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Champaign, Champaign, lllinois, USA Moral injury (i.e., perpetrating, witnessing, failing to prevent, or being a victim of
Correspondence acts that transgress one's moral beliefs, values, or ethics) has largely been studied in
Rachel A. Hoopsick. military-connected populations and is associated with a range of adverse psycho-
Email: hoopsick@ilinois.edu logical sequelae. Emerging literature suggests that healthcare workers also expe-
rience moral injury, particularly in the context of the ongoing COVID-19 pandemic.
However, it is not known if moral injury contributes to substance use among
healthcare workers or whether these effects might differ by gender, race/ethnicity,
or occupational level. In March 2022, we collected self-reported pilot data from a
diverse sample of US healthcare workers (N = 200) We examined the cross-
sectional relationships between moral injury and several measures of substance
use (i.e., current non-medical use of prescription drugs [NMUPD], current cannabis
use, current use of other illicit drugs, and hazardous drinking) using separate logistic
regression models. Next, we used separate interaction models to examine if any of
these relations differed by gender, race/ethnicity, or occupational level. In main
effects models, healthcare workers reporting greater moral injury had greater odds
of current NMUPD (adjusted odds ratio (aOR) = 1.07; p < 0.001), current use of
other illicit drugs (aOR = 1.09; p < 0.01), and hazardous drinking (aOR = 1.07;
p < 0.01). These relations did not differ by race/ethnicity or occupational level
(bs > 0.05); however, men were more likely to report current NMUPD and haz-
ardous drinking (ps < 0.05) in the presence of high moral injury than women
healthcare workers. Our findings suggest that healthcare workers experience sub-
stantial distress related to morally injurious events, which may affect their likeli-
hood of NMUPD, cannabis use, use of other illicit drugs, and hazardous drinking, and
that men in healthcare may be particularly at risk. Healthcare organizations should
address systemic issues driving moral injury (e.g., resource shortages, lack of psy-

chosocial support) to prevent substance-related harms among healthcare workers.
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1 | INTRODUCTION

Moral injury has historically been associated with and studied in
military-connected populations (i.e., veterans, current military service
members) and is defined as the long-lasting harm to an individual
resulting from a potentially morally injurious event (PMIE) (Litz
et al, 2009). Potentially morally injurious events are instances of
“perpetrating, failing to prevent, or bearing witness to acts that
transgress deeply held moral beliefs and expectations (Litz
et al,, 2009).” Noting that shame and anxiety of pending judgement are
typically associated with moral injury, Litz et al. (2009) detail three
characteristics of a PMIE: (1) that it be global (i.e., not tied to any
specific context(s)), (2) internal, similar to a character attribute as
opposed to circumstantial, and (3) stable or ongoing. However, recent
events—particularly the COVID-19 pandemic—have further high-
lighted that PMIEs exist in various spheres and occupations, and a
detailed examination of moral injury in civilian populations is war-
ranted (Fani et al., 2021; Koenig & Al Zaben, 2021; Lathan et al., 2022).

For example, Fani et al. (2021) examined how moral injury is
related to and distinct from trauma and posttraumatic stress symp-
tomatology among a sample of civilians and demonstrated that
although moral injury is associated with trauma exposure and post-
traumatic stress, it is a distinct construct that is similarly associated
with externalising sequelae, including suicide attempts (Fani
et al, 2021). More research is needed to assess the role of moral
injury in other externalising behaviours, including substance use.
Additionally, a recent study investigating the relationship between
moral injury and autonomic system dysregulation among a diverse
sample of civilians suggests that PMIEs may independently
contribute to stress-related problems with autonomic regulation
including heart rate variability (Lathan et al, 2022). Moreover,
additional studies (Hall et al., 2022; Nieuwsma et al., 2022) describe
the similarities between military and healthcare contexts, specifically
noting the high-stress circumstances and clear exposure to moral
injury. Taken together, these studies suggest that PMIEs may have
significant effects on the health and well-being of non-military pop-
ulations through a number of pathways. While moral injury and post-
traumatic stress disorder (PTSD) do share some overlapping causes
and symptoms, they are best understood as distinct concepts. Litz
et al. (2022) have highlighted the importance of recognising and
distinguishing between the mechanisms acting behind each concept,
particularly as moral injury relates to concepts of the self, while PTSD
is linked to a traumatic event. For instance, many events that cause
PTSD are life-threatening or sexually violent; however, PMIEs may
appear in many forms, not only those instances that share these two
characteristics (Litz et al., 2022).

Research has illustrated similarities between military populations
and healthcare workers, particularly as it relates to issues of mental
health and seeking care (Gardiner & Gardiner, 2020). While the
connections between clinically observable outcomes (e.g., mental
health sequelae) and moral injury have been well documented in
military-contexts (Hall et al., 2022), burgeoning research suggests
that moral injury is relevant to healthcare worker populations as well

(Nieuwsma et al., 2022). Moreover, Hines et al. (2021) describe how
moral injury severity reported by healthcare workers during the
COVID-19 pandemic is comparable to that of military-service
members after deployment.

Healthcare workers' experiences in the workplace may have
deleterious effects on their well-being, including the use of substances.
For example, a study examining healthcare workers' alcohol use be-
haviours after the 2003 severe acute respiratory syndrome outbreak
in China demonstrated that rates of problematic alcohol use among
healthcare workers, while typically at similar rates to the general
population, increased in the years immediately following the outbreak
(Wu et al., 2008). This study suggests substance use may be driven by
PMIEs, such as prolonged periods of heightened stress, exposure to
infectious diseases, and increased interaction with death and despair
(Wu et al., 2008). The effects of these types of exposures might also
have prolonged effects on healthcare workers' substance use behav-
iours. For example, a study of first responders suggests that collectively
traumatic events (those events that are shared by a community) may
contribute to an increase in alcohol consumption that is sustained for
long periods of time (Homish et al., 2012).

There is substantial evidence that work-related stressors affect
the mental health and coping mechanisms of healthcare workers (e.g.,
Medisauskaite & Kamau, 2019; Miller, 2021; Sriharan et al., 2021;
Widjaja et al., 2020; Williamson et al., 2018). For example, a study of
health effects caused by occupational distress among doctors in the
United Kingdom showed high rates of health-related issues, such as
substance use and other ill-health complications, were associated
with occupational distress (Medisauskaite & Kamau, 2019). While
occupational distress in general can lead to heightened ill-health
outcomes, it has not been well documented what effect the in-
crease of distress-inducing PMIEs caused by the COVID-19
pandemic has had on substance use and mental health challenges
faced by healthcare workers.

Itis clear, however, that COVID-19 has increased workplace stress
among healthcare workers (Orru et al., 2021; Sorokin et al., 2020;
Spoorthy et al., 2020). Although stress, psychological well-being, and
substance use have been well-studied in physicians (e.g., Abdulah &
Musa, 2020; Huggard & Unit, 2013; Medisauskaite & Kamau, 2019;
Myran et al., 2022; The Lancet, 2019; West et al., 2018; Yates, 2020),
little attention has been paid to other types of healthcare workers,
particularly those in lower-wage occupations (e.g., dietary aides, cus-
todians, nursing aides, etc.). The pandemic has heightened many pre-
existing and distressing elements of working in the healthcare field—
including experiencing PMIEs—such as severe human suffering and
death, staffing and resource shortages, among others. Not only has
distress increased among healthcare workers, but emerging research
suggests that healthcare workers have experienced increased moral
injury in the context of the COVID-19 pandemic, and it is associated
with various internalising and externalising sequelae, such as some
mental health symptomatology (Hegarty et al., 2022; Hines et al., 2021,
Plouffe et al., 2021; Spilg et al., 2022).

Importantly, there appear to be gender-based differences in the

experiences and understandings of moral injury (Maguen
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et al, 2020). In a national sample of veterans (serving post-9/11),
Maguen and colleagues ran gender-stratified analyses to determine if
there are gender-based differences in the prevalence of exposure to
PMIEs based on the accepted aforementioned definition of moral
injury. Results suggest that there are significant differences in moral
injury based on gender: women more frequently reported PMIEs
they witnessed or instances when they were betrayed by other
servicemembers or leaders, whereas men and women were equally
likely to report moral injury relating to perpetrating a morally inju-
rious act. Additionally, they found gender-based differences relating
to experiencing PMIEs and the associated outcomes: witnessing and
betrayal seemed to drive impairment or other potentially self-
harming outcomes in women, whereas men had significant distress
associated with all three types of PMIEs. Less is known about the
gender-specific effects of moral injury in non-military populations.

Moreover, there is a dearth of research regarding the potential
mitigating or exacerbating effects of other sociodemographic factors
on moral injury, such as race/ethnicity and occupational level (e.g.,
high wage, high autonomy positions vs. other positions). Data from
the National Health and Resilience in Veterans Study, a nationally
representative population-based study, suggests that white, higher
income, and college-educated veterans experience lower levels of
moral injury (Wisco et al., 2017), suggesting that structural racism
and classism, which are entangled and prevalent in the workplace
(Bailey et al.,, 2017; Byrd et al., 2018), may exacerbate the effects
PMIEs on adverse health outcomes. However, the authors of this
study note that there is a lack of research in this area. The role that
these characteristics might play in the relation between moral injury
and substance use in non-military populations is largely unknown.
However, elucidating these possible relations might inform more
effective prevention and intervention efforts that protect the health
and well-being of healthcare workers.

1.1 | Current study

Despite the clear need for evaluating the effects of PMIEs in non-
military populations, there have been few studies examining moral
injury in healthcare workers, and even less is known about the po-
tential effect of moral injury on substance use among this group.
Further, much less is known about how demographic factors (i.e.,
race/ethnicity, gender, occupational level) might modify the relation
between moral injury and its adverse sequelae. Thus, in this pilot
study, we surveyed a diverse group of healthcare workers to assess
the relations between exposure to PMIEs and several substance-
related outcomes (i.e, non-medical use of prescription drugs
[NMUPD], cannabis use, illicit drug use, and hazardous drinking). We
hypothesised that greater moral injury would be associated with a
higher likelihood of substance use. Additionally, we exploratorily
examined the potential moderating effects of several demographic
characteristics (e.g., gender, occupation level) in an effort to discover
any interplay, or lack thereof, between these individual characteris-

tics, moral injury, and subsequent outcomes.

2 | METHODS
2.1 | Participants and procedure

We conducted a pilot study in March of 2022 and recruited a diverse
sample of US healthcare workers (N = 200) using targeted social media
recruitment methods. Our pilot study was advertised as the “Health-
care Worker Stress Study,” and participants were informed that, if
eligible, they would be asked questions about their “work and life ex-
periences.” Participants needed to be at least 18 years old and
currently working for wages in the US within at least one of the
following healthcare settings: hospital, ambulatory or outpatient clinic,
nursing or residential facility, social assistance programme, and/or
home healthcare. Additionally, participants also needed to be able to
read and understand the English language and indicate their ability and
willingness to participate in the current study. We recruited a total of
284 healthcare workers who were eligible for inclusion. Of these 284
healthcare workers, 200 (70.4%) agreed to participate and completed
the survey. We conducted sensitivity analyses and did not find any
statistically significant differences in age, gender identity, or work
setting between participants who were eligible and participated and
participants who were eligible but chose not to participate. All eligible
participants who agreed to participate provided informed consent and
completed a single online survey, which took approximately 1 hour to
complete. Upon completion of the survey, participants were compen-
sated in the form of an electronic $50 gift card. The study protocol was
approved by the Institutional Review Board of the University of lllinois
Urbana-Champaign.

The pilot study sample worked in a variety of healthcare settings,
including ambulatory/outpatient clinics, home healthcare, hospitals,
social assistance programs, and nursing/residential facilities. These
healthcare workers were employed in a broad range of occupations,
including healthcare support roles (e.g., nursing assistants, dietary
aides, administrative support staff), licenced practical nurses, regis-
tered nurses, psychologists, case managers, social workers, physical
therapists, mid-level providers (e.g., nurse practitioners, physician
assistants), both resident and attending physicians, pharmacists,
dentists, as well as healthcare administrators. Overall, the sample
represented 28 different US states plus Washington, DC. This sample
of healthcare workers ranged in age from 19 to 58 years, included
men (n = 65), women (n = 133), and non-binary/genderqueer people
(n = 2), and the sample was racially and ethnically diverse. Additional

details regarding the study sample are shown in Table 1.

2.2 | Measures

2.2.1 | Moral injury

To assess moral injury, we used a modified version of the Moral
Injury Events Scale (Nash et al., 2013). Consistent with other work

(Hines et al., 2021), the measure's instructions and item-specific
language were modified to reflect healthcare workers (e.g., “...your
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TABLE 1 Sample characteristics
(N = 200 healthcare workers).

% (n) or mean (+SD)
Age, years 30.8 (£7.3)

Gender identity -

Man 32.5% (65)
Woman 66.5% (133)
Non-binary/genderqueer 1.0% (2)

Race/Ethnicity --

Non-Hispanic white 54.5% (109)
Non-Hispanic Black 17.5% (35)
Non-Hispanic Asian 14.0% (28)
Non-Hispanic Native American Indian or Alaska Native 1.0% (2)
Hispanic or Latinx 10.0% (20)
Other 3.0% (6)
Education ==
High school diploma or equivalent (GED) 3.0% (6)
Some college (no degree) 5.0% (10)
Associate's/Other technical 2-year degree 14.0% (28)
Bachelor's/Other 4-year degree 35.5% (71)
Graduate or professional degree 42.5% (85)

Family income -

Less than $10,000 0.5% (1)
$10,000-$19,999 3.5% (7)
$20,000-$29,999 2.5% (5)
$30,000-$39,999 4.5% (9)
$40,000-$49,999 10.0% (20)
$50,000-$74,999 19.5% (39)
$75,000-$99,999 20.0% (40)
$100,000-$149,999 24.0% (48)
$150,000 or more 15.5% (31)
Years in job -
Less than 1 year 14.5% (29)
1-5 years 61.0% (122)
6-10 years 17.5% (35)
11-20 years 6.0% (12)
More than 20 years 1.0% (2)

Hospital setting --
No 46.0% (92)
Yes 54.0% (108)
Occupational level --
Prescriber/Administrator 24.5% (49)
Other healthcare worker 75.5% (151)

Abbreviation: SD, standard deviation.
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experiences as a healthcare worker” and “| feel betrayed by others
outside the healthcare industry”), as the original measure was devel-
oped for use in military populations. The Moral Injury Events Scale
contains 9 items assessing perceived transgressions of self/others
and perceived betrayals by others on a 6-point Likert scale with total
scores ranging from 9 to 54. For ease of interpretation, we reverse
coded each item (6: strongly agree, 5: agree, 4: somewhat agree, 3:
somewhat disagree, 2: disagree, 1: strongly disagree) such that indi-
vidual item and total scores are indicative of greater moral injury
(Supplemental Table S1). This measure showed good internal con-

sistency in our sample (a = 0.93).

2.2.2 | Drug use

We assessed healthcare workers' drug use, including NMUPD,
cannabis use, and illicit drug use (excluding cannabis) in the past
3 months with the National Institute on Drug Abuse Modified Alcohol,
Smoking, and Substance Involvement Screening Test (ASSIST), which
has been shown to be valid and reliable across a diverse range of set-
tings and cultures (WHO ASSIST Working Group, 2002). Non-medical
use of prescription drugs was defined as using prescription stimulants,
sedatives, opioids, or other prescriptions “on your own, that is either
without a doctor's prescription, in greater amounts, more often, or
longer than prescribed, or for a reason other than a doctor said you
should use them.” NMUPD was assessed with the following question:
“In the past 3 months, how often have you used [substance]?” Any use in
the past 3 months was considered a positive screen for current
NMUPD and was dichotomised (no/yes). Given that cannabis has been
decriminalised in many US states, we examined cannabis use sepa-
rately from other illicit drug use, including cocaine or crack, stimulants,
inhalants, sedatives, hallucinogens, and street opioids. Current
cannabis use and illicit drug use were assessed with the following
question: “In the past 3 months, how often have you used [substance]?”
Any use of the substance in the past 3 months was considered a pos-
itive screen for current use. We dichotomised current cannabis use and

current illicit drug use (no/yes).

2.2.3 | Hazardous drinking

To assess whether healthcare workers' engaged in hazardous drink-
ing, we used the Alcohol Use Disorders |dentification Test (AUDIT), a
10-item measure of the frequency of alcohol use and alcohol-related
consequences (Babor & Del Boca, 1992; Saunders et al, 1993).
Example items include “How often during the last year have you
found that you were not able to stop drinking once you had started?”
and “How often during the last year have you been unable to
remember what happened the night before because you had been
drinking?” Items on the AUDIT are scored 0-4 on a Likert scale with
responses ranging from “Never” to “Daily or Almost Daily,” and
summary scores range from 0-40, with higher scores indicating

greater alcohol problems. Scores greater than 8 are indicative of

hazardous drinking (Babor & Del Boca, 1992; Saunders et al., 1993).
The AUDIT had good internal consistency in our sample (a = 0.86). A
cut point of 8 was used to dichotomise AUDIT score into hazardous
drinking (no/yes).

224 | Gender

All participants self-reported their gender identity. Response options
included (1) man, (2) woman, and (3) non-binary, genderqueer, or
other gender. Given the small number of gender minority participants
(n = 2), these participants were excluded from models in which
gender was a focal correlate (i.e., interaction models by gender). We

did not exclude these participants from other models.

2.2.5 | Race/ethnicity

Healthcare workers separately reported their race and ethnicity. We
then created a composite race/ethnicity variable with the following
categories: non-Hispanic white, non-Hispanic Black, non-Hispanic
Asian, non-Hispanic Native American Indian or Alaska Native, His-
panic or Latinx, and Other.

2.2.6 | Occupational level

We asked participants to report their type of occupation in the
healthcare sector. To capture the potential differences between the
high-earning high-autonomy positions from other roles, we first
grouped together healthcare administrators and prescribers (e.g.,
physicians, nurse practitioners, physician assistants) and then
grouped other healthcare professionals together (e.g., registered
nurses, nursing assistants, dietary aides, administrative support staff),
resulting in a dichotomous occupational level variable (healthcare
administrator/prescriber vs. other healthcare worker), consistent
with prior work (Hoopsick et al., 2023).

2.2.7 | Covariates

There are several factors that might confound the association be-
tween moral injury and substance use among healthcare workers.
Given the prevalence of different substance use among different
demographic groups (SAMHSA, 2020) and differing levels of work-
related stress and psychological sequelae among healthcare
workers among different healthcare worker subpopulations (Pappa
et al.,, 2020; Shah et al., 2021), we included age (years), years worked
in current job (less than 1 year, 1-5 years, 6-10 years, 11-20 years,
more than 20 years), education level (high school diploma/GED, some
college, associate's or other technical 2-year degree programme,
bachelor's degree or other 4-year programme, and graduate or
professional programme), annual family income (less than $10,000;
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$10,000-$19,999; $20,000-$29,999; $30,000-$39,999; $40,000-
$49,999; $50,000-$74,999; $75,000-$99,999; $100,000-$149,999,
and $150,000 or more), and work setting (hospital vs. other) in our
adjusted models.

2.2.8 | Analytic plan

First, we used descriptive statistics to characterise our sample. Next,
we examined the main effects of moral injury on several measures of
current drug use (i.e., NMUPD, cannabis use, illicit drug use) using
separate logistic regression models. Odds ratios (ORs) and 95%
confidence intervals (Cls) are reported. We then added age, years
worked in current job, education level, annual family income, and
work setting (hospital vs. other) as covariates to each regression
model and report adjusted odds ratios (aORs) and 95% Cls. We then
added separate interaction terms to each fully adjusted model rep-
resenting the cross-products of moral injury with gender, race/
ethnicity, and occupational level (healthcare administrator/prescriber
vs. other healthcare worker) to examine for differences in the re-
lations between moral injury and each substance use outcome on the
basis of these three characteristics. Finally, to better understand
statistically significant interactions, we examined predictive margins
and plotted the predicted probability of the substance use outcome
by moral injury and the third factor.

3 | RESULTS
3.1 | Descriptive results

Substance use was prevalent among this sample of healthcare workers.
More than 1 in 5 participants (21.0%) reported current NMUPD.
Among the healthcare workers who endorsed NMUPD (n =42), 78.6%
reported non-medical use of prescription sedatives and sleeping
medications (e.g., Valium, Serepax, Ativan, Xanax), 26.2% reported
non-medical use of prescription stimulants (e.g., Ritalin, Concerta,

45
40

35

\ I I

5 I

Mean Moral Injury Events Scale Score

20
32.17 32.17
5 27.57
10
5
0
NMUPD Cannabis Use lllicit Drug Use

=No =Yes

Hazardous Drinking

Dexedrine, Adderall), and 7.1% reported non-medical use of other
psychotropic medications (e.g., Zoloft, Trazodone, Lamictal, Seroquel).
Additionally, 29.0% of the sample reported current use of cannabis and
7.0% reported currently using illicit drugs (excluding cannabis).
Moreover, the mean (% standard deviation [SD]) AUDIT score was 4.7
(£5.7) and 17.0% of the sample had an AUDIT score greater than 8,
indicative of hazardous drinking (Babor & Del Boca, 1992; Saunders
et al., 1993). The mean (£SD) Moral Injury Events Scale score was 23.8
(£12.1). Mean moral injury scores were significantly higher among
those reporting NMUPD (p < 0.001; Figure 1), cannabis use (p < 0.01),
illicit drug use (p < 0.001), and hazardous drinking (p < 0.001).

3.2 | Main effects of moral injury on substance use

Greater moral injury was associated with higher odds of current
NMUPD (OR = 1.08, 95% Cl: 1.04, 1.11; Table 2), cannabis use
(OR=1.04,95%Cl: 1.01, 1.06),illicit drug use (OR = 1.09, 95% Cl: 1.04,
1.14), and hazardous drinking (OR = 1.08, 95% Cl: 1.04, 1.11). After
controlling for age, years in job, education level, family income, and
hospital work setting (yes/no), higher moral injury scores remained
significantly associated with greater odds of current NMUPD
(aOR = 1.07, 95% Cl: 1.04, 1.11; Table 2), illicit drug use (aOR = 1.09,
95% Cl: 1.01, 1.17), and hazardous drinking (aOR = 1.07, 95% Cl: 1.03,
1.11), but not cannabis use (aOR = 1.02, 95% Cl: 0.99, 1.06).

3.3 | Interaction effects of moral injury and
sociodemographic factors on substance use

There was a statistically significant interaction between moral injury
and gender on NMUPD (aOR = 1.05, 95% Cl: 1.01, 1.09), such that
there was a stronger positive relation between moral injury and odds
of NMUPD among men than among women (Figure 2). Similarly,
there was a significant interaction between moral injury and gender
on hazardous drinking (aOR = 1.04, 95% Cl: 1.01, 1.09), with
increasing moral injury score being strongly associated with

35.57

FIGURE 1 Mean Moral Injury Events Scale
score by substance use status.
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TABLE 2 Main effects of moral injury on substance use.

Non-medical use of prescription
drugs Cannabis use

Ilicit drug use Hazardous drinking

OR (95% Cl) aOR (95% Cl)  OR (95% Cl)

Moral 1.08*** (1.04, 1.07*** (1.04, 1.04** (1.01,

aOR (95% CI) OR (95% CI)

1.02 (0.99,
injury 1.11) 1.11) 1.06) 1.06)

aOR (95% CI) OR (95% Cl) aOR (95% Cl)

1.09** (1.04, 1.09** (1.01, 1.08*** (1.04, 1.07** (1.03,
1.14) 1.17) 1.11) 1.11)

Note: Adjusted models control for age, years in job, education level, family income, hospital work setting (yes/no).

Abbreviations: aOR, adjusted odds ratio; Cl, confidence interval; OR, odds ratio.

*p < 0.05; **p < 0.01; ***p < 0.01.
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FIGURE 2 Predicted probability of non-medical use of
prescription drugs (NMUPD) by Moral Injury Events Scale score
and gender.

hazardous drinking among men and more modestly among women
(Figure 3). However, there were no statistically significant in-
teractions between moral injury and gender on cannabis use or illicit
drug use (ps > 0.05). There were no interactions between moral
injury and race/ethnicity or moral injury and occupational level on
any of the substance use outcomes (ps > 0.05).

4 | DISCUSSION

Results of the current study suggest that healthcare workers across a
wide range of occupations experience moral injury and that greater
moral injury among these healthcare workers is associated with
higher odds of NMUPD, illicit drug use, and hazardous drinking.
While much work surrounding moral injury in the past has focused on
military populations, our results join the chorus of research that
suggests that PMIEs are prevalent among healthcare workers and
may have deleterious effects on their health and well-being. Taken
together with findings from other non-military samples (Hegarty
et al., 2022; Hines et al., 2021; Plouffe et al., 2021; Spilg et al., 2022),
our findings suggest that PMIEs need not arise in wartime, but
instead appear to be related to a transgression of one's personal
sense of right/wrong, regardless of setting. Moreover, Litz

Hazardous Drinking
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1 1 1 1
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FIGURE 3 Predicted probability of cannabis use by Moral
Injury Events Scale score and gender.

et al. (2009) note that “chronic collateral manifestations of moral
injury may include: self-harming behaviours, such as poor self-care,
alcohol and drug abuse, severe recklessness, and parasuicidal behav-
iours.” It is possible that the healthcare workers in the current study
engaged in the use of substances to cope with moral injury experi-
enced in the workplace. A growing body of research (Hegarty
et al.,, 2022; Hines et al., 2021; Plouffe et al., 2021; Spilg et al., 2022)
suggests that there are relationships between moral injury and
various internalising sequelae, such as certain mental health symp-
tomatology. To our knowledge, this is the first study to explore
externalising sequelae (i.e., substance use behaviours) of moral injury
among healthcare workers, focusing on the potential self-coping
behaviours associated with moral injury. Indeed, in their systematic
review, Hall, et al. (2022), noted studies detailing externalising
sequelae exist mainly within military populations. However, our study
of healthcare workers shows similar results to those described in
Hall's review. While there is notable variability, positive associations
between moral injury concepts and greater alcohol use persisted in
all of the germane studies (Hall, et al., included), and our results
similarly show significant relations between moral injury and greater
hazardous alcohol use. Additionally, we found associations between
moral injury and sedative use, matching results by Feingold,
et al. (2019).
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Importantly, our results suggest that there are differential ef-
fects of moral injury on some substance use outcomes based on
gender. Specifically, we found that men working in healthcare set-
tings are more likely to report current NMUPD and hazardous
drinking as moral injury increases, but this effect was not present or
was diminished among women. These findings are in line with pre-
vious studies of gender differences in experiences of moral injury in
military-connected populations (Maguen et al., 2020). As additional
research has shown, women are more likely to engage in internalising
behaviours than men (Maguen et al., 2010, 2020; Rosenfield, 1999,
2000). Our results underscore the need for further study into the
differences in experiences of PMIEs and related ill-health outcomes,
which would be beneficial to creating and sustaining supports for
healthcare workers. We did not observe any statistically significant
interactions between moral injury and occupational level on sub-
stance use, suggesting that greater moral injury may increase the
likelihood of substance use among healthcare workers, regardless of
race/ethnicity and occupational level. While limited research sug-
gests that there may be differences in the severity of experienced
PMIEs according to race/ethnicity and other sociodemographic fac-
tors, there are no other studies examining these differential effects
on substance use. While we found no statistically significant in-
teractions between moral injury and race/ethnicity or occupational
level, more research is needed on this subject.

Our results, detailed above, show the ability of moral injury
theory to be useful in determining various mental health sequelae
outside of military-connected populations. Our data shows that
PMIEs indeed also impact healthcare workers, which may lead to
adverse health outcomes, including substance use and hazardous
drinking. Our work also confirms much in existing moral injury the-
ory, extends the theory into non-military connected populations, and
suggests that an expanded understanding of moral injury theory may
help with the creation of supports to help alleviate externalising
sequelae among healthcare workers. With a deepened and expanded
understanding of moral injury in civilian populations, research can be
conducted to help define the boundaries of moral injury, its pre-

cursors, and its related sequelae.

41 | Limitations

As with all research, there are limitations associated with our study.
First, the use of cross-sectional data makes it difficult to draw causal
relationships between factors. It is possible that other factors may
explain the relationships observed here. Additionally, the use of self-
reported information may lead to self-report bias. However, we used
validated measures of substance use and confidential computer-
assisted interviewing, which has been shown to produce accurate
estimates of substance use and other sensitive topics (Gerbert
et al., 1999; Kumar et al, 2016; McNeely et al, 2016; Spear
et al., 2016; Waruru et al., 2005) and is often preferred by research
participants over face-to-face interview methods (Perlis et al., 2004;
Waruru et al., 2005). Our pilot data also rely on a convenience

sample of healthcare workers who saw our ad requesting participa-
tion in a study relating to stress in healthcare workers. While this
could have led to adverse selection issues and limited the general-
isability of our findings to healthcare workers more broadly, our
sample was quite diverse, even across geography. Approximately
60% of the sample were women; however, this is in line with current
healthcare worker populations, where women are in the majority (U.
S. Census Bureau, 2021), which is important in the context of our
findings regarding the potential moderating effect of gender. Lastly,
we used a modified moral injury scale that was previously only vali-
dated in military populations, but studies among other healthcare
workers lend confidence to the use of this adapted measure.

4.2 | Conclusions and future directions

Results from the current study suggest that many healthcare workers
experience moral injury and that greater moral injury is associated
with higher odds of the use of a range of substances, particularly
among men. Because much is yet to be learnt about the relationship
between moral injury and substance use, studies with larger sample
sizes and those examining the longitudinal effects of moral injury on
substance use are warranted. Moreover, qualitative studies that
might be able to elucidate the underlying drivers and mechanisms of

moral injury in healthcare settings are also needed.

CONFLICT OF INTEREST STATEMENT
On behalf of all authors, the corresponding author states that there is
no conflict of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study will be made available

upon request from the senior author, RAH.

ORCID
Benjamin M. Campbell
Rachel A. Hoopsick

https://orcid.org/0000-0001-6427-2222
https://orcid.org/0000-0001-5992-9007

REFERENCES

Abdulah, D. M., & Musa, D. H. (2020). Insomnia and stress of physicians
during COVID-19 outbreak. Sleep Medicine X, 2, 100017. https://doi.
org/10.1016/j.sleepx.2020.100017

Babor, T. F., & Del Boca, F. K. (1992). Just the facts: Enhancing mea-
surement of alcohol consumption using self-report methods. In R. Z.
Litten & J. P. Allen (Eds.), Measuring alcohol consumption: Psychosocial
and biochemical methods (pp. 3-20). Humana Press.

Bailey, Z. D., Krieger, N., Agénor, M., Graves, J., Linos, N., & Bassett, M. T.
(2017). Structural racism and health inequities in the USA: Evidence
and interventions. The Lancet, 389(10077), 1453-1463. https://doi.
org/10.1016/50140-6736(17)30569-x

Byrd, M. Y., Martinez, J., & Scott, C. L. (2018). Social class and diversity in
the workforce. In Diversity in the workforce (pp. 153-169). Routledge.

Fani, N., Currier, J. M., Turner, M. D., Guelfo, A., Kloess, M., Jain, J.,
Mekawi, Y., Kuzyk, E., Hinrichs, R., Bradley, B., Powers, A., Stevens,
J. S., & Michopoulos, V. (2021). Moral injury in civilians: Associations
with trauma exposure, PTSD, and suicide behavior. European Journal

ASULOIT SUOWIWO)) dA1eaI) d]qesijdde oy £q pauIdA0S a1k So[onIE Y ‘asn JO sa|n1 10} A1eIqi uluQ A3[IA| UO (SUONIPUOI-PUB-SWLIL)/W0d K31M AIRIqI[our[uo//:sdny) suonipuoy) pue suua I, 3yl 39S [€207/01/£0] uo Lreiqi surjuQ A9[ip ‘(-ouf BANQeT) 2qnopeay Aq [ €€ 1ws/z00 1 0] /10p/wod La[im Kreiqrjautjuoy/:sdiy wol papeojumo(] ‘0 ‘8667ES 1



CAMPBELL ET AL

WILEY_L_?°

of Psychotraumatology, 12(1), 1965464. https://doi.org/10.1080/
20008198.2021.1965464

Feingold, D., Zerach, G., & Levi-Belz, Y. (2019). The association between
moral injury and substance use among Israeli combat veterans: The
mediating role of distress and perceived social support. International
Journal of Mental Health and Addiction, 17(2), 217-233. https://doi.
org/10.1007/s11469-018-0012-8

Gardiner, F., & Gardiner, E. (2020). Similarities between military and medical
service: Stigma of seeking mental health assistance. BMJ Mil Health,
166(3), 181-182. https://doi.org/10.1136/jramc-2018-000975

Gerbert, B., Bronstone, A., Pantilat, S., McPhee, S., Allerton, M., & Moe, J.
(1999). When asked, patients tell: Disclosure of sensitive health-risk
behaviors. Medical Care, 37(1), 104-111. https://doi.org/10.1097/
00005650-199901000-00014

Group, W. A. W. (2002). The alcohol, smoking and substance involvement
screening test (ASSIST): Development, reliability and feasibility.
Addiction, 97(9), 1183-1194. https://doi.org/10.1046/j.1360-0443.
2002.00185.x

Hall, N. A, Everson, A. T., Billingsley, M. R., & Miller, M. B. (2022). Moral
injury, mental health and behavioural health outcomes: A systematic
review of the literature. Clinical Psychology & Psychotherapy, 29(1),
92-110. https://doi.org/10.1002/cpp.2607

Hegarty, S., Lamb, D., Stevelink, S. A,, Bhundia, R., Raine, R., Doherty, M. J.,
Scott, H. R., Marie Rafferty, A., Williamson, V., Dorrington, S., Hotopf,
M., Razavi, R.,, Greenberg, N., & Wessely, S. (2022). ‘It hurts your
heart’: Frontline healthcare worker experiences of moral injury
during the COVID-19 pandemic. European Journal of Psycho-
traumatology, 13(2), 2128028. https://doi.org/10.1080/20008066.
2022.2128028

Hines, S. E., Chin, K. H., Glick, D. R., & Wickwire, E. M. (2021). Trends in
moral injury, distress, and resilience factors among healthcare
workers at the beginning of the COVID-19 pandemic. International
Journal of Environmental Research and Public Health, 18(2), 488.
https://doi.org/10.3390/ijerph18020488

Homish, G. G,, Frazer, B. S., & Carey, M. G. (2012). The influence of in-
direct collective trauma on first responders' alcohol use. International
Journal of Emergency Mental Health, 14(1), 21-28. http://europepmc.
org/abstract/MED/23156959

Hoopsick, R. A, Las, S., & Sun, R. (2023). Differential effects of healthcare
worker burnout on psychotropic medication use and misuse by
occupational level. Social Psychiatry and Psychiatric Epidemiology.
https://doi.org/10.1007/s00127-023-02496-y

Huggard, P., & Unit, G. (2013). A systematic review of the measurement of
compassion fatigue, vicarious trauma, and secondary traumatic
stress in physicians. Australasian Journal of Disaster and Trauma
Studies, 1, 2011-2013.

Koenig, H. G., & Al Zaben, F. (2021). Moral injury: An increasingly
recognized and widespread syndrome. Journal of Religion and Health,
60(5), 2989-3011. https://doi.org/10.1007/s10943-021-01328-0

Kumar, P. C., Cleland, C. M., Gourevitch, M. N., Rotrosen, J., Strauss, S.,
Russell, L., & McNeely, J. (2016). Accuracy of the audio computer
assisted self interview version of the alcohol, smoking and substance
involvement screening test (ACASI ASSIST) for identifying unhealthy
substance use and substance use disorders in primary care patients.
Drug and Alcohol Dependence, 165, 38-44. https://doi.org/10.1016/j.
drugalcdep.2016.05.030

Lathan, E. C., Powers, A., Kottakis, A., Guelfo, A, Siegle, G. J., Turner, J. A,,
Turner, M. D,, Yakkanti, V., Jain, J., Mekawi, Y., Teer, A. P., Currier,
J. M., & Fani, N. (2022). Civilian moral injury: Associations with
trauma type and high-frequency heart rate variability in two
trauma-exposed community-based samples. Psychological Medicine,
53(11), 1-10. https://doi.org/10.1017/s003329172200215x

Litz, B. T., Plouffe, R. A., Nazarov, A., Murphy, D., Phelps, A., Coady, A,
Houle, S. A, Dell, L., Frankfurt, S., Zerach, G., & Levi-Belz, Y. (2022).
Defining and assessing the syndrome of moral injury: Initial findings

of the moral injury outcome scale consortium. Frontiers in Psychiatry,
13. https://doi.org/10.3389/fpsyt.2022.923928

Litz, B. T., Stein, N., Delaney, E., Lebowitz, L., Nash, W. P., Silva, C.,, &
Maguen, S. (2009). Moral injury and moral repair in war veterans: A
preliminary model and intervention strategy. Clinical Psychology Re-
view, 29(8), 695-706. https://doi.org/10.1016/j.cpr.2009.07.003

Maguen, S., Griffin, B. J., Copeland, L. A,, Perkins, D. F., Finley, E. P., & Vogt,
D. (2020). Gender differences in prevalence and outcomes of
exposure to potentially morally injurious events among post-9/11
veterans. Journal of Psychiatric Research, 130, 97-103. https://doi.
org/10.1016/j.jpsychires.2020.06.020

Maguen, S., Ren, L., Bosch, J. O, Marmar, C. R, & Seal, K. H. (2010).
Gender differences in mental health diagnoses among Iraq and
Afghanistan veterans enrolled in veterans affairs health care.
American Journal of Public Health, 100(12), 2450-2456. https://doi.
org/10.2105/ajph.2009.166 165

McNeely, J., Strauss, S. M., Rotrosen, J., Ramautar, A., & Gourevitch, M. N.
(2016). Validation of an audio computer-assisted self-interview
(ACASI) version of the alcohol, smoking and substance involve-
ment screening test (ASSIST) in primary care patients. Addiction,
111(2), 233-244. https://doi.org/10.1111/add.13165

Medisauskaite, A., & Kamau, C. (2019). Does occupational distress raise
the risk of alcohol use, binge-eating, ill health and sleep problems
among medical doctors? A UK cross-sectional study. BMJ Open, 9(5),
e027362. https://doi.org/10.1136/bmjopen-2018-027362

Miller, E. (2021). The prevalence of stress and burnout in UK emergency
ambulance service workers and its impact on their mental health and
well-being. British Paramedic Journal, 5(4), 62-63. https://doi.org/10.
29045/14784726.2021.3.5.4.62

Myran, D. T., Cantor, N., Rhodes, E., Pugliese, M., Hensel, J., Taljaard, M.,
Talarico, R., Garg, A. X., McArthur, E., Liu, C. W., Jeyakumar, N.,
Simon, C., McFadden, T., Gerin-Lajoie, C., Sood, M. M., & Tanuse-
putro, P. (2022). Physician health care visits for mental health and
substance use during the COVID-19 pandemic in Ontario, Canada.
JAMA Network Open, 5(1), e2143160. https://doi.org/10.1001/
jamanetworkopen.2021.43160

Nash, W. P., Marino Carper, T. L., Mills, M. A, Au, T., Goldsmith, A., & Litz,
B. T. (2013). Psychometric evaluation of the moral injury events
scale. Military Medicine, 178(6), 646-652. https://doi.org/10.7205/
milmed-d-13-00017

Nieuwsma, J. A., O'Brien, E. C., Xu, H., Smigelsky, M. A,, Workgroup, V. M.,
Program, H. R., & Meador, K. G. (2022). Patterns of potential moral
injury in post-9/11 combat veterans and COVID-19 healthcare
workers. Journal of General Internal Medicine, 37(8), 2033-2040.
https://doi.org/10.1007/s11606-022-07487-4

Orru, G., Marzetti, F., Conversano, C., Vagheggini, G., Miccoli, M., Ciac-
chini, R, Panait, E., & Gemignani, A. (2021). Secondary traumatic
stress and burnout in healthcare workers during COVID-19
outbreak. International Journal of Environmental Research and Public
Health, 18(1), 337. https://doi.org/10.3390/ijerph18010337

Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., & Kat-
saounou, P. (2020). Prevalence of depression, anxiety, and insomnia
among healthcare workers during the COVID-19 pandemic: A sys-
tematic review and meta-analysis. Brain, Behavior, and Immunity, 88,
901-907. https://doi.org/10.1016/j.bbi.2020.05.026

Perlis, T. E., Des Jarlais, D. C., Friedman, S. R., Arasteh, K., & Turner, C. F.
(2004). Audio-computerized self-interviewing versus face-to-face
interviewing for research data collection at drug abuse treatment
programs. Addiction, 99(7), 885-896. https://doi.org/10.1111/j.
1360-0443.2004.00740.x

Plouffe, R. A., Nazarov, A, Forchuk, C. A, Gargala, D., Deda, E, Le, T,
Bourret-Gheysen, J., Jackson, B., Soares, V., Hosseiny, F., Smith, P.,
Roth, M., MacDougall, A. G., Marlborough, M., Jetly, R., Heber, A,
Albuquerque, J., Lanius, R., Balderson, K., & Richardson, J. D. (2021).
Impacts of morally distressing experiences on the mental health of

ASULOIT SUOWIWO)) dA1eaI) d]qesijdde oy £q pauIdA0S a1k So[onIE Y ‘asn JO sa|n1 10} A1eIqi uluQ A3[IA| UO (SUONIPUOI-PUB-SWLIL)/W0d K31M AIRIqI[our[uo//:sdny) suonipuoy) pue suua I, 3yl 39S [€207/01/£0] uo Lreiqi surjuQ A9[ip ‘(-ouf BANQeT) 2qnopeay Aq [ €€ 1ws/z00 1 0] /10p/wod La[im Kreiqrjautjuoy/:sdiy wol papeojumo(] ‘0 ‘8667ES 1



©® | WILEY

CAMPBELL ET AL

Canadian health care workers during the COVID-19 pandemic. Eu-
ropean Journal of Psychotraumatology, 12(1), 1984667. https://doi.
org/10.1080/20008198.2021.1984667

Rosenfield, S. (1999). Gender and mental health: Do women have more
psychopathology, men more, or both the same (and why)?

Rosenfield, S. (2000). Gender and dimensions of the self: Implications for
internalizing and externalizing behavior.

SAMHSA. (2020). Results from the 2019 national survey on drug use and
health: Detailed tables. Retrieved from https://www.samhsa.gov/
data/report/2019-nsduh-detailed-tables

Saunders, J., Aasland, O., Babor, T., de la Fuente, J., & Grant, M. (1993).
Development of the alcohol use disorders identification test
(AUDIT): WHO collaborative project on early detection of persons
with harmful alcohol consumption-1l. Addiction, 88(6), 791-804.
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x

Shah, M. K., Gandrakota, N., Cimiotti, J. P., Ghose, N., Moore, M., & Alj,
M. K. (2021). Prevalence of and factors associated with nurse
burnout in the US. JAMA Network Open, 4(2), e2036469. https://doi.
org/10.1001/jamanetworkopen.2020.36469

Sorokin, M. Y., Kasyanov, E. D., Rukavishnikov, G. V., Makarevich, O. V.,
Neznanov, N. G., Morozov, P. V., Lutova, N. B., & Mazo, G. E. (2020).
Stress and stigmatization in health-care workers during the COVID-
19 pandemic. Indian Journal of Psychiatry, 62(Suppl 3), S445-s453.
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_870_20

Spear, S. E., Shedlin, M., Gilberti, B., Fiellin, M., & McNeely, J. (2016).
Feasibility and acceptability of an audio computer-assisted self-
interview version of the Alcohol, Smoking and Substance Involve-
ment Screening Test (ASSIST) in primary care patients. Substance
Abuse, 37(2), 299-305. https://doi.org/10.1080/08897077.2015.106
2460

Spilg, E. G., Rushton, C. H., Phillips, J. L., Kendzerska, T., Saad, M., Gifford,
W., Gautam, M., Bhatla, R., Edwards, J. D., Quilty, L., Leveille, C., &
Robillard, R. (2022). The new frontline: Exploring the links between
moral distress, moral resilience and mental health in healthcare
workers during the COVID-19 pandemic. BMC Psychiatry, 22, 1-12.
https://doi.org/10.1186/5s12888-021-03637-w

Spoorthy, M. S., Pratapa, S. K., & Mahant, S. (2020). Mental health prob-
lems faced by healthcare workers due to the COVID-19 pandemic-A
review. Asian Journal of Psychiatry, 51, 102119. https://doi.org/10.
1016/j.ajp.2020.102119

Sriharan, A., West, K. J., Almost, J.,, & Hamza, A. (2021). COVID-19-
Related occupational burnout and moral distress among nurses: A
rapid scoping review. Nursing Leadership, 34(1), 7-19. https://doi.org/
10.12927/cjnl.2021.26459

The Lancet. (2019). Physician burnout: A global crisis. The Lancet,
394(10193), 93. https://doi.org/10.1016/50140-6736(19)31573-9

U.S. Census Bureau. (2021). 2020 American community survey subject
table: Class of worker by sex and median earnings in the past 12
Months for the civilian employed population 16 Years and over.
Retrieved from https://www.census.gov/acs/www/data/data-tables-
and-tools/subject-tables/

Waruru, A. K., Nduati, R., & Tylleskar, T. (2005). Audio computer-assisted
self-interviewing (ACASI) may avert socially desirable responses
about infant feeding in the context of HIV. BMC Medical Informatics and
Decision Making, 5(1), 24. https://doi.org/10.1186/1472-6947-5-24

West, C. P., Dyrbye, L. N., & Shanafelt, T. D. (2018). Physician burnout:
Contributors, consequences and solutions. Journal of Internal Medi-
cine, 283(6), 516-529. https://doi.org/10.1111/joim.12752

Widjaja, F. F., Shatri, H., & Putranto, R. (2020). Health issues among
healthcare workers during COVID-19 pandemic: A psychosomatic
approach. Acta Med Indones, 52(2), 172-176.

Williamson, V., Stevelink, S. A. M., & Greenberg, N. (2018). Occupational
moral injury and mental health: Systematic review and meta-
analysis. British Journal of Psychiatry, 212(6), 339-346. https://doi.
org/10.1192/bjp.2018.55

Wisco, B. E., Marx, B. P., May, C. L., Martini, B., Krystal, J. H., Southwick,
S. M., & Pietrzak, R. H. (2017). Moral injury in US combat veterans:
Results from the national health and resilience in veterans study.
Depression and Anxiety, 34(4), 340-347. https://doi.org/10.1002/da.
22614

Wu, P, Liu, X,, Fang, Y., Fan, B., Fuller, C. J., Guan, Z., Yao, Z., Kong, J., Lu,
J., & Litvak, I. J. (2008). Alcohol abuse/dependence symptoms among
hospital employees exposed to a SARS outbreak. Alcohol and Alco-
holism, 43(6), 706-712. https://doi.org/10.1093/alcalc/agn073

Yates, S. W. (2020). Physician stress and burnout. The American Journal of
Medicine, 133(2), 160-164. https://doi.org/10.1016/j.amjmed.2019.
08.034

SUPPORTING INFORMATION
Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Campbell, B. M., Knipp, M. A., Anwar,
S. S., & Hoopsick, R. A. (2023). Moral injury and substance use
among United States healthcare workers. Stress and Health, 1-
10. https://doi.org/10.1002/smi.3321

ASULOIT SUOWIWO)) dA1eaI) d]qesijdde oy £q pauIdA0S a1k So[onIE Y ‘asn JO sa|n1 10} A1eIqi uluQ A3[IA| UO (SUONIPUOI-PUB-SWLIL)/W0d K31M AIRIqI[our[uo//:sdny) suonipuoy) pue suua I, 3yl 39S [€207/01/£0] uo Lreiqi surjuQ A9[ip ‘(-ouf BANQeT) 2qnopeay Aq [ €€ 1ws/z00 1 0] /10p/wod La[im Kreiqrjautjuoy/:sdiy wol papeojumo(] ‘0 ‘8667ES 1



