or 
are refective of some common-cause super-disorder.16,17 

However, mental and behavioural health phenomena 
constructs do not operate as independent systems, nor 
are they all caused by one categorical super-disorder; 
rather, these phenomena are related to one another in 
complex ways, within and across diagnostic categor-
ies.14 For example, it is likely that insomnia can lead 
to difculties concentrating (both symptoms of major 
depressive disorder), rather than the presence of both 
symptoms being explained by some latent construct 
of depression. 

Network analysis examines the dynamic interplay 
among symptoms and experiences within and across 
constructs (e.g., MI, PTSD, depression), which can help 
elucidate the ways in which constructs are distinct and 
related. Under the network framework, putatively dis-
tinct disorders and clinical phenomena afect people 
across symptoms and experiences via complex causal 
pathways. For example, rather than a latent construct 
of PTSD emerging and activating the 20 symptoms 
that comprise PTSD, intrusive thoughts might lead to 
experiential avoidance eforts, which, in turn, lead to 
difculties concentrating (a symptom of both PTSD 
and major depressive disorder), which can lead to other 
depressive symptoms. Tis framework is particularly 
helpful for understanding co-occurring conditions 
because comorbidities are theorized to be the result 
of naturally occurring relationships, rather than as a 
problem with diagnostic categories. When examining 
multiple constructs within a network, one can examine 
bridge variables, which connect symptoms from one 
disorder to another. Bridge variables may be present in 

both constructs or causally linked from one construct 
to another. To date, network analysis has been used to 
examine how PTSD interacts with depression,18 border-
line personality disorder,19 suicidal thoughts and behav-
iors,20 and alcohol use,21 among others. 

Using a sample of 191 Israeli combat Veterans, 
one study used a network framework to examine asso-
ciations among PTSD, reports of exposure to combat 
stressors and PMIEs, and a measure of depressionogenic 
attributional style.22 Te authors used the Moral Injury 
Event Scale,23 PTSD Checklist for Diagnostic and Sta-
tistical Manual of Mental Disorders (5th ed.; DSM-5) 
(PCL-5),24 Depressive Attributes Questionnaire,25 and 
Combat Experiences Scale.26 Tey found that exposures 
to diferent types of PMIE were more closely related to 
each other than to PTSD symptom clusters, and they 
were primarily related to PTSD directly through nega-
tive attributional style. Te authors speculated that these 
relationships are due to the overlap of MI-related out-
comes (e.g., blame, shame, guilt) with depressionogenic 
thinking, which is problematic because only exposure to 
PMIEs was indexed. Te confation between exposure 
to PMIEs (the event) and MI (the outcome) is common, 
and it unfortunately assumes that PMIEs always result 
in putative MI symptoms, which is ofen not the case.27 

In response to various problems with existing meas-
ures of MI as an outcome, a new measure was recently 
validated, the Moral Injury Outcomes Scale (MIOS),8 

which contains shame-related (MI-Shame) and trust-
violation-related (MI-Trust) sub-scales and includes an 
index of the functional impact of MI. Te present study 
extended the work of Levi-Belz et al. by using the MIOS 
to examine dynamic associations among MI-Shame, MI-
Trust, MI-related functioning, depression, and PTSD 
sub-clusters using network analysis.22 Tis study aimed 
to explore the ways in which MI, PTSD, and depression 
are related and distinct, thus providing an initial indica-
tion of whether MI should be subsumed under PTSD 
and depression. To do so, the authors examined the net-
work of these constructs in two samples who did and 
did not endorse a PMIE, respectively. Few, but not zero, 
connections across constructs would support construct 
distinctiveness, and connections across constructs 
would explain the co-occurrence of these syndromes 
or disorders. Diferences in network structure between 
those who have and have not experienced a PMIE, a 
precondition for MI, elucidates whether MI is a dis-
tinct clinical phenomenon and, thus, points to whether 
unique treatment approaches may be needed. If MI is 
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a distinct clinical phenomenon resulting from a PMIE, 
more connections (i.e., more activation in the network) 
should be observed within and across constructs for 
those who have experienced a PMIE. 

Te authors hypothesized that relationships within 
constructs would be stronger than relationships across 
constructs, indicating that constructs are distinct but 
related. Te authors also hypothesized that NACM of 
PTSD would be the strongest bridge to other constructs, 
consistent with previous studies that found NACM to 
be particularly salient in MI.11,12 Finally, the authors 
expected that, compared with the network from the 
sample of individuals who did not endorse a PMIE, the 
network among those who did endorse PMIE would 
have more connections within and across MI, indicat-
ing that a PMIE may ignite a network of mutually rein-
forcing, and thus related, problems. 

METHODS 

Participants 
Tis secondary analysis used a sample of active-duty ser-
vice members and Veterans from the Moral Injury Out-
come Scale Project Consortium.28 Military personnel 
from the United States, Australia, and Israel (N = 631) 
were recruited to participate in a study developing a 
measure for MI-related outcomes and subsequently 
completed an online self-report assessment battery. 
Participants were primarily aged 30-49 years (62.6%), 
mostly male (81.8%), and mostly of Veteran status 
(76.4%). Furthermore, 96.4% of the sample previously 
deployed, and 80.5% (n = 508) endorsed exposure to a 
PMIE. Tis research was approved by each site’s human 
studies oversight committee. 

Measures 

PTSD Checklist for DSM-5
Te PCL-5 is a 20-item self-report questionnaire used to 
assess PTSD symptom severity over the past month. 24 

Te PTSD diagnostic criteria of the DSM-5 include 20 
potential symptoms across four clusters (i.e., intrusions 
[PTSD-B], avoidance [PTSD-C], NACM [PTSD-D], 
and alterations in arousal and activity [PTSD-E]),1,2 

and each symptom corresponds to an item on the PCL-
5. For each symptom, participants rate how bothered 
they have been by each symptom in the past month on 
a fve-point Likert scale ranging from 0 to 4 (not at all, a 
little bit, moderately, quite a bit, and extremely). PCL-5 
items can be summed to generate severity scores for 

each of the four clusters. Te PCL-5 has demonstrated 
strong psychometric properties.29 Among the PMIE 
endorser and non-PMIE endorser groups in this study, 
the internal consistency coefcients were excellent for 
the intrusion, NACM, and alterations in arousal and 
reactivity clusters (αs ≥  0.91) and good for the avoid-
ance cluster (αs ≥ 0.88). 

Moral Injury Outcomes Scale 
Te MIOS is a 14-item self-report questionnaire used 
to assess psychosocial outcomes afer exposure to a 
PMIE;8 it has two sub-scales, a shame-related sub-scale 
(MI-Shame) and a trust-violation-related sub-scale 
(MI-Trust), each consisting of seven items. Participants 
rate how strongly they agree with each item on a fve-
point Likert scale ranging from 0 to 4 (strongly disagree, 
disagree, neither agree or disagree, agree, strongly agree. 
Sub-scale scores range from 0 to 28, with greater scores 
indicating greater negative outcomes. Te MIOS has 
demonstrated good internal consistency (αs  =  0.89-
0.95) and acceptable test-retest reliability for the MIOS 
total score (r = 0.76) and the MI-Shame and MI-Trust 
sub-scales (rs  =  0.86 and 0.57, respectively).8 For the 
PMIE endorser and non-PMIE endorser groups in this 
study, internal consistency coefcients were excellent 
for the MI-Shame sub-scale (α ≥ 0.92) and good for the 
MI-Trust sub-scale (α ≥ 0.88). 

Afer participants endorsed MI symptoms, they 
flled out the Brief Inventory of Psychosocial Function-
ing (B-IPF) to assess the functional impact of the MIOS 
symptoms endorsed over the past month across seven 
domains.30 Items are rated on a seven-point Likert scale 
ranging from 0 to 6 (not at all, somewhat, extremely), 
and total scores range from 0 to 100, with greater scores 
indicating greater functional impairment. Te B-IPF 
has demonstrated strong internal consistency (α = 0.84) 
and adequate test-retest reliability (r = 0.65).30 For the 
PMIE endorser and non-PMIE endorser groups in this 
study, the B-IPF internal consistency coefcients were 
excellent (α ≥ 0.96). 

Patient Health Questionnaire-9 
Te Patient Health Questionnaire-9 (PHQ-9) is a nine-
item self-report questionnaire used to assess depressive 
symptom severity over the past two weeks.31 Items are 
rated on a four-point Likert scale ranging from 1 to 4 
(not at all, several days, more than half the days, nearly 
every day). Total scores range from 0 to 18, with higher 
scores indicating greater depressive symptom severity. 
Te PHQ-9 has demonstrated high internal consistency 
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(α = 0.89) and test-retest reliability (r = 0.84).31 For the 
PMIE endorser and non-PMIE endorser groups in this 
study, the PHQ-9 internal consistency coefcients were 
excellent (α ≥ 0.93). 

Network analysis 
Two Gaussian graphical model networks were estimated 
for participants who endorsed having experienced a 
PMIE (n = 508) and for those who did not (n = 123). 
Tese network models consisted of nodes, representing 
observed variables, and edges, representing the partial 
correlation coefcients (i.e., weights) between nodes, 
with the thickness of edges representing the strength 
of the correlation between nodes. In this study, nodes 
were assigned to their respective construct, PTSD, MI, 
and depression, called communities in network analy-
sis. All network analyses were conducted with R (ver-
sion 4.1.3; R Foundation for Statistical Computing, 
Vienna, Austria). 

Network estimation 
Tis study used the bootnet package with the graphi-
cal least absolute shrinkage and selection operator 
(LASSO) function and Extended Bayesian Information 
Criterion model selection.32,33 Te LASSO procedure 
sets very small edges to zero, thus reducing the chance of 
fraudulent correlations and creating a sparser but more 
specifc network.34 For both networks, the threshold 
was set to TRUE, which enforces even greater specifc-
ity at the cost of sensitivity. 

Network inference 
In addition to inspecting and describing the network, one 
can examine node centrality, which is an index of how 
infuential each node is in the overall network. For the 
purposes of this study, bridge expected infuence (BEI) 
was the main index of centrality. BEI is the sum of edge 
weights from one node in one community to all other 
nodes in other communities and thus provides a metric 
of how infuential the node is to the other constructs 
in the network.35,36 As described earlier, communities 
were pre-determined on the basis of the constructs they 
belonged to (PTSD, MI, depression). 

Network accuracy 
To estimate network accuracy, the authors followed 
the procedures outlined by Epskamp and colleagues 
using the bootnet package.37 First, the authors esti-
mated the edge weight accuracy by bootstrapping 95% 
confdence intervals around each of the edge weights. 
Tis non-parametric bootstrapping method repeatedly 

replaces sampled data with simulated data and creates 
plausible datasets. With this bootstrap, the authors also 
conducted diference tests to examine any statistically 
signifcant diferences in edge weights. 

Network stability 
To assess the stability of the BEI metric, sub-setting 
bootstrap was conducted, in which participants are 
dropped from analyses to examine whether the central 
nodes remain stable in the network. A centrality sta-
bility coefcient (CS coefcient) is then calculated to 
examine the proportion of cases that can be removed 
while retaining a high correlation (r  =  0.70) between 
the original and bootstrapped samples. Te CS coef-
cient should not be below 0.25 and should preferably 
be above 0.50.37 

RESULTS 
Skewness and kurtosis for all variables using the full 
sample were between -2 and 2; thus, the data did not 
need to be transformed. Descriptive statistics for each 
variable are presented in Table 1. Demographic infor-
mation for the samples, broken down by country, are 
presented in Tables 2 and 3. 

Network estimation 
Te network structure for those who experienced a 
PMIE is presented in Figure 1, and that of those who did 
not experience a PMIE is presented in Figure 2. Both 
networks included exclusively positive connections. As 
hypothesized, for both networks, the within-construct 
connections were generally signifcantly stronger than 
the across-construct connections (see Appendix, Fig-
ures A1-A2). With 19 total connections, the PMIE 
network was denser than the non-PMIE network, 
which had 15 connections. Te PMIE network also 
had more connections across constructs (11) than the 
non-PMIE network (7). As hypothesized, the PMIE 
network had more MI-related connections than the 
non-PMIE network. Specifcally, the former had a total 
of 11 MI-related connections (3 within the MI construct 
itself, 6 between MI and PTSD, and 2  between MI and 
depression), and the latter had a total of 7 (2 within the 
MI construct, 2 between MI and PTSD, and 3 between 
MI and depression). 

Bridge symptoms 
In the PMIE network, depression, MI-Functioning, 
and PTSD-D had the greatest BEI between constructs 
(in that order; Figure 3). In the non-PMIE network, 
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depression had a greater BEI than any other node, with 
PTSD-D and MI-Shame equally high in BEI (Figure 4). 

Network accuracy and stability 
Te edge weight bootstrapped confdence intervals for 
both networks show that the networks were accurately 
estimated (see Appendix, Figures A3-A4), such that 
most edges were truly non-zero (i.e., the 95% confdence 
intervals did not include 0). Stability analyses produced 
a CS coefcient of 0.75 for the PMIE network and 
0.44 for the non-PMIE network, both of which are 
considered within the acceptable range (Appendix, Fig-
ures A5-A6).37 Tus, both networks were stable enough 
to interpret centrality diferences between variables. 

DISCUSSION 
Tis study used network analysis to model the relation-
ships between the theorized factors of MI (i.e., trust 
violation related and shame related), MI-related func-
tional outcomes, PTSD symptom clusters, and depres-
sive symptoms in a sample of military personnel and 
Veterans who experienced a PMIE and those who had 

not. As expected, variables generally clustered together 
within their respective construct (e.g., the two MI fac-
tors clustered together, and the four PTSD symptoms 
clusters clustered together), suggesting that MI, PTSD, 
and depression are each distinct but related. Unexpect-
edly, in the PMIE and non-PMIE networks, MI-related 
functioning was not more closely tied to MI variables 
than to PTSD and depression. 

As expected, all variables demonstrated more inter-
connectedness for the PMIE-exposed sub-sample than 
for the unexposed sub-sample. Tis is consistent with 
a previous network analysis that found strong connec-
tions between PMIEs and PTSD and depressive symp-
toms (although they did not assess MI outcomes),22 

indicating that exposure to PMIEs is related to the 
experience of these symptoms. Results indicated that 
experiencing a PMIE may initiate a cascade of outcomes 
that are mutually reinforcing for distinct but related 
MI, PTSD, and depressive syndromes. 

Te connections for MI-related functioning were 
difuse in that MI-related functioning was not as closely 
associated with other MI variables. Instead, it appeared 

Table 1. Descriptive Statistics in the PMIE (n = 508) and non-PMIE (n = 123) groups 

Bivariate correlations 

Group and measure Mean (SD) Range 1 2 3 4 5 6 7 

PMIE group 

MI 
1. Shame 14.23 (7.79) 0-28 — 
2. Trust 15.62 (6.91) 0-28 0.81 — 
3. Function 61.19 (30.25) 0-100 0.66 0.64 — 

PTSD 
4. Cluster B 10.67 (5.82) 0-20 0.69 0.66 0.73 — 
5. Cluster C 4.65 (2.49) 0-8 0.63 0.61 0.65 0.81 — 
6. Cluster D 15.31 (7.92) 0-28 0.74 0.72 0.76 0.86 0.80 — 
7. Cluster E 13.38 (6.75) 0-24 0.69 0.67 0.72 0.85 0.76 0.90 — 
8. PHQ-9 12.97 (7.71) 0-27 0.69 0.64 0.68 0.73 0.65 0.77 0.76 — 

Non-PMIE group 

MI 
1. Shame 7.02 (6.85) 0-27 — 
2. Trust 8.37 (6.78) 0-26 0.87 — 
3. Function 33.26 (34.57) 0-100 0.62 0.62 — 

PTSD 
4. Cluster B 4.92 (5.53) 0-18 0.70 0.67 0.72 — 
5. Cluster C 2.18 (2.32) 0-8 0.61 0.63 0.73 0.89 — 
6. Cluster D 6.66 (7.41) 0-25 0.77 0.72 0.73 0.92 0.86 — 
7. Cluster E 6.39 (6.59) 0-23 0.70 0.67 0.71 0.89 0.85 0.90 — 
8. PHQ-9 5.33 (6.22) 0-22 0.73 0.70 0.69 0.75 0.74 0.81 0.81 — 

Note: All correlations signifcant at p < 0.05. 
PMIE = potentially morally injurious event; MI = Moral Injury; Shame = Shame-Related sub-scale; Trust = Trust Violation-
Related sub-scale; Function = Related Functioning sub-scale; PHQ-9 = Patient Health Questionnaire-9. 
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to be just as related to depression and PTSD. In fact, 
MI-related functioning was associated with all other 
variables except the PTSD-C and PTSD-E clusters. 
Tis is surprising, given that the MIOS attempts to 
limit reports of functioning to MI symptoms and thus 
would theoretically be especially associated with the MI 
factors. It is possible that this measure of functioning is 
de facto highly non-specifc. Furthermore, because MI-
related functioning was referenced to a PMIE, it is pos-
sible that the PMIE was also a Criterion A event, which 
would explain its connection to PTSD and depression 
clusters. Alternatively, it may also be that MI-related 
functional impairment reinforces other, non-MI-spe-
cifc outcomes (e.g., depression), because the increased 

connectedness between this measure of functioning 
and all other constructs for the PMIE-exposed sub-
sample indicates that these constructs are interrelated 
indirectly through MI-related functioning. To address 
these possibilities, more research is needed to determine 
whether the functioning questions in the MIOS are 
capturing the intended construct. 

As hypothesized, the PTSD-D symptom cluster was 
central to connecting constructs and was the primary 
bridge from PTSD to MI constructs in both networks. 
Tis replicates previous research suggesting that the 
PTSD-D cluster may link MI and PTSD.38 Indeed, there 
is substantial overlap between aspects of MI and the 
PTSD-D cluster; both may include experiences of blame 

Table 2. Demographic and military characteristics of PMIE endorsers 

n (%) 

Characteristic United States (n = 350) Israel (n = 71) Australia (n = 87) Total (N = 508) 

Age,* y 
18-19 2 (0.6) 0 (0) 0 (0) 2 (0.4) 
20-29 20 (5.7) 64 (90.1) 0 (0) 84 (16.5) 
30-39 148 (42.3) 6 (8.5) 20 (23) 174 (34.3) 
40-49 144 (41.1) 1 (1.4) 26 (29.9) 171 (33.7) 
50-59 32 (9.1) 0 (0) 26 (29.9) 58 (11.4) 
60-69 4 (1.1) 0 (0) 11 (12.6) 15 (3) 
70-79 0 (0) 0 (0) 4 (4.6) 4 (0.8) 

Gender† 

Man 291 (83.1) 53 (74.6) 65 (74.7) 409 (80.5) 
Woman 57 (16.3) 15 (21.1) 22 (25.3) 94 (18.5) 
Transgender man 0 (0) 0 (0) 0 (0) 0 (0) 
Transgender woman 1 (0.3) 0 (0) 0 (0) 1 (0.2) 
Other 1 (0.3) 0 (0) 0 (0) 1 (0.2) 
Prefer not to say 0 (0) 3 (4.2) 0 (0) 3 (0.6) 

Race-ethnicity NR NR N/A 
White 264 (75.7) 
Black or African American 33 (9.4) 
Asian 6 (1.7) 
Hispanic or Latino 25 (7.1) 
American Indian or Alaskan Native 3 (0.9) 
Native Hawaiian or Pacifc Islander 1 (0.3) 
Mixed 15 (4.3) 
Other 2 (0.6) 

Military status* 
Active duty 86 (24.6) 6 (8.5) 34 (39.1) 126 (24.8) 
Veteran 264 (75.4) 65 (91.5) 53 (60.9) 382 (75.2) 

Previous deployment* 
Yes 350 (100) 71 (100) 66 (75.9) 487 (95.5) 
No 0 (0) 0 (0) 21 (24.1) 21 (4.1) 

* χ2 tests revealed signifcant differences, although small cell sizes warrant caution in interpretation. 
† When gender was dichotomized as male versus other, there were no signifcant differences across samples. 
PMIE = potentially morally injurious event; NR = not recorded; N/A = not applicable. 
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and shame afer the index event.20 Similarly, NACM is 
made up of social isolation and anhedonia, both of which 
are symptoms of depression. Although NACM had high 
bridge infuence, depression had the highest BEI, and 
MI-related functioning was on par with NACM in the 
PMIE network. It is unsurprising that depression had 
the highest BEI because it is a one-node construct; thus, 
it is somewhat artifcially absorbing all the infuence, 
compared with if depression was broken up into sub-
scales or nodes. Te fnding that MI-related functioning 
had high BEI is likely due to the explanations provided 
earlier, wherein the MI-related functioning variable 
may have captured general dysfunction rather than the 
intended MI-specifc functioning problems. 

Because of the limited sample size, it was not pos-
sible to examine a network model at the item or symp-
tom level, which limits the degree to which the specifc 
relationships between symptoms can be extrapolated 
(e.g., the study was insufciently powered to examine the 
centrality of the NACM symptoms of shame and blame). 
A larger sample is needed for a more nuanced examina-
tion of the relationships among PTSD, MI, and depres-
sion. Moreover, the comparator sub-group unexposed to 
a PMIE was heterogeneous in that it included those who 
may or may not have otherwise experienced a DSM-5 
Criterion A event. To fully understand the similarities 
and distinctions between the etiologies of PTSD and 
MI, it will be necessary to parse that heterogeneity and 

Table 3. Demographic and military characteristics of non-PMIE endorsers 

n (%) 

Characteristic United States (n = 70) Israel (n = 40) Australia (n = 13) Total (N = 123) 

Age,* y 
18-19 0 (0) 0 (0) 1 (7.7) 1 (0.8) 
20-29 4 (5.7) 40 (100) 0 (0) 44 (35.8) 
30-39 24 (34.3) 0 (0) 1 (7.7) 25 (20.3) 
40-49 24 (34.3) 0 (0) 1 (7.7) 25 (20.3) 
50-59 7 (10) 0 (0) 6 (46.2) 13 (10.6) 
60-69 7 (10) 0 (0) 0 (0) 7 (5.7) 
70-79 4 (5.7) 0 (0) 4 (30.8) 8 (6.5) 

Gender† 

Man 59 (84.3) 36 (90) 12 (92.3) 107 (87) 
Woman 10 (14.3) 4 (10) 1 (7.7) 15 (12.2) 
Transgender man 1 (1.4) 0 (0) 0 (0) 1 (0.8) 
Transgender woman 0 (0) 0 (0) 0 (0) 0 (0) 
Other 0 (0) 0 (0) 0 (0) 0 (0) 
Prefer not to say 0 (0 0 (0) 0 (0) 0 (0) 

Race-ethnicity NR NR N/A 
White 64 (91.4) 
Black or African American 5 (7.1) 
Asian 0 (0) 
Hispanic or Latino 0 (0) 
American Indian or Alaskan Native 1 (1.4) 
Native Hawaiian or Pacifc Islander 0 (0) 
Mixed 0 (0) 
Other 0 (0) 

Military status* 
Active duty 17 (24.3) 1 (2.5) 5 (38.5) 23 (18.7) 
Veteran 53 (75.7) 39 (91.5) 8 (61.5) 100 (81.3) 

Previous deployment* 
Yes 70 (100) 40 (100) 11 (84.6) 121 (98.4) 
No 0 (0) 0 (0) 2 (15.4) 2 (1.6) 

* χ2 tests revealed signifcant differences, although small cell sizes warrant caution in interpretation. 
† When gender was dichotomized as male versus other, there were no signifcant differences across samples. 
PMIE = potentially morally injurious event; NR = not recorded; N/A = not applicable. 
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Figure 1. Visualization of the network structure with 
participants who experienced a potentially morally injurious 
event (n = 508) 
PTSD = posttraumatic stress disorder; PTSD-B = cluster 
b, intrusion; PTSD-C = cluster C, avoidance; 
PTSD-D = cluster D, negative alterations in cognitions 
and mood; PTSD-E = cluster E, alterations in arousal and 
reactivity; MI = moral injury; Func = MI-related functioning; 
Trust = MI trust-related violations; Shame = MI-related 
shame; Dep = depression. 

examine diferences in symptom network models across 
varying types of event exposure (and non-exposure). 

Another limitation of this study is that all data 
were cross-sectional; as such, these models represent 
connections between outcomes in one moment in time 
afer PMIE exposure (or the lack thereof) and cannot 
address causality or sequence. Te sample used in this 
study was a primarily male sample of U.S. Veterans 
with high combat exposure. Idiosyncrasies in symp-
tomatology have been documented across genders,39,40 

service status (e.g., Veterans vs. civilians),40 and trauma 
types;41 as such, these fndings may not be generaliz-
able to other populations or more heterogenous 
samples. Furthermore, although the use of multiple 
countries’ data enhances the generalizability of results, 
there were demographic diferences across samples (see 
Tables 2 and 3), which could have resulted in difer-
ent network structures across samples. However, it 
was not possible to explore any diferences by sample 
because of the small sample sizes (n = 111 and 100 in 
the Israeli and Australian samples, respectively). 

Figure 2. Visualization of the network structure with 
participants who did not experience a potentially morally 
injurious event (n = 123) 
PTSD = posttraumatic stress disorder; PTSD-B = cluster 
B, intrusions; PTSD-C = cluster C, avoidance; 
PTSD-D = cluster D, negative alterations in cognitions 
and mood; PTSD-E = cluster E, alterations in arousal and 
reactivity; MI = moral injury; Func = MI-related functioning; 
Trust = MI trust-related violations; Shame = MI-related 
shame; Dep = depression. 

Finally, although the use of network analysis is 
novel and an improvement on other cross-sectional 
latent variable approaches, it has limitations. Te auth-
ors hypothesized that there would be few connections 
across constructs, supporting construct distinctiveness 
while acknowledging the co-occurrence of these diagno-
ses or syndromes. However, there is no empirical rule to 
determine how many connections would constitute few 
enough connections to support construct distinctive-
ness. In addition, the study was limited in extrapolat-
ing any causal relations from cross-sectional networks. 
Although nodes (i.e., variables) with high expected 
infuence, or BEI, may point to the most fruitful treat-
ment targets — because, theoretically, a decrease in a 
high expected infuence node would lead to decreases 
in other nodes — it is unclear whether high expected 
infuence nodes are the antecedents or consequences of 
other variables in the model. For example, NACM may 
be the result of MI-related shame, or MI-related shame 
may cause NACM. Results from this study suggest that 
targeting NACM could be a fruitful way to decrease MI 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s/

do
i/p

df
/1

0.
31

38
/jm

vf
h-

20
22

-0
04

0 
- 

M
on

da
y,

 A
pr

il 
24

, 2
02

3 
12

:4
9:

35
 P

M
 -

 I
P 

A
dd

re
ss

:7
3.

68
.1

2.
21

2 

https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2022-0040


Network analysis of moral injury among Veterans

61Journal of Military, Veteran and Family Health  
 9  ( 2 ) 2023 doi:10.3138/jmvfh-2022-0040 

Figure 3. One-step bridge expected infuence in the network structure with participants who 
experienced a potentially morally injurious event (n = 508) 
PTSD-B = cluster B, intrusion; PTSD-C = cluster C, avoidance; PTSD-D = cluster D, negative 
alterations in cognitions and mood; PTSD-E = cluster E, alterations in arousal and reactivity; Func = MI-
related functioning; Trust = MI trust-related violations; Shame = MI-related shame; Dep = depression. 

and depressive symptoms, but this hypothesis needs to 
be tested in longitudinal or clinical trial research. 

Notwithstanding these limitations, this study is the 
frst examination of a network model of PTSD, MI as 
an outcome, depressive symptoms, and MI-related func-
tional impairment. Results indicate that MI, PTSD, 
and depression are related through associations across 
symptoms, particularly the PTSD-D symptoms, but 
there are still distinct relationships within constructs. 
Furthermore, PMIE exposure may initiate a systematic 
cascade of mutually reinforcing symptoms that may 
promote comorbidity between these syndromes, with 

the PTSD-D symptom cluster, functioning, and to 
some extent depressive symptoms at the core. Questions 
remain regarding the relationships between specifc 
symptoms in this network model, the role of PMIEs 
versus Criterion A events, and the generalizability of 
this model to other samples. Yet, the results are consist-
ent with a study that found that NACM is the potential 
link among PTSD, MI, and depression.38 An examin-
ation at the symptom level may reveal that symptoms 
within the PTSD-D cluster, such as shame, blame, or 
both, link the syndromes and may be valuable targets 
for clinical intervention. 
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Figure 4. One-step bridge expected infuence in the network structure with participants who did not 
experience a potentially morally injurious event (n = 123) 
PTSD-B = cluster B, intrusion; PTSD-C = cluster C, avoidance; PTSD-D = cluster D, negative 
alterations in cognitions and mood; PTSD-E = cluster E, alterations in arousal and reactivity; 
Func = MI-related functioning; Trust = MI trust-related violations; Shame = MI-related shame; 
Dep = depression. 
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APPENDIX 

Figure A1. Edge weights difference test for the PMIE networ; black boxes represent signifcant differences between 
edge weights 
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Figure A2. Edge weights difference test for the non-PMIE network; black boxes represent signifcant differences between 
edge weights 

 h
ttp

s:
//j

m
vf

h.
ut

pj
ou

rn
al

s.
pr

es
s/

do
i/p

df
/1

0.
31

38
/jm

vf
h-

20
22

-0
04

0 
- 

M
on

da
y,

 A
pr

il 
24

, 2
02

3 
12

:4
9:

35
 P

M
 -

 I
P 

A
dd

re
ss

:7
3.

68
.1

2.
21

2 

https://jmvfh.utpjournals.press
https://doi.org/10.3138/jmvfh-2022-0040


Benfer et al.

Journal of Military, Veteran and Family Health  
doi:10.3138/jmvfh-2022-0040 2023   9  ( 2 )

68

Figure A3. Edge weight bootstrapped confdence intervals for the PMIE network; the red line represents the edge weight 
values while the gray area represents the bootstrapped 95% confdence interval; each horizontal line indicates one edge of 
the network, ordered from highest to lowest edge weight 
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Figure A4. Edge weight bootstrapped confdence intervals for the non-PMIE network; the red line represents the edge 
weight values while the gray area represents the bootstrapped 95% confdence interval; each horizontal line indicates one 
edge of the network, ordered from highest to lowest edge weight 
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Figure A5. Subsetting bootstrap for the PMIE network; the red line represents the average correlation between the 
centrality index of the original network and that of networks estimated on increasingly smaller samples 
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Figure A6. Subsetting bootstrap for the non-PMIE network; the red line represents the average correlation between the 
centrality index of the original network and that of networks estimated on increasingly smaller samples 
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