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Abstract

Objective

At some point in their career, many healthcare workers will experience psychological dis-

tress associated with being unable to take morally or ethically correct action, as it aligns with

their own values; a phenomenon known as moral distress. Similarly, there are increasing

reports of healthcare workers experiencing long-term mental and psychological pain, along-

side internal dissonance, known as moral injury. This review examined the triggers and fac-

tors associated with moral distress and injury in Health and Social Care Workers (HSCW)

employed across a range of clinical settings with the aim of understanding how to mitigate

the effects of moral distress and identify potential preventative interventions.

Methods

A systematic review was conducted and reported according to recommendations from

Cochrane and Preferred Reporting Items for Systematic Reviews and Meta-Analyses guide-

lines. Searches were conducted and updated regularly until January 2024 on 2 main data-

bases (CENTRAL, PubMed) and three specialist databases (Scopus, CINAHL,

PsycArticles), alongside hand searches of study registration databases and other systematic

reviews reference lists. Eligible studies included a HSCW sample, explored moral distress/

injury as a main aim, and were written in English or Italian. Verbatim quotes were extracted,

and article quality was assessed via the CASP toolkit. Thematic analysis was conducted to

identify patterns and arrange codes into themes. Specific factors like culture and diversity

were explored, and the effects of exceptional circumstances like the pandemic.

Results

Fifty-one reports of 49 studies were included in the review. Causes and triggers were cate-

gorised under three domains: individual, social, and organisational. At the individual level,
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patients’ care options, professionals’ beliefs, locus of control, task planning, and the ability

to make decisions based on experience, were indicated as elements that can cause or trig-

ger moral distress. In addition, and relevant to the CoVID-19 pandemic, was use/access to

personal protection resources. The social or relational factors were linked to the responsibil-

ity for advocating for and communication with patients and families, and professionals own

support network. At organisational levels, hierarchy, regulations, support, workload, culture,

and resources (staff and equipment) were identified as elements that can affect profession-

als’ moral comfort. Patients’ care, morals/beliefs/standards, advocacy role and culture of

context were the most referenced elements. Data on cultural differences and diversity were

not sufficient to make assumptions. Lack of resources and rapid policy changes have

emerged as key triggers related to the pandemic. This suggests that those responsible for

policy decisions should be mindful of the potential impact on staff of sudden and top-down

change.

Conclusion

This review indicates that causes and triggers of moral injury are multifactorial and largely

influenced by the context and constraints within which professionals work. Moral distress is

linked to the duty and responsibility of care, and professionals’ disposition to prioritise the

wellbeing of patients. If the organisational values and regulations are in contrast with individ-

uals’ beliefs, repercussions on professionals’ wellbeing and retention are to be expected.

Organisational strategies to mitigate against moral distress, or the longer-term sequalae of

moral injury, should address the individual, social, and organisational elements identified in

this review.

Introduction

Moral distress in Health and Social Care Workers (HSCW) describes the psychological unease

that is triggered when a professional identifies the ethically or morally correct action to take in

a situation but is unable to perform this due to constraints [1]. Lack of actual or perceived

power or agency over the situation, structural or organisational limitations such as low staff

ratios, lack of education or time can limit healthcare professionals’ actions [1]. First described

by Jameton in 1984 [2], the term illustrates the experience of healthcare workers (especially

nurses) working within hierarchical structures where they are prevented from acting in a way

that aligns with their own ethical standards. Differing approaches and definitions of moral dis-

tress, due to a focus on potential causes rather than developing a clear definition of the concept

with common consent, has meant slow progress in this research area. In addition, there is a

lack of longitudinal data on moral distress [3], which might provide insight into the long-term

impact on individuals and organisations. More recently, attempts to reconcile the various defi-

nitions and associated terms have concluded that moral distress is the results of three compo-

nents: moral conflict (two moral principles conflict with one another), moral judgement

(evaluation of what is good or bad) and an obstruction that prevents one acting on this judge-

ment [4]. Moral distress has also been associated with burnout (a state of physical and emo-

tional exhaustion) [5], compassion fatigue (stress resulting from exposure to traumatised

individual (s)) and moral failure (when moral dilemmas arise from forced choices according

to a systemic preference rather than what is morally acceptable) [6–8].
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Whilst moral distress can be viewed as situational and sometimes preventable, moral injury
is the consequence of sustained moral distress (a single episode of great impact may be suffi-

cient) and has been linked to severe mental health issues [1]. Key components include an iden-

tifiable, morally correct course of action along with a perception of lack of ability, means, or

power to execute that course of action. Such limitations could be due to institutional, interper-

sonal or regulatory constraints (e.g., care prioritization and resource allocation [9]). The con-

sequences can be emotional, psychological or behavioural, due to internal dissonance (a

breach in the individual’s moral identity and inner self) [4] and may be characterised by a

functional impairment [10]. These facets of long-lasting impact are what separates moral dis-

tress from moral injury.

There is a clear distinction between moral injury and post-traumatic stress disorder

(PTSD). Moral injury relates specifically to an act (or acts) that violate deeply held morals,

whereas PTSD relates to actual of threatened death or serious injury. The consequences can

be similar in terms of re-experiencing and avoidance or numbing, but PTSD can also

include physiological arousal with escalation of blood pressure and respiratory rate [11].

Moral injury and PTSD are also distinct from burnout which can be a consequence of

moral injury but can have other underlying causes unrelated to the morality of a situation

[1].

Recent UK data collected by the British Medical Association (BMA), suggests experience of

moral distress is common. Of more than 1,900 doctors surveyed, 78.4% reported that moral

distress resonates with their experience. Younger, less experienced doctors, and those from

minority ethnic groups or with disabilities appear disproportionately affected [1]. Insufficient

service staffing is reported as the biggest contributory factor to moral distress. The BMA

reported that 53% of respondents cited this [1]. Mental fatigue and a lack of time or inability to

provide emotional support and timely treatment were other key factors. Additionally, doctors

from minority ethnic backgrounds mentioned inequalities in the ability to speak up in the

workplace [1]. Approximately half (51.5%) of respondents to the BMA survey indicated that

their experience resonated with moral injury [1].

High levels of moral injury in HSCW (as assessed via self-report questionnaires) have been

associated with anxiety, depression and PTSD [12,13] as well as suicidal ideation [12]. Burnout

is linked to moral injury via its association with secondary traumatic stress. HSCW reported

that listening to first-hand trauma experiences of another is a contributing factor to burnout

and moral injury [14]. Moreover, psychological stressors at work such as a poor ethical cli-

mate, autocratic leadership, or high emotional demands have been identified as predictors of

moral injury [15–18].

It has been demonstrated that sustained levels of moral distress and subsequent moral

injury pose significant personal and institutional consequences including burnout, poorer

patient care, and challenges with staff recruitment and retention [1,19–22]. The CoVID-19

pandemic provided a context which exacerbated moral injury amongst healthcare workers

because it increased existing workforce shortage and disrupted "normal" service delivery. Evi-

dence from many prospective research studies conducted during the pandemic demonstrating

the increased incidence of mental health disorders amongst those that worked during the first

wave (the initial major increase in cases and deaths associated with CoVID-19 from early

2020) [23,24]. One survey showed that the greatest impact of moral distress was on nurses, as

also reported pre-pandemic [25]. Analysing HSCW experiences of moral injury and distress to

identify associated triggers and factors may suggest sustainable organisational changes that

support workers wellbeing and retention, and reduce the long-term impact of moral distress

on their mental health.
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Aims and objectives

The aim of the review was to examine the views and experiences of moral injury/distress in

healthcare workers employed across a range of clinical settings. The primary objective was to

explore the causes and triggers of moral injury/distress in HSCW, as described in qualitative

studies. Secondary objectives were to examine:

• Psychological safety (i.e., feeling able to speak out and/or seek help) and whether this has any

impact on mental wellbeing and/or is associated with moral injury/distress in HSCW.

• Whether diversity/cultural differences were present among HSCW’s influence the experi-

ence of moral injury/distress, or consequences of it.

• The effect (if any) of major events/disasters (e.g., pandemics, low probability/high impact

events) on the experience of moral injury/distress of HSCW.

• Insights into preventative treatment strategies and/or interventions as described by HSCW.

Methods

This systematic review was conducted and reported according to recommendations from

Cochrane [26], guidelines on conducting systematic qualitative views [27,28] and in alignment

with Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide-

lines [29,30] (see S1 File).

Search strategy

The full updated protocol including search strategy and terms is in S2 File and the initial

review was registered on Prospero [31]. Keywords and search terms were identified using

PICO(s):

P = Participants (HSCW)

I = Intervention—no specific intervention will be measured in this qualitative review

C = Context (Experiencing of moral injury/distress)

O = Outcome (experiences and views)

S = Study design (qualitative studies)

Three searches were conducted on 2 main databases: CENTRAL and PubMed (including

MEDLINE) between June 2021 and January 2024. Three specialist databases were searched

(Scopus, CINAHL and PsycArticles), alongside medRxiv for pre-prints, study registries (e.g.,

ClinicalTrials.gov, ISRCTN registry), and systematic review reference lists. The “cited by”

function in Google Scholar was used for papers selected at full-text screening. In accordance

with the protocol, search terms combined relevant key words and MeSH terms related to

moral injury, participants and study design. Words were adapted according to the database.

The full search strings are reported in the published protocol.

Inclusion and exclusion

Inclusion.

➢Qualitative studies (interviews and focus groups, open question survey/questionnaire).

➢Healthcare and allied multidisciplinary workers

PLOS ONE Triggers and factors associated with moral distress and moral injury in healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0303013 June 27, 2024 4 / 32

https://doi.org/10.1371/journal.pone.0303013


Including nurses, physicians, consultants, GPs, paramedics/EMTs, occupational therapists,

physical therapists, psychotherapists, psychologists, psychiatrists, counsellors, anaesthetists,

epidemiologists, nutritionists, patient care teams, audiologists, caregivers, case managers,

coroners and medical examiners, optometrists and anyone identified as health personnel,

allied health personnel, hospital workers or health and social care workers.

• All healthcare settings including primary and secondary care, public or private practice.

➢Moral injury/distress cited within the primary aim of the study.

➢Written in English or Italian (due to the spoken language of reviewers).

➢ Conducted in North America (Canada & USA), Europe (EU, candidate EU and Schengen

Area), New Zealand & Australia.

➢ Articles published after 2011, 10 years before the beginning of this review (see later for

details).

Exclusion.

➢ Review article, book, editorial or similar non-original research study.

➢ Solely quantitative in design or mixed methods.

➢Non-healthcare workers (e.g., military personnel, other frontline workers such as police,

fire and rescue, hospital management and students of healthcare professions).

➢ Absence of main outcomes or aims related to moral injury/distress e.g., focus on general

wellbeing or mental health.

➢ Studies outside geographical remit.

Study selection and data extraction. At least two of eight reviewers (EB, AS, AW, JM,

MW, HMW, DT, AC) from a combination of research and clinical backgrounds (psycholo-

gists, critical care consultants and academic researchers) across two institutions screened all

title, abstracts, and full text articles. One was a native Italian speaker which allowed the inclu-

sion of papers from this region. Where disagreement occurred, consensus on eligibility was

discussed with a third reviewer.

The literature review was conducted using a research collaboration platform: Rayyan [32],

search results were uploaded and de-duplicated. The PRISMA flow diagram in Fig 1 details the

study selection and reasons for exclusion. Articles were initially blind assessed independently

by a minimum of 2 reviewers and allocated an include, exclude and maybe label using the free

version of the web-based programme.

The study selection criteria were tested on an initial set of 5 abstracts in an all-team review.

The remaining abstracts were assessed by 2 reviewers (EB & AS), with a third reviewer to

resolve any disagreement around inclusion (AC or AW). Referral on to the whole team

occurred where one or more reviewers felt an article had been incorrectly excluded. Articles

categorised by reviewers as maybe, were included for the title/abstract screening stage, as the

full text was required to clarify their inclusion. There was 81% agreement prior to conflict reso-

lution and consensus was reached via whole-team discussion.

Any systematic reviews identified at the screening stage were flagged for further exploration

to mitigate against omission. Two reviews were identified via hand searching and assessed by

one reviewer (MW) and 2 studies added to the review.

Following screening, 7 of the 8 reviewers independently extracted data and assessed quality

and risk of bias using the CASP guidance, a tool to systematically assess articles quality [33].
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All data extraction was checked by at least one other of three reviewers (EB, AC and DT), to

ensure consistency.

The data collected included basic study information (e.g., citation, aims, country), method-

ological data (e.g., study design and sample), results summary and discussion points (e.g., limi-

tations) to provide context to the reviews and facilitate the findings summary (see S3 File).

Fig 1. PRISMA diagram of the searches, screening and included studies.

https://doi.org/10.1371/journal.pone.0303013.g001
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Any additional sources of results such as supplementary materials were extracted in full

and analysed as detailed below.

Data analysis and synthesis of studies verbatim quotes

Thematic analysis has been identified as an appropriate method for synthesis of data in system-

atic reviews and has been applied successfully to several studies [34,35]. Thematic analysis was

conducted on the verbatim quotes as part of a three-stage process; line by line coding of text,

generation of descriptive themes and the development of analytical themes [36]. For this rea-

son, two articles not providing verbatim quotes regarding causes and triggers were excluded

after being shortlisted.

Verbatim findings were entered into NVIVO [37] and then coded by individual reviewers

line-by-line into codes, in order to begin organising the data. Coding was annotated with

reviewers’ comments but at this point there was no structuring of codes or further categorisa-

tion. Coding was undertaken using an inductive approach within the context of the research

question. Since multiple researchers were coding, codes underwent a continuous review pro-

cess to assess patterns across articles, this iterative step preceded the development of analytical

themes in which coding categories were generated. Codes describing patterns in the data and

themes were built around proposition statements and explanations with implications for

moral distress/injury. By grouping codes into categories, themes began to emerge for which

definitions were drafted to capture overarching meaning. Using only verbatim quotes, we

stepped beyond the primary studies to develop explanations for the triggers, factors and miti-

gators of moral distress. Analytical themes were generated by ‘going beyond’ the summary and

conclusions of the original studies’ [34] and using a small group of reviewers including clinical

staff at each stage of coding, facilitated an ongoing reality check on interpretation and mini-

mised any impact of personal bias [28].

Risk of bias/quality assessment

Quality of selected studies was assessed using the CASP tool for qualitative studies [33] to

ensure systematic assessment of all important factors and ensure consistency in scoring.

Reviewers worked in pairs to independently assess and then compare scores across ten

domains of quality including design, recruitment, ethics, and value of the research in terms of

contribution to existing knowledge. A quality score was assigned according to how well the

study met each criterion; 0 = not met at all, 1 = somewhat achieved, 2 = achieved. The overall

score was on a range between 0 and 20; scores<10 were rated ‘poor’, scores between 10–15

‘fair’, scores of 16–18 ‘good’ and scores of 19–20 ‘excellent’. To address any issues or scoring

differences, the reviewers met (online, if required) to discuss their decisions and to consolidate

the final quality appraisal decisions. The agreed summary of quality assessment is shown in

Table 1.

Results

Study characteristics

A total of 3418 articles were identified via databases and registers and a further 1650 articles

were identified from search updates. There were 1660 duplicate articles which were removed.

Overall, 3146 studies were screened and a final list of 51 articles (49 studies) were included in

the full review and data extraction. Nine (17.3%) were assessed as excellent, 26 (50%) were of

good quality, while 17 (32.7%) were assessed as fair. Articles published from 2011 onwards

were included to reflect recent organisational changes and focus on staff wellbeing. Also, it is
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Table 1. Quality assessment of the included studies using the CASP criteria for qualitative designs.

Aims Qualitative

methodology

Design Recruitment Data

collection

Researcher

reflexivity

Ethics Analysis

rigor

Findings

statement

Value Overall

Ahokas et al., 2023 [38] Good

Arends et al. 2022 [39] Good

Beck et al., 2022 [40] Good

Bernhofer & Sorrell, 2015 [41] Fair

Bourne & Epstein, 2021 [42] Good

Brasi et al. 2021 [43] Excellent

Clark et al. 2022 [44] Fair

Demir et al., 2023 [45] Fair

Denham et al., 2023 [46] Good

Deschene et al 2023 [47] Excellent

Fantus et al., 2023 [48] Good

Forozeiya et al. 2019 [49] Good

Foster, 2021 [50] Good

French et al. 2021 [51] Good

Gagnon & Kunyk, 2021 [52] Excellent

Gherman et al. 2022 [53] Excellent

Hancock et al. 2020 [54] Fair

Helmers et al. 2020 [55] Fair

Henrich et al. 2016 [56] Good

Howard et al., 2023 [57] Good

Jansen et al. 2020 [58] Good

Jansen et al., 2022a [59] Good

Jansen et al., 2022b [60] Excellent

Jodee et al., 2023 [61] Fair

Kielman et al., 2023 [62] Fair

Koonce & Hyrkas 2023 [63] Excellent

Kreh et al. 2021 [64] Good

Lamiani et al. 2021 [65] Excellent

Liberati et al. 2021 [66] Excellent

Lovato & Cunico, 2012 [67] Good

Matthews & Williamson, 2016 [68] Good

McCracken et al. 2021 [69] Good

Molinaro, Polzer et al., 2023 [70] Good

Molinaro, Shen et al., 2023 [71] Fair

Morley et al. 2020 [72] Good

Morley et al. 2022 [73] Good

Musto & Schreiber, 2012 [74] Fair

Pye, 2013 [75] Fair

Ritchie et al., 2018 [75] Fair

Robinson & Stinson, 2016 [76] Fair

Scott et al., 2023 [77] Good

Silverman et al. 2021 [78] Excellent

Smith et al., 2023 [79] fair

St Ledger et al. 2021 [80,81] Fair

Sukhera et al. 2021 [82] Good

Thomas et al. 2016 [83] Fair

Thorne et al. 2018 [84] Good

Trachtenberg et al. 2022 [85] Fair

Villa et al. 2021 [86] Good

Walt et al. 2022 [87] Good

Weiste et al., 2023 [88] Good

https://doi.org/10.1371/journal.pone.0303013.t001
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noted that published qualitative evidence on moral distress and injury before 2011 was scarce

(Fig 2). The 51 articles (summarised in Table 2) included studies conducted in different set-

tings including oncology, mental health, emergency, intensive care and end of life care settings;

and involving healthcare professionals working with both younger and adult patients. Of those

studies that reported sample size, approximately 1188 participants were included and of the

total participants (where breakdown by profession was reported) the majority were nurses

(~45.4%). Other professionals included doctors (of varying levels), healthcare assistants, psy-

chologists, social workers and physiotherapists.

Reasons for and factors that influence moral injury/distress in healthcare

workers

Exploring experience of moral distress and moral injury as reported in fifty-one qualitative

studies involving health care professionals, led to an understanding of the reasons for and fac-

tors that influence moral distress and moral injury as the primary objective. Causes and trig-

gers of moral distress are presented in Table 3 and Fig 3. Contributory factors with reference

to diversity, culture, and exceptional circumstances are presented subsequently. Causes and

triggers codes, extrapolated from verbatim quotes, were identified as fitting within three cate-

gories: individual, organisational, and social or relational. Table 3 shows the categories and the

subcategories of codes by frequency. Frequency refers to the number of articles that report

quotes coded to the respective subcategory. The last column shows how many quotations

referred to each subcategory. Patient’s care issues, patients and family’s advocacy and commu-

nication, and context culture were the subcategories that participants most referred to, fol-

lowed by morals, beliefs and standards, and regulations and procedures. Fig 3 shows how the

categories and subcategories overlap as some causes and triggers relate to more than one

domain.

Table 4 shows a sample of the quotations from participants of primary studies to illustrate

the subcategories and the aggregated themes describing triggers and factors.

Fig 2. Number of qualitative articles on moral distress/injury by year of publication.

https://doi.org/10.1371/journal.pone.0303013.g002
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Table 2. Summary of study characteristics of the included studies.

Authors, Year Location, Sample Pandemic

Perspective

Recruitment

strategy

Data collection Theoretical approach

Ahokas et al., 2023

[38]

Finland, older care, 8 care

leaders

During

pandemic

Purposive sampling Semi-structured interviews Content analysis

Arends et al., 2022

[39]

Netherlands,

Mixed hospital wards, 23

nurses

During

pandemic

Snowball sampling Semi-structured interviews Thematic analysis

Beck et al., 2022

[40]

USA,

Teaching hospitals, 40

doctors

N/A Purposeful sampling Semi-structured telephone

interviews

Inductive approach to thematic analysis

with constructivist paradigm

Bernhofer &

Sorrell, 2015 [41]

USA,

Surgical & emergency

department, 48 nurses

N/A Invitation In-depth interviews Grounded theory

Bourne & Epstein,

2021 [42]

USA,

Family medicine, 12

primary doctors & nurse

practitioners

N/A Not reported Semi-structured interviews

(Face-to-face or telephone)

Conventional content analysis

Brasi, et al., 2021

[43]

Italy,

Oncology & haematology,

40 nurses

N/A Snowball sampling In-depth interviews IPA

Clark et al., 2022

[44]

USA,

Emergency department, 15

nurses

N/A Purposeful sampling Semi-structured interviews Theoretical qualitative content analysis

Demir et al., 2023

[45]

Sweden, 2 hospitals, 12

nurses

N/A Purposive sampling Semi-structured interviews Inductive content analysis and

Framework. Critical reflective

approach.

Denham et al., 2023

[46]

UK, various, 20 mixed During

pandemic

Previous study

subsample

Semi-structured interviews Critical Realist, Reflexive thematic

analysis.

Deschenes et al.,

2023 [47]

Canada, Paediatric ICU, 10

nurses

During

pandemic

Purposive sampling Semi-structured interviews Qualitative description

Fantus et al., 2023

[48]

USA, mixed, 43 healthcare

social workers

During

pandemic

Purposive, snowball

sampling

Semi-structured interviews Directed content analysis

Forozeiya et al.,

2019 [49]

Canada,

ICU, 7 nurses

N/A Purposeful sampling Semi-structured interviews Thorne’s approach to interpretive

description

Foster et al., 2022

[50]

Australia,

Private midwifery, 14

midwives

N/A Purposeful sampling Semi-structured online

interviews

Thematic analysis/ naturalistic enquiry

French et al., 2021

[51]

UK,

General practice, 16 mixed

N/A Convenience

sampling

In-depth interviews Critical realist approach

Gagnon & Kunyk,

2021 [52]

Canada

Paediatric ICU, 7 nurses

N/A Invitational

sampling

Unstructured interviews Narrative inquiry

Gherman et al.,

2022 [53]

Romania,

Mixed, 25 nurses

N/A Snowball sampling Episodic semi-structured

interviews

Constructivist thematic analysis

Hancock et al.,

2020 [54]

Canada,

ICU care, 35 mixed

N/A Convenience

sampling

Focus groups Thematic analysis

Helmers et al., 2020

[55]

Canada,

Paediatric ICU, 17 nurses

N/A Convenience

sampling

Focus groups/ semi-structured

interviews

Sequential two-phase iterative

approach

Henrich et al., 2016

[56]

Canada,

ICU’s, 56 mixed

N/A Convenience

sampling

Focus groups/ telephone

interviews

Not reported

Howard et al., 2023

[57]

USA, various, 18

occupational therapists

During

pandemic

Stratified purposive

sampling

Semi-structured interviews Hermeneutical phenomenology

Jansen et al., 2020

[58]

Norway,

Acute psychiatry, 16 nurses

N/A Purposeful sampling In-depth interviews Thematic analysis

Jansen et al., 2022a

[59]

Norway,

Psychiatric service, 30

nurses

N/A Purposeful sampling In-depth interviews [16] & focus

groups [14]

Thematic analysis

(Continued)
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Table 2. (Continued)

Authors, Year Location, Sample Pandemic

Perspective

Recruitment

strategy

Data collection Theoretical approach

Jansen et al., 2022b

[60]

Norway,

Acute psychiatric hospitals,

44 nurses

N/A Purposeful sampling Focus groups [14] & interviews

[30]

Thematic analysis

Joolaee et al., 2023

[61]

Canada, ICU, 24 mixed N/A Convenience

sampling

Survey questions Participatory action research approach,

Content analysis

Keilman et al., 2023

[62]

USA, community hospital,

20 nurses

Pre-COVID

data

Convenience

sampling

Semi-structured interviews Unclear

Koonce et al., 2023

[63]

USA, tertiary care teaching

hospital, 9 pulmonary care

nurses

During

pandemic

Purposive sampling Semi-structured interviews Descriptive phenomenology

Kreh et al., 2021

[64]

Italy & Austria,

13 doctors, nurses &

psychologists

N/A Invitation Focus groups, mixed method

interviews

Grounded theory

Lamiani et al., 2021

[65]

Italy,

Emergency department &

ICU, 15 doctors

During

pandemic

Snowball sampling Semi-structured in-depth

interviews

Grounded theory

Liberati et al., 2021

[66]

UK,

Community mental health

services, 35 mixed

During

pandemic

Purposeful strategy/

snowball sampling

Semi-structured in-depth

interviews

Constant comparative method

Lovato & Cunico,

2012 [67]

Italy,

Adult medicine, 40 nurses

N/A Purposeful sampling Focus groups/ diaries Thematic analysis

Matthews &

Williamson, 2016

[68]

UK,

Secure mental health

hospital, 10 healthcare

assistants

N/A Convenience

sampling

Diaries/ semi-structured

interviews

IPA

McCracken et al.,

2021 [69]

USA,

Oncology, 32 mixed

N/A Convenience

sampling

Semi-structured focus group Content analysis

Molinaro, Polzer

et al., 2023 [70]

Canada, mixed, 9

paediatric oncology nurses

N/A Purposive sampling semi-structured interviews Grounded feminist approach,

Molinaro, Shen,

et al., 2023 [71]

Canada, various primary

care, 20 GPs

Discussed Purposive sampling Narrative interviews Critical narrative approach

Morley et al., 2020

[6]

UK,

ICU, 30 nurses

N/A Purposeful sampling Phenomenological interviews Feminist interpretive phenomenology

Morley et al., 2022

[72]

UK,

ICU, 30 nurses

N/A Purposeful sampling Phenomenological interviews Feminist interpretive phenomenology

Musto & Schreiber,

2012 [73]

Canada,

Inpatient & outpatient

mental health, 12 nurses

N/A Not reported Semi-structured in-depth

interviews

Glaserian grounded theory

Pye, 2013 [74] UK,

Paediatric oncology, 4

nurses, 4 doctors

N/A Self-selected sample Open-ended semi-structured

discussion from hypothetical

scenario

Colaizzi’s [1978) descriptive framework

& Riley’s (1996) method of qualitative

analysis

Ritchie et al., 2018

[75]

Canada,

Community care, 6 nurses

N/A Purposeful sampling Semi-structured interviews Interpretive description

Robinson &

Stinson, 2016 [76]

USA,

Emergency department, 8

nurses

N/A Convenience

sampling

Structured in-depth interviews Phenomenological approach

Scott et al., 2023

[77]

UK, hospital, 17 nurses During

pandemic

Unclear Semi-structured interviews Constructivist paradigm

Silverman et al.,

2021 [78]

USA,

Teaching medical centres,

31 nurses

During

pandemic

Purposeful sampling Focus groups and in-depth

interviews

Thematic framework, apriori

categories; individual, relational,

organisational & systematic

Smith et al., 2023

[79]

Canada, various, 78 mixed

(13 nurses)

During

pandemic

Purposive sampling Semi-structured interviews and

focus groups

Framework analysis using gender-

based analysis.

(Continued)
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Description of individual causes and triggers categories

Individual causes and triggers, as linked to the personal domain rather than having a social or

organisational origin, can include concerns related to patients’ care, events or circumstances

that conflict with one’s own morals and beliefs, control and responsibilities, time and plan-

ning, level of seniority, and exposure to personal risks:

Table 2. (Continued)

Authors, Year Location, Sample Pandemic

Perspective

Recruitment

strategy

Data collection Theoretical approach

St Ledger et al.,

2021 [80,81]

UK,

ICU, 18 physicians

N/A Purposeful sampling Interviews Thematic analysis

Sukhera et al., 2021

[82]

Canada,

Mixed, 22 junior doctors

During

pandemic

Convenience

sampling

In-depth interviews Constructivist grounded theory

Thomas et al., 2016

[83]

USA,

PICU, 25 mixed

N/A Convenience

sampling

Semi-structured interveiws Thematic analysis

Thorne et al., 2018

[84]

Canada,

Neonatal ICU, 28 mixed

N/A Convenience,

snowball sampling

Semi-structured interviews Interpretive description

Trachtenberg et al.,

2022 [85]

USA,

Teaching hospital, 16

nurses & 4 therapists

N/A Purposeful sampling In-depth semi-structured

interviews

Inductive & deductive approach

Villa et al., 2021

[86]

Italy,

Elderly care, 13 mixed

N/A Purposeful sampling Interviews Grounded theory

Walt et al., 2022

[87]

USA,

Emergency department,

21 mixed

N/A Convenience

sampling

Semi-structured in-depth

interviews

Thematic/narrative analysis

Weiste et al., 2023

[88]

Finland, older care, 38 unit

supervisors and care

workers

N/A Purposive sampling Focus groups Inductive approach, Conversational

and discursive analysis

(ICU: Intensive Care Unit; UK: United Kingdom; USA: United States of America; IPA: interpretative phenomenological analysis; Pre-COVID: data collected prior to

COVID but analysed and published post-COVID, During-COVID: data collected during pandemic; Discussed: COVID pandemic is discussed but role in data

collection is unclear; N/A: no described role of pandemic).

https://doi.org/10.1371/journal.pone.0303013.t002

Table 3. Categories and subcategories of causes and triggers of moral distress and moral injury.

Categories Subcategories Number of articles (frequency) References to subcategories within the quotations

Individual Patient’s care issues 37 171

Morals, beliefs, and standards 30 72

Control and power, and responsibility 29 51

Time and priorities 28 55

Work experience, seniority, and training 15 15

Personal risk (especially during pandemic) 14 37

Social or relational Patients and family’s advocacy and communication 43 108

Support network, personal and peer-to-peer 11 21

Organisational Hierarchy and seniority 22 50

Workload and roles 12 23

Trust and support 26 40

Regulations and procedures 28 65

Context culture 43 77

Resources: equipment, staffing 30 50

https://doi.org/10.1371/journal.pone.0303013.t003
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Patients’ care—Participants described potential causes of distress linked to patients’ treat-

ment. For example, when causing pain, especially in children, cases of care perceived as futile,

or situations when care professionals were not able to act in accordance with patient wishes.

Triggers of internal conflict and moral reflections were linked to feelings of empathy,

described as caring about the patients’ wellbeing and putting oneself in the patients’ position.

Treatment of patients that failed to improve their quality of life or the restrictions patients’ face

linked to insurance constraints, as well as the lack of empathy shown by colleagues were

reported by professionals covering different roles and levels of seniority [e.g.,

56,69,72,74,78,84,85,87].

Morals, beliefs, and standards—When participants were unable to act in line with own mor-

als, beliefs, and standards, and they were unable ‘‘doing things right” [66] or there was uncer-

tainty around best treatment choices and related outcomes, this was a cause of distress [e.g.,

6,50,76,78]. This happens when actions and choices relating to clinical care are in opposition

to professionals’ moral judgement pertaining to others’ welfare, rights, fairness, or justice, also

indicated as moral reasoning (p3. [89]).

Control and responsibilities. In studies focussing on the experience of nurses, but also

mentioned by other professionals, issues around control and power over patient care were

commonly described as a source of moral distress. Delegation of duties varies according to

Fig 3. Categories related to individual, organisation, and social causes and triggers of moral distress and moral injury.

https://doi.org/10.1371/journal.pone.0303013.g003
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Table 4. Examples of quotations linked to the primary objective from original papers.

Review themes Sub-category Quotations from primary articles that relate to the sub-category and themes

Be in someone else’s shoes Patient’s care issues “Moreover, the loneliness experienced by patients at the end of life causes morally distressing
feelings in nurses.” De Brasi et al [43]

“The same patient came in over and over. It was clear he was going to die. It was hard for me.

Finally, I thought enough is enough and part of me feels guilty for feeling that way.” Robinson

& Stinson [76]

Morals, beliefs, and standards “I do struggle with this whole business about repetitive chemotherapy that is not curative, I
really do. I always have done, but the natural law meant that this child would have died long
ago and therefore whatever we are doing beyond that is playing God in a sense and doing
unnatural things that are often unpleasant for the child.” Pye [74]

‘‘I feel like I’m compromising my morals and ethics and values on a fairly daily basis at the in
the environment that I work in.” Foster [50]

Patients and family’s advocacy

and communication

‘‘. . .nobody was just telling her the truth of her situation, and she was begging me to tell her
the truth of her situation. . . I told her it was bad, that’s all I said. I said ‘Yes, you are right, it’s
bad.’ Hell, yes! There was no way that I was going to lie to her.” Koonce & Hrykas [63]

‘‘The patient told me in confidence, ‘I’m done. I do not want this anymore.’ But then, their
family comes in, and they, you know, put on a brave face for them. And the family wants
everything done. . . so the patient will do it for their family. That’s one of the toughest
struggles.” McCracken [69]

‘‘I find sometimes moral distress issues come from the fact that the onus of the decision of the
kids sometimes is placed on the parents. . . . We know what the obvious [decision] should be,

but we give it to the parents and the burden of that sometimes causes prolongation [of care]
and the distress that we see—and I’ve seen a lot.” Deschenes [47]

Experience leads to autonomy and

increasing responsibility

Control and power, and

responsibility

‘‘I don’t have as much information to make decisions so I’m questioning my decision-making
more thoroughly. I’m frightened of making the wrong decision when I’m deciding whether
somebody gets a service or doesn’t get a service. That’s quite problematic.” Liberati [66]

“But certainly, the stress of knowing that baby has died, and I’ve contributed to that . . . It
takes a piece of your soul.” Foster [50]

‘‘It’s hard to be in the middle of the hierarchy. . . giving a lot of responsibilities but no power to
make meaningful change.” McCraken [69]

Work experience, seniority, and

training

‘‘When you’re a senior member of the team you’ve got to sort of keep up appearances. Even
when you’re not really all right. If you start to crumble then that’s not good for the rest of the
team.” Scott [77]

‘‘I think it’s hard when, you know, your charge nurse has two years of experience and they’re
managing a floor of, you know, 10, 15 nurses that have less than a year and a half of
experience and it’s almost like the blind leading the blind [. . .] there’s been a LOT of BIG
mistakes, on that unit.” Molinaro [70]

What comes first? Me, the patients,

the organisation

Time and priorities “. . . you would need to have sufficient time for your patients, that’s the biggest [problem linked
to moral distress] . . . It’s reflected onto the patients . . . even if the caregivers are as nice and
capable as you like they don’t have time to perform the work properly. The physical [work] but
the mental [work] becomes probably left half-done”. Ahokas [38]

“Moral distress is about the ‘to-do list’ constantly replenishing. I must deprioritize something
important.” Demir [45]

Personal risk (especially during

pandemic)

‘‘When you’re trying to deal with CoVID and you’ve got additional stressors like a shortage of
gowns and masks which are out of date it isn’t good.” Scott [77]

‘‘It is a background low level of stress, not to mention the terror of getting sick and dying.

. . .There was always that fear of what happens if I get sick, and what happens if I bring it
home.” Howard [57]

Struggling to meet demand Resources: equipment, staffing “During the very first days. . . I heard only the sound of sirens, the beds seemed to be never
enough, the patients were going very bad, they dropped like flies. Those days I said crying: «It
will be a massacre!» I really had to say that I was suffering for humankind.” Lamiani [65]

‘When you’re trying to deal with CoVID and you’ve got additional stressors like a shortage of
gowns and masks which are out of date it isn’t good”. Scott [77]

Workload and roles “[You] can sometimes feel like you’re juggling about 10 balls in the air. Because you’re dealing
with so many people. [and] we’re all over the zone. I’m so afraid of dropping a ball. To
someone’s detriment.” Ritchie [75]

‘‘Our director that’s a nurse is more cut and dry, of ‘this is going to be the outcome. The family
just needs to get on board,’ where, as a social worker, we try to see where the families are at
and try to help them get to whatever the outcome will be. That has been a conflict.” Fantus

[48]

(Continued)
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role and responsibility, and control over patients’ care may not sit with the care giver. This

could be difficult to accept for the latter [e.g., 63,69,72–74].

Time and priorities. Lack of time and having to prioritise among many patients in need

and other tasks is another potential cause of increased moral distress. Participants mentioned

that poor planning affects time for patient’s care and decision making, which could sit in the

organisational category, but could also be related to the time professionals need relevant to

their experience and knowledge. HCSWs would like to offer more time to patients and fami-

lies, especially for providing reassurance and comfort, but it is not always possible because of

the need to prioritise other tasks [e.g., 69,72,78,85].

Work experience, seniority, and training. The length of work experience, seniority, and

training have been often named when discussing potential causes of distress. Staff who lack

experience, because they are new to the role or confronted with duties they are not familiar

with, may feel overwhelmed and inadequate. Training is not always offered at the right time

because of shortages of resources and staff to cover training time, so there is the need for peer-

to-peer support that can increase the burden on senior staff [e.g., 6,67,72,78].

Table 4. (Continued)

Review themes Sub-category Quotations from primary articles that relate to the sub-category and themes

Counting on others Support network, personal and

peer-to-peer

‘‘I understand that dealing with certain topics, issues, especially about death, with people who
don’t live it. . . it’s difficult and most of the time they don’t understand you. Those few times I
talked about it, I didn’t feel understood.” De Brasi [43]

I take it home. It affects my family life, it affects my relationships, it affects my patients, and
my relationships with my peers.” Robinson [76]

“When your home life is out of kilter and you don’t have your support people, you don’t have
things to put back into your emotional bank, then you start to run on empty and then you take
Benadryl and wine and hope that everything goes away” Smith [79]

‘‘When you have someone you can’t trust or to talk to or ask for help, even if it’s to grab you
something or talk to about some sort of issue that happened, you really feel constrained. You
feel your world has definitely gotten a lot smaller.” Deschene [47]

Trust and support “You really rely on members of the team and when you feel like you can’t, that leaves you
feeling pissed off at best and vulnerable and unsafe at worst!” Matthews & Williamson [68]

“The stress of feeling like I had to do everything on my own and looking after 9 different
patients, with no support and ultimately the panic of finding someone with a ligature was
pretty stressful! I was mostly angry for being left in that situation and felt so unsupported.”
Matthews &Williamson [68]

Top-down approach Hierarchy and seniority “It’s frustrating because I have had physicians laugh at me when I have asked for a palliative
care consult. And, you know, the patient passed away within the month. I feel like they were
almost cheated.” McCracken [69]

‘‘. . .they (upper management) are sending us to take assignments in other units, and being
used as the float pool for the hospital. The staff do not choose to work in those areas; they also
feel unsafe and distressed about this policy, but their (management) response is that a nurse is
a nurse.” Joolaee [61]

Regulations and procedures “. . .I am having to choose between getting my green check mark, which eventually translates
into payment, either for myself or the hospital, and choosing to do the right thing for the
patient. . .I think that is a very dangerous position for a provider to be put in.” Bourne &

Epstein [42]

‘‘That is, one of the most annoying parts of our job that we can’t do a good job, we KNOW
what we’re supposed to do but we can’t do it the way we want to.” Molinaro et al [70]

Context culture ‘‘It was this kind of ‘get on with it otherwise we’ll find someone else to do your job’ and that’s
really gutting really when you’ve worked in healthcare for most of your life and you were
trying to do the best that you could [. . .] it’s put me off even working for the NHS. . .” Denham

[46]

“You’re working a lot with people who have very different values . . . It doesn’t make them
wrong or you right, but it is a constant conflict and the constant weighing up . . . and if you not
working in an environment that is similar, then every single day is filled with moral
dilemmas.” Foster [50]

https://doi.org/10.1371/journal.pone.0303013.t004
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Personal risks

Exposure to personal risks have been mentioned often in articles related to the CoVID-19 pan-

demic [e.g., 72,78,85]. Recollections of stressful situations that led to experience of moral dis-

tress and injury were numerous and include shortages of protective equipment. They will be

mentioned later in the exceptional circumstances section.

Social causes and triggers category

The second category of triggers includes social or relational factors: advocacy for and commu-

nication with patients and their families, and professionals’ own circle of support, including

peer-to-peer relations.

Patients and family’s advocacy and communication. Professionals’ moral values are

affected when there is a mismatch between their own understanding of patients’ conditions

and what patients are told or offered, and when there is a disconnect between what the patient

wants or needs and the view of the family or relatives. In contrast, professionals often witness

the difficulty for relatives to participate in making decisions for somebody else, especially

when children are at risk. Participants also mentioned the impact that wearing special equip-

ment during the pandemic had on the ability to communicate with patients and families [e.g.,

47,56,69,74–76].

Support network. The need for a circle of support was expressed in many ways. Support

could come by own relatives and by peers. The impact of isolation was reported in studies cov-

ering the CoVID-19 pandemic when professionals had to focus on protection for self and oth-

ers. Peers can be a second family, especially when working together for several years, and

being separated from them because of re-location can be stressful. The feeling of isolation can

also arise when the buffer provided by families and friends is missing, or they feel own relatives

don’t understand the challenges they go through daily [e.g., 38,45,46,72,85].

Organisational causes and triggers

Some causes and triggers related to the actual or perceived hierarchy of the organisation. This

category includes elements related to hierarchy and seniority, workload and roles, trust and

support, regulations and procedures, culture of the context, and resources like equipment and

staffing. Again, some of these triggers were more evident during the pandemic, for example,

the introduction of new regulations and lack of resources.

Hierarchy and seniority. Strict hierarchy and poor communication among different lev-

els, or collaboration among people covering different roles is often a source of distress [e.g.,

51,65,67,73]. This often relates to doctors and nurses, but also to other members of the organi-

sation. For example, nurses describing their frustration at physicians not valuing the nurses’

opinion, or discrepancies in approach and goals between different types of professional role

(secondary care–to treat and discharge a patient- versus social care–to manage a patient at

home long term). Sometimes roles bind senior professionals to follow protocol and regulations

as dictated by policies that lower ranked staff may not comprehend. At individual level, this

subcategory could overlap with personal risk when an autocratic leadership can be seen as bul-

lying or harassing, and professionals feel victimised by the culture. Early engagement and

good communication became crucial for the buy-in of regulations and procedures at all levels.

Workload and roles. Participants described workload and the multitude of roles that staff

must sometimes balance as a cause of stress [e.g., 50,65,69]. As key factors, workload and roles

are connected; a professional may cover multiple roles (managing care and staff), and this add

to their workload and burden. Or, as in the pandemic, circumstances require that staff mem-

bers cover roles that differ from what they were trained for.
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Trust and support. Another cause of moral distress linked to organisational causes is the

perception of being under-supported or a lack of trust. This was described in terms of feeling

let down by the organisation and often a sense of deception or betrayal that may lead to trust

issues. Feeling ignored when speaking out about decisions that went against their moral values,

the lack of accountability of others, and the lack of support from management and senior staff

were named as examples of what was felt as deception. Moreover, professionals can feel iso-

lated when conflict with peers arises and displays tension due to different moral values [e.g.,

46,51,56,61,78].

Regulations and procedures. Regulations and organisational procedure can also be a

cause of moral distress. Where the system impedes delivery of care in line with patients’ wishes

and values, this can make the work of HSCW more difficult or force them into making unfair,

unjust or unethical decisions, as they perceive them. Recently, evidence of moral distress

linked to wider system regulations, like policies, has been published, highlighting the impact of

health inequalities on professionals’ wellbeing when policies restrict the options HSCW can

offer to their patients (inequalities of access to care or treatment) [e.g., 65,73,78,85].

Culture of the context. Regarding employing organisations, many described issues

around the environment of their workplace, the culture and resources which were (or were

not) made available and a lack of staff, especially at busy times. The culture of a workplace, the

attitudes and system principles, can have a great impact on staff feelings and behaviour [e.g.,

41,50,59,83,84,86]. Participants mentioned a culture of blame, double checking on how well

somebody did their work, overstepping into their role, and fear of repercussion or fear to

speak up (psychological safety). These causes of distress can also lead to professionals deciding

to change organisation or leave the profession.

Resources: Equipment and staffing. Shortage of resources, like appropriate equipment

or medications, and personal protection materials is described as a source of distress because it

hinders the ability to care properly for patients whilst also protecting oneself. Shortages in

human resourcing has an impact on individuals’ workload and therefore is an indirect cause of

distress [e.g., 38,42,45,71,78,82].

Themes

Subcategories of causes and triggers of moral distress were aggregated to generate themes.

Aggregate themes are shown in Table 4 and were identified as:

• Be in someone else’s shoes–Empathy is one of the abilities care professionals have, to imagine

what others may experience. Professionals looking after patients with poor quality of life or

facing painful treatment procedures with no assurance of good results, may feel distress.

This is related to their own moral values and thoughts of being unable to do it right. The wel-

fare of others is their priority, and this sometime creates an inner conflict between what they

know is necessary practice (due to processes and guidance on treatment) and the position

they cover as patients’ advocates.

• Experience leads to autonomy and increasing responsibility–HSCWs start their professional

journey learning from training and daily practice. They witness senior team members mak-

ing decision they may not agree with and feel frustration. With the years, they learn how

decision making is linked to many elements of care: resources, procedures, and capabilities.

Their own responsibilities and workload increase, and so the pressure and likelihood and

magnitude of distress.

• What comes first? Me, the patients, the organisation–Beside the professionals’ duty to care

and their belief that patients come first, their experience leads to understand that
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organisational priorities often dictate procedures and priorities. In circumstances like the

CoVID-19 pandemic, professionals also faced risk to their own safety, making them question

who should come first, and feeling that their abilities to cope with caregiver burden were

stretched too far.

• Counting on others–HSCW often feel the need to be understood when processing their

stress. Their immediate support network, families and friends, may not always understand

what they go through due to lack of experience and knowledge. Peer-to-peer support

becomes important as a coping mechanism but relies on sharing the same moral values.

When the organisation fails to support their employees, because management ignores their

needs or people are not accountable for their actions, professionals feel they are let down.

• Top-down approach–The culture of the workplace has a huge impact on employees. If people

at senior level or in management don’t address hostile behaviour but favour unhealthy com-

petition, don’t consult or engage with the wider team when making decision or don’t address

patients’ needs properly but favour profit, professionals feel trapped and not valued.

• Struggling to meet demand–Staffing and resources, especially in emergency situations like

influenza periods or pandemics, are crucial to assure professionals are not overloaded and

can do their job properly. When workload stretches HSCWs abilities to meet demand, they

feel they are letting people down.

Analytical themes

Professionals have their own set of moral values that enter in conflict or concordance with the

values of other people he or she interacts with. Health and social care professionals can experi-

ence tensions between what they think is right and what patients and relatives want. This ten-

sion triggers an internal conflict that could be resolved following regulations and being

supported by other members of staff. When regulations fail to help decision making in accor-

dance with moral values, or peer-to-peer support is lacking or, even worse, conflict arises, a

person is likely to feel isolated and lost. Moreover, if the external circle of support is discon-

nected, because of pandemic circumstances for example, the HSCW is missing a buffer, an

opportunity for copying with the distress.

In the health and social care environment, there is a hierarchy of leadership that impose

regulations and culture, at micro level like in wards and departments, and at macro level,

meaning the management of the whole organisation. The values that make the micro and

macro levels function have an impact on the roles and duties of professionals. If those values

are in contrast with staff members moral values, professionals feel a mismatch that can trigger

emotional and physical responses of moral distress and injury. This causes professionals to

question themselves and their sense of belonging to the organisation, this may have repercus-

sions for their resilience and wellbeing, and employees’ turnover.

Secondary objectives

Factors associated with moral distress and injury.

1. Psychological safety and lack of it as cause of moral distress and injury

None of the papers mentioned this term specifically, however the texts were explored for con-

tent around the definition of psychology safety. The definition used for this purpose was as

follows:
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A shared belief that interpersonal risk taking is safe. A climate in which people are comfort-

able expressing and being themselves e.g., a work environment in which employees feel secure

in speaking their minds without fear of retribution or embarrassment [90].

Using the definition above, implicit reference was made to psychological safety in terms of

fear of the consequences of raising issues relating to ethics and morality. For example, in

Ritchie et al. [75]: “Participants expressed their desire to engage with management regarding eth-
ical issues they encountered in their daily work. However, they feared that their input would be
perceived as unnecessary or unwelcome, potentially exposing them to negative consequences.”

In addition, the term ‘complicit’ was often used when describing distressing situations

where professionals felt they had to witness poor care and not speak up. For example, in Foster

[50]: ‘‘Rather than be vocal and say ‘well it’s not clinically indicated’, and everything was going
well, we have to play the game. And that’s why you don’t do it. Because you have to shut up and
put your head down.”

Related to this, fear of retribution, not being heard and a sense of powerless in orchestrating

change were frequently described, especially by those in more junior roles. This suggests that

the working environment was not conducive to speaking out, certainly not universally. This

may have the effect of exacerbating distress and increasing the likelihood of this continuing to

injury [34].

2. Diversity/cultural differences and moral injury/distress

Articles including information on the influence of participants’ characteristics and social

determinants of health on moral distress and injury are included here. The hypothesis of diver-

sity and culture as drivers of moral distress and injury was initially suggested by reviewers.

However, two thirds of studies did not report participants’ ethnicity and where it was men-

tioned, it was flagged as a potential cause of distress. Data on education and cultural elements

(norms, symbols, language) were not collected. Only one paper [63] made a reference to reli-

gion as ‘‘remotely informing moral values” and a potential source of coping mechanisms

rather than being a trigger or cause of moral distress.

Study sites were always indicated, North America and Europe, specifically England/UK

were represented more than other regions. Studies were conducted across a number of differ-

ent healthcare systems from the non-universal insurance system of the USA [40–

42,44,48,57,62,63,69,76,78,85,87] to universal government-funded health system (single-payer)

of Italy [43,64,65,67,86], UK [6,46,51,66,68,72,74,77,81], Sweden [45], Canada [47,49,52,54–

56,61,70,71,73,75,79,82,84], Norway [58–60] and Australia [50], to the universal private health

insurance system of Netherlands [39], and the universal public insurance system (social insur-

ance) of Romania [53]. Although clear themes emerged that related to different healthcare sys-

tems and funding mechanisms for care (e.g., what is available to the individuals in that system

based on resources and guidelines), overall, descriptions of events which could cause moral

distress showed some consistency and are represented in the categories above.

3. Major events/disasters (e.g., pandemics, low probability/high impact events) and poten-

tial for influencing moral distress and injury experiences

Sixteen articles [38,46–48,51,57,62,63,65,66,71,77–79,82,85] specifically explored the role of

CoVID-19 in HSCW and contribute to the identification of themes summarised in categories

and sub-categories (Table 3). The pandemic appeared to impact the deployment of staff to var-

ious roles and clinical contexts. For example, nurses were sometimes given tasks or assigned to

teams where they felt they were not sufficiently trained or competent [38,51]. In addition, sev-

eral causes and triggers of moral injury and distress were specific to the CoVID-19 pandemic

context. Unique management and administration-based conflicts emerged due to the new
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arrangements and systems that were put in place [48]. Staff reported the need for management

to act as a support network and be advocates for them:

“Definitely, we need our managers to support us and be advocates for us and not just parrot
what they think we want to hear.” Silverman et al. [78]

The pandemic also seemed to heighten issues around hierarchy and seniority, and the lack

of control that lower ranking members of staff had over their work as in Sukhera et al. [82]:

“. . . pandemic policy was quickly developed within hierarchical power structures at a

“higher level” (R02) . . . getting “edicts coming down from much higher,” as they were told

“this is the new rule, and you have no input” (R03). . . . in the context of a pandemic,

“there’s not really space for feedback” (R02).”

Another key element, relevant to CoVID-19, was in relation to regulations and procedures,

and lack of evidence-based treatment, that were a consequence of the pandemic.

“. . . nobody really knows what. . . the research is just coming out, so things just keep chan-
ging. . . parameters keep changing, first we’re saying, okay early intubation, then we’re like, no
let’s push off intubation, so all of that definitely affects us because you’re trying to do the best,
but things just keep changing.” Silverman et al. [78]

Policy related to personal protection equipment (PPE) was also a frequent topic of discus-

sion in these studies. For some, PPE made delivery of care more challenging, in combination

with other policies such as restricted visitation:

“Policies and procedures were instituted to decrease transmission of the CoVID-19 virus,
which included wearing of personal protective equipment and implementing a restricted fam-
ily visitation policy. Both policies prevented the provision of high-quality holistic nursing care
to patients.” Silverman et al. [78]

The other issue frequently discussed was the lack of PPE and staff safety:

“And we weren’t wearing masks. [. . .] And then as research has gone on and they said now
you need all this PPE, well we didn’t have that and it feels like they knew that we should have
had it, but they just weren’t gonna say it ‘cause they didn’t have the equipment and it didn’t
matter ‘cause it was only us going in there.” French et al. [51]

Finally, participants reported that the need for lone-working and the effect of reducing

team cohesion and support, led to an increase in isolation which exacerbated the effects of

moral distress. For example, in Liberati et al. [66]:

“We have our morning meetings, but when we’re in the office together we spend a lot of

time discussing things, mulling things over, working things out with each other, and, yeah,

we can pick up the phone, but it’s not the same. It’s not as readily available. So, the decisions

are being made much more in isolation. So, there isn’t that check and balance.”

Participant-reported coping and treatment strategies and/or interventions. Thirty

Nine studies [38,41–49,51,54–60,63–71,73–78,82–84,86–88] explored coping strategies and
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positive action for the purposes of preventing or treating moral distress or injury. Both adap-

tive and maladaptive coping strategies were discussed, as well as effective and ineffective

solutions.

A comprehensive list of coping strategies can be found in Hancock et al. [54]. What unites

HSCWs against moral distress and injury is the search for a quick and easy fix that can make

the workload bearable in the short term (e.g., [78]). Some participants managed on their own,

some preferred social interactions and peer support (e.g., [65,69]).

The quotations of all thirty-nine articles were used to provide insights on strategies. Solu-

tions were discussed in terms of personal solutions and coping, social solutions, and organisa-

tional changes and interventions, as shown in Table 5.

Personal coping strategies: Helmers et al. suggests a division between action and reflection

when discussing coping strategies. Seeking more information regarding the patient’s case and

course of action was described as an action. Similarity, choosing to address the distress with

time off work or self-care. Reflection was described as re-focusing one’s perspective [55]. For

example, some participants described their coping by means of numbing themselves to it, dis-

tancing themselves from the situation and moving on. They described this as necessary for

continuing to do their job. Some participants described their distressing experiences as just

part of the job. In Robinson and Stinson [76]:

“We just ignore it. I have another patient to care for. And we just move on.”

However, for many, with repeated exposure and increasing experience, came personal

growth. In French et al., participants spoke about new perspectives, a sense of greater influence

and an ability to cope with their role and experiences [51].

“A significant element of growth has happened from the experience I would say. And a feel-

ing that actually yeah, I do have some power in these situations [. . .] there are situations

that I can have some influence over, you know in line with my values.”

Some studies detailed how participants needed to draw a distinction between work and home

life as a way to move on and be able to live their lives, as described in Silverman et al. [78]:

“I have a fairly good ability to, kind of, compartmentalize and leave work at work, and I can

talk with my dad about certain things because he understands the constant stress, he under-

stands what it means, so I can get a little debrief.”

The CoVID-19 pandemic situation put an emphasis of work and life balance for profession-

als. In Howard [57], a professional suggests:

‘‘The biggest thing that we should do. . . is to remember that there still is a work-life balance,

even if you’re in the middle of a worldwide pandemic. You can’t pour from an empty cup.”

Table 5. Areas for preventing and addressing moral distress and injury in professionals.

Personal Solutions and Coping

Mechanisms

Social Solutions Organisational Changes and

Interventions

Health and wellbeing Nurturing relations with family and

relatives

Education

Reflection Friendship Resources and infrastructure

Separating life and work Peers support Culture and communication

https://doi.org/10.1371/journal.pone.0303013.t005
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Faith and spirituality, and humour, were also described as ways of managing distressing sit-

uations, as in Matthews & Williamson [68]:

‘‘I think the only way to cope with the stress of the job is to have a laugh with your col-

leagues and hopefully the patients when they are in good moods. If you didn’t laugh I think

you would either cry or go mental yourself.”

Peer (social) and organisational support networks were described as helpful, especially

within teams, to de-brief and ensure understanding and shared awareness of the experience of

caring; a useful forum to discuss and share thoughts.

In Joolaee [61], the importance of the understanding that comes from peer support is

expressed as

“Having people understand what I have been going through–helps.”

In Scott [77], a nurse explains the need for familiar relations in difficult circumstances:

‘‘They did a supported de-brief and there were tears because of the deaths, it was really

emotional. I said to the staff I need to go and find ‘my team’ if that’s okay. I need to go and

find them.”

Investing resources for ethical training to establish an ethical climate as well as adequate

training in morally distressing situations were also suggested to ‘‘combine moral sensitivity and
ethical climate to enhance moral agency” [43,78]. Changes to regulations and organisational

adjustments were suggested by participants such as: effective communication within teams

[74], ways of increasing time between patients to allow for “breathing room” [42], integrating

family meetings [69].

Discussion

Conversations around moral injury have become more widespread since the start of the

CoVID-19 pandemic, a number of qualitative studies giving accounts of health and social care

workers experiences of moral distress have been published. Prior to this, the experience of

moral distress and injury was explored across a number of different settings, especially the mil-

itary service, originating from the philosophical works of Jameton [2]. He understood moral

distress in HSCW as a two-stages process manifesting as guilt for lack of agency to make the

morally acceptable action and the distress of not being able to act on those feelings. Therefore,

moral distress relates to the moral values of professionals who deal with situations that chal-

lenge their moral self, that is the morality of who a person is and how a person acts [91]. An

explanation on the building blocks of the moral self is beyond this review and can be found in

Jennings et al. [91]. Results of this review of fifty-one articles indicate that the experience of

moral distress and injury is familiar to HSCW, and they are often aware of how they are

affected by it. HSCW are faced with daily choices and actions that involve their moral reason-

ing, that is reasoning based on evaluative judgments pertaining to others’ welfare, rights, fairness,
or justice (p3. [89]). When professionals’ actions and choices relating to clinical care are in

opposition to their moral judgement, internal conflict occurs.

The aim of this review was to explore the lived experiences of moral distress and injury

among HSCW to identify reasons and triggers. Fifty-one articles were selected which describe

the potential causes and triggers of moral distress. Only five focused specifically on moral

injury but presented similar elements when reporting potential reasons for it [46,51,64,66,71].
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The causes and triggers of moral distress and injury named by professionals were divided in

three main categories, according to their link to the individual, social, or organisational

domain. Patients’ care (individual), HSCW’s advocacy role (social), and the culture of the con-

text (organisational) were the most referenced causes of moral distress, followed by morals,

beliefs and standards, and regulations and procedures. Clear boundaries between categories

were not always definitive. Elements like lack of time, poor planning, and ineffective commu-

nication, were difficult to assign to a particular domain, because they can be attributed to per-

sonal abilities and to organisational practices. The themes arising from the direct quotes from

participants are linked to their empathy, experience, priorities, need for support, and the con-

text their work in, common sources of organisational stress [92]. This is indicative of the influ-

ence organisational structures and values can have on individuals. The moral values

underpinning organisational choices are filtered through a hierarchy of individuals who place

their own moral judgment upon processes and approaches and then cascade to lower ranking

professionals. Depending on roles, length of experience, and team dynamics, health and social

care workers can feel in distress if they are prevented in taking, or expected to work against,

what they think is the right course of action. Moreover, professionals are people with their

own morality, and they interact with patients, families and colleagues within the health and

social care work environment, influencing the moral principles and culture of the context.

Therefore, internal and/or external conflict may arise if professionals’ values are not aligned

with organisational ones. This can happen when financial constraints, poor planning, or top-

down decision making on patients’ care influence daily practice. Professionals will experience

moral distress, especially if social and peer-to-peer support is lacking, or their own safety is at

risk. In an organisational structure where individuals often develop their own strategies to

cope with daily emotional conflicts, there needs to be a culture of support and employees need

to feel valued.

A shift between early articles (before CoVID-19) and those published more recently (after

the pandemic) (Table 2) was noticed in assigning the responsibility of moral judgement onto

the individual versus the need for the organisation to invest on an ethical and supportive cul-

ture. Participants in earlier articles refer to the burden of making decision on their own, based

on their own knowledge and experience, finding in themselves the ability to cope with that

responsibility. In later literature, moral distress is perceived as an organisational issue, where

priorities are dictated, with the expectation that staff should accept them. The shift is also rec-

ognised in the switch from discussing adaptive and coping mechanisms, where the onus is on

the individual to cope, to the need to tackle the symptoms and mitigate the impact collabora-

tively. The results of this review highlight the need for patients’ care to be a team affair. Profes-

sionals should be aware of the reasoning behind treatment decisions and should be able to

express their concerns, receive training and guidance during decision making, whilst also

being offered support. Families should be kept informed and engaged when a shared decision

has been made with the aim of providing a consistent message. The necessity of rising aware-

ness of moral distress and injury, the need for trust and support among colleagues, and an

understanding of the visible signs of moral injury, as well as a safe space to vent concerns, have

also emerged as key themes (Table 3). Senior staff should be trained in identifying moral injury

pre-emptively and introduce the use of validate scales to prevent and plan educational inter-

ventions [48,93].

The secondary objectives of this review, to understand the impact of specific factors, like

psychological safety, diversity and special circumstances, were partially explored in the studies

selected. Implicit reference was made to the important of feeling safe to speak up [50,75]. Reli-

gion was investigated by only one group of researchers and was named as coping strategy

rather than affecting the experience of the participants [63]. As anticipated, the special
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circumstances that occurred during the CoVID-19 pandemic were often referred to as causes

and triggers of moral distress. The findings of this review are consistent with reports in the

media and academic research, highlighting the effects that understaffing, scarce personal pro-

tection measures, changing working environment, and evolving regulations had on profes-

sionals’ mental health during CoVID-19 [1,94]. The impact of lack of resources was a

reoccurring theme for the participants reporting their experience of the pandemic. HSCW

were aware of the moral distress they were experiencing but they didn’t feel free, or have the

time and space, to tackle it [43]. To cope, HSCW had to emotionally distance themselves from

decisions and actions that did not align with their personal views and reported “feeling empty”

because of a repeated inner trauma [58]. Linked to this, was the fear of retribution for speaking

out in opposition to leadership decisions, which led to lower ranked staff conforming to prac-

tices they may not agree with [45]. In contrast, there was evidence that moral distress can

increase resilience, which was mentioned in several papers (e.g. [54,55,64]), and the pandemic

showed how resilient HSCW can be [95].

This synthesis may serve to inform professionals and managers about strategies and mecha-

nisms for the mitigation of possible consequences on staff wellbeing and retention. The coping

mechanisms described by HSCW detail the variety of adaptive and maladaptive approaches

that they engage in, to continue in their role. In contrast, when coping leads to a sense of

empowerment and motivation, this acts as a buffer to future harm. From action to reflective

strategies and avoidance approaches, HSCW and managers are trying hard to find solutions at

individual and organisational levels. This means they acknowledge moral distress and injury

do occur more often than assumed before the pandemic [9], and that experience was exacer-

bated by the high demand and low resources during the CoVID-19 pandemic, coming to the

surface for institutional acknowledgement. Several organisational level strategies to identify

undue distress and mitigate against moral distress and injury have been documented. A need

for such strategies was made even more evident during the pandemic (see implications for

practice). If those strategies were implemented widely, there is some evidence the negative

impact of moral distress on staff wellbeing might be reduced with positive consequences on

quality of care [96].

Implications for practice

Moral distress and injury can be caused by a combination of factors at the individual, social

and organisational level, and all should be considered when looking at approaches to dealing

with it. To address the individual and social aspects, it is important that healthcare workers

have an awareness of moral distress and can identify this in themselves and colleagues, prefera-

bly at an earlier stage and at a point when moral injury is better prevented. Risk factors for

developing moral injury have been identified in the causes and triggers of moral distress and

this knowledge could be used in creating educational materials for use within HSCW educa-

tion and ongoing training to help them cope with and address it. This could incorporate how

to report moral distress and injury at an institutional level and how the organisation and col-

leagues can support individuals, building a supportive network. At an organisational level,

managers should focus on ensuring that clear information about regulations and procedures,

especially when these have changed, are promptly circulated to staff, including consultation

sessions to listen to staff concerns where possible and appropriate. Moral approaches to leader-

ship, which encompass ethical, authentic and servant leadership styles, have been shown to

positively impact organisational outcomes [17]. Creating an environment where professionals

are safe to speak up, where they feel empowered and can achieve an optimal work-life balance

could prevent mental health issues arising during challenging situations. For example, a
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“psychological first aid” support team, to be available when staff require support, has been

advocated by professionals alongside better access to resources like ethics consultations and

chaplaincy [42]. Those reporting distress (or identified by colleagues as suffering), should be

offered specialist support, time and space to work on ensuring this does not escalate further, as

suggested by a Welsh Government report on moral injury in healthcare workers [97]. This

report also confirmed the utility of active monitoring programmes, due to issues with health-

care workers not always seeking support.

Limitations of the included studies

This review, unlike others looking at moral distress and moral injury, focused on published

qualitative studies, capturing the narrative which is often missed in quantitative exploration.

Systematic reviews are, of course, dependent on the quality and nature of the evidence avail-

able. The evidence reported in this review varied greatly in terms of quality of reporting,

although overall the body of work was of good or better quality. A significant limitation of

many studies was the lack of accurate reporting of sample characteristics such as ethnicity, age,

gender and in some cases even the sample size. This means that there can be limited discussion

of how the causes and triggers of moral distress varies according to these characteristics. It is

likely that the experiences of those HSCW from differing ethnicities and genders would be dif-

ferent, as demonstrated with the mental health impact of the pandemic on HSCW [98–102].

The method of collecting data, understandings and reporting of theoretical approaches and

analysis techniques were also varied and sometimes inconsistent with recommendations.

Many studies also reported issues presented by COVID-19 which meant that in person inter-

views (and the personal nature that was preferred for interviews) were no longer possible,

meaning that some information could potentially be withheld or overlooked. Many research-

ers recruited opportunistically, or participants were self-selected which is likely to introduce

bias. Other identified sources of bias were recorded: lack of reported reflexivity in recruitment

and collecting data, social desirability (if respondents thought their answers could affect

appraisals), and the rapid and changing nature of the pandemic meaning that experiences

might have evolved.

Limitations of the review

By limiting this review to published and accessible literature, research in Western countries

and papers published in English and Italian, some papers may have been missed. Expert elici-

tation during searches was not employed, however due to the depth and breadth of the

research available, selection had to be made for practical reasons. Seven people, with different

backgrounds, worked on article selection, coding and analysis of quotations. The process was

iterative, and searches were repeated, and additional papers found. The different levels of expe-

rience in conducting literature reviews and synthesis, whilst working collaboratively through

the process might have affected consistency of selection and coding, but the breadth of back-

grounds and expertise enriched the results of the review. Moreover, the conclusions drawn

from this review are strengthened by the inclusion of a large number of studies, participants,

viewpoints and designs. To avoid reiterating the views of the publishing authors, reviewers

have re-analysed and interpreted the data based on participants own words and direct

quotations.

Implications for future research

Future research and reviews should focus on exploring the role of culture, ethnicity, religion,

and other social determinants of health. Influence of different health and social care systems
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on moral distress and injury should also be examined in to order to address any potential

causes of distress for professionals. In addition, studies that evaluate the impact of roles and

seniority would be helpful to understand how professionals with differing backgrounds experi-

ence morally distressing situations. Contextual factors like organisational values and priorities,

practices that mitigate the development of moral distress like the involvement of ethics com-

mittee or inter-professional support, could be explored with methods such ethnography, par-

ticipatory action research or realist evaluations. Indeed, there is a clear need to further evaluate

strategies and interventions to help reduce distress when it occurs, notice it’s emergence and

reduce its impact on workforce retention which emergent situations can exacerbate. Interven-

tions from other settings have included techniques that focus on self-conscious emotions, such

as shame and pride [11,103], self-compassion, acceptance and resilience [94,103] and psycho-

therapeutic interventions such as adaptive disclosure [104]. Such methods should be tested in

the health and social care setting. In addition, full disclosure of participants characteristics as

ethnicities, ages, gender, roles, educational levels and experiences, especially when they may

influence the results, will enable further analysis and improve reviews’ quality and impact.

More research is required to examine the effects of organisational culture and professionals’

diversity on the risk of developing moral distress and moral injury to tailor educational mate-

rial and increase awareness and support.

Conclusion

Moral distress and moral injury in health and social care professionals are associated with indi-

vidual, social and organisational factors. Professionals lament that time constrains that hinder

patients’ care, economical choices that reduce resources regardless of needs, and organisational

priorities that don’t reflect individuals’ values affect their mental health. The unique effect of

the CoVID-19 pandemic exacerbated the distress of a workforce already experiencing some

personal conflict. This confirms that the increased pressure on individuals due to lack of

resources and top-down organisational changes push staffs’ ability to cope to the limit. An

environment where professionals would feel psychologically safe to speak up and supported

may help to mitigate moral distress symptoms and prevent moral injury.
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39. Arends SAM, Steenbergen M, Thodé M, Francke AL, Jongerden IP. Moral distress among nurses

involved in life-prolonging treatments in patients with a short life expectancy: A qualitative interview

study. Patient Educ Couns. 2022 Jul; 105(7):2531–6. https://doi.org/10.1016/j.pec.2022.01.017

PMID: 35123835

40. Beck J, Falco CN, O’Hara KL, Bassett HK, Randall CL, Cruz S, et al. The Norms and Corporatization

of Medicine Influence Physician Moral Distress in the United States. Teach Learn Med. 2022 Apr 25; 0

(0):1–11. https://doi.org/10.1080/10401334.2022.2056740 PMID: 35466844

41. Bernhofer EI, Sorrell JM. Nurses Managing Patients’ Pain May Experience Moral Distress. Clin Nurs

Res. 2015 Aug; 24(4):401–14. https://doi.org/10.1177/1054773814533124 PMID: 24836821

42. Bourne DW, Epstein E. The Experience of Moral Distress in an Academic Family Medicine Clinic.

HEC Forum. 2023 Mar 1; 35(1):37–54. https://doi.org/10.1007/s10730-021-09453-9 PMID: 34050444

43. De Brasi EL, Giannetta N, Ercolani S, Gandini ELM, Moranda D, Villa G, et al. Nurses’ moral distress

in end-of-life care: A qualitative study. Nurs Ethics. 2021 Aug; 28(5):614–27. https://doi.org/10.1177/

0969733020964859 PMID: 33267730

44. Clark P, Hulse B, Polivka BJ. Resilience, Moral Distress, and Job Satisfaction Driving Engagement in

Emergency Department Nurses: A Qualitative Analysis. JONA J Nurs Adm. 2022 Feb; 52(2):112–7.

https://doi.org/10.1097/NNA.0000000000001111 PMID: 35060953

45. Demir M, Håkansson E, Drott J. Nurses’ experiences of moral distress and how it affects daily work in

surgical care—a qualitative study. J Adv Nurs. 2023 Nov 17;jan.15966. https://doi.org/10.1111/jan.

15966 PMID: 37975326

46. Denham F, Varese F, Hurley M, Allsopp K. Exploring experiences of moral injury and distress among

health care workers during the Covid-19 pandemic. Psychol Psychother Theory Res Pract. 2023 Dec;

96(4):833–48. https://doi.org/10.1111/papt.12471 PMID: 37203424

47. Deschenes S, Scott SD, Kunyk D. Mitigating Moral Distress: Pediatric Critical Care Nurses’ Recom-

mendations. HEC Forum [Internet]. 2023 May 4 [cited 2024 Feb 28]; Available from: https://link.

springer.com/10.1007/s10730-023-09506-1 PMID: 37140806

48. Fantus S, Cole R, Hawkins L. “The hierarchy is your constraint:” a qualitative investigation of social

workers’ moral distress across a U.S. health system. Soc Work Health Care. 2022 Sep 14; 61(6–

8):387–411. https://doi.org/10.1080/00981389.2022.2128156 PMID: 36189981

49. Forozeiya D, Vanderspank-Wright B, Bourbonnais FF, Moreau D, Wright DK. Coping with moral dis-

tress–The experiences of intensive care nurses: An interpretive descriptive study. Intensive Crit Care

Nurs. 2019 Aug; 53:23–9. https://doi.org/10.1016/j.iccn.2019.03.002 PMID: 30948283

50. Foster W, McKellar L, Fleet JA, Sweet L. Exploring moral distress in Australian midwifery practice.

Women Birth. 2022 Jul; 35(4):349–59. https://doi.org/10.1016/j.wombi.2021.09.006 PMID: 34654667

51. French L, Hanna P, Huckle C. “If I die, they do not care”: U.K. National Health Service staff experi-

ences of betrayal-based moral injury during COVID-19. Psychol Trauma Theory Res Pract Policy.

2022 Mar; 14(3):516–21. https://doi.org/10.1037/tra0001134 PMID: 34516222

52. Gagnon M, Kunyk D. Beyond technology, drips, and machines: Moral distress in PICU nurses caring

for end-of-life patients. Nurs Inq [Internet]. 2022 Apr [cited 2023 Mar 13]; 29(2). Available from: https://

onlinelibrary.wiley.com/doi/10.1111/nin.12437 PMID: 34157180

53. Gherman MA, Arhiri L, Holman AC. Ageism and moral distress in nurses caring for older patients. Eth-

ics Behav. 2022 May 16;1–17.

PLOS ONE Triggers and factors associated with moral distress and moral injury in healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0303013 June 27, 2024 29 / 32

https://casp-uk.net/casp-tools-checklist/
https://doi.org/10.1186/1471-2288-8-45
http://www.ncbi.nlm.nih.gov/pubmed/18616818
https://doi.org/10.1177/1049732312450368
http://www.ncbi.nlm.nih.gov/pubmed/22745362
https://doi.org/10.1002/jrsm.1462
http://www.ncbi.nlm.nih.gov/pubmed/33006277
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home?_ga=2.201509593.990123836.1678724424285179392.1678724424
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home?_ga=2.201509593.990123836.1678724424285179392.1678724424
https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home?_ga=2.201509593.990123836.1678724424285179392.1678724424
https://doi.org/10.1111/scs.13069
http://www.ncbi.nlm.nih.gov/pubmed/35137440
https://doi.org/10.1016/j.pec.2022.01.017
http://www.ncbi.nlm.nih.gov/pubmed/35123835
https://doi.org/10.1080/10401334.2022.2056740
http://www.ncbi.nlm.nih.gov/pubmed/35466844
https://doi.org/10.1177/1054773814533124
http://www.ncbi.nlm.nih.gov/pubmed/24836821
https://doi.org/10.1007/s10730-021-09453-9
http://www.ncbi.nlm.nih.gov/pubmed/34050444
https://doi.org/10.1177/0969733020964859
https://doi.org/10.1177/0969733020964859
http://www.ncbi.nlm.nih.gov/pubmed/33267730
https://doi.org/10.1097/NNA.0000000000001111
http://www.ncbi.nlm.nih.gov/pubmed/35060953
https://doi.org/10.1111/jan.15966
https://doi.org/10.1111/jan.15966
http://www.ncbi.nlm.nih.gov/pubmed/37975326
https://doi.org/10.1111/papt.12471
http://www.ncbi.nlm.nih.gov/pubmed/37203424
https://link.springer.com/10.1007/s10730-023-09506-1
https://link.springer.com/10.1007/s10730-023-09506-1
http://www.ncbi.nlm.nih.gov/pubmed/37140806
https://doi.org/10.1080/00981389.2022.2128156
http://www.ncbi.nlm.nih.gov/pubmed/36189981
https://doi.org/10.1016/j.iccn.2019.03.002
http://www.ncbi.nlm.nih.gov/pubmed/30948283
https://doi.org/10.1016/j.wombi.2021.09.006
http://www.ncbi.nlm.nih.gov/pubmed/34654667
https://doi.org/10.1037/tra0001134
http://www.ncbi.nlm.nih.gov/pubmed/34516222
https://onlinelibrary.wiley.com/doi/10.1111/nin.12437
https://onlinelibrary.wiley.com/doi/10.1111/nin.12437
http://www.ncbi.nlm.nih.gov/pubmed/34157180
https://doi.org/10.1371/journal.pone.0303013


54. Hancock J, Witter T, Comber S, Daley P, Thompson K, Candow S, et al. Understanding burnout and

moral distress to build resilience: a qualitative study of an interprofessional intensive care unit team.

Can J Anesth Can Anesth. 2020 Nov; 67(11):1541–8.

55. Helmers A, Palmer KD, Greenberg RA. Moral distress: Developing strategies from experience. Nurs

Ethics. 2020 Jun; 27(4):1147–56. https://doi.org/10.1177/0969733020906593 PMID: 32238031

56. Henrich NJ, Dodek PM, Alden L, Keenan SP, Reynolds S, Rodney P. Causes of moral distress in the

intensive care unit: A qualitative study. J Crit Care. 2016 Oct; 35:57–62. https://doi.org/10.1016/j.jcrc.

2016.04.033 PMID: 27481736

57. Howard BS, Beckmann B, Flynn D, Haller J, Pohl M, Smith K, et al. Moral Distress in the Time of

COVID-19: Occupational Therapists’ Perspectives. Occup Ther Health Care. 2023 Feb 20;1–17.

https://doi.org/10.1080/07380577.2023.2181625 PMID: 36803495

58. Jansen TL, Hem MH, Dambolt LJ, Hanssen I. Moral distress in acute psychiatric nursing: Multifaceted

dilemmas and demands. Nurs Ethics. 2020 Aug; 27(5):1315–26. https://doi.org/10.1177/

0969733019877526 PMID: 31631779

59. Jansen TL, Danbolt LJ, Hanssen I, Hem MH. How may cultural and political ideals cause moral dis-

tress in acute psychiatry? A qualitative study. BMC Psychiatry. 2022 Mar 23; 22(1):212. https://doi.

org/10.1186/s12888-022-03832-3 PMID: 35321674

60. Jansen TL, Hem MH, Danbolt LJ, Hanssen I. Coping with moral distress on acute psychiatric wards: A

qualitative study. Nurs Ethics. 2022 Feb; 29(1):171–80. https://doi.org/10.1177/09697330211010246

PMID: 34486442

61. Joolaee S, Cook D, Kozak J, Dodek P. Intensive care unit professionals’ responses to a new moral

conflict assessment tool: A qualitative study. Nurs Ethics. 2023 Dec; 30(7–8):1114–24. https://doi.org/

10.1177/09697330231151352 PMID: 37231593

62. Keilman L, Jolaei S, Olsen DP. Moral distress and patients who forego care due to cost. Nurs Ethics.

2023 May; 30(3):370–81. https://doi.org/10.1177/09697330221134983 PMID: 36708361

63. Koonce M, Hyrkas K. Moral distress and spiritual/religious orientation: Moral agency, norms and resil-

ience. Nurs Ethics. 2023 Mar; 30(2):288–301. https://doi.org/10.1177/09697330221122905 PMID:

36536511

64. Kreh A, Brancaleoni R, Magalini SC, Chieffo DPR, Flad B, Ellebrecht N, et al. Ethical and psychosocial

considerations for hospital personnel in the Covid-19 crisis: Moral injury and resilience. Di Gennaro F,

editor. PLOS ONE. 2021 Apr 2; 16(4):e0249609. https://doi.org/10.1371/journal.pone.0249609 PMID:

33798251

65. Lamiani G, Biscardi D, Meyer EC, Giannini A, Vegni E. Moral Distress Trajectories of Physicians 1

Year after the COVID-19 Outbreak: A Grounded Theory Study. Int J Environ Res Public Health. 2021

Dec 19; 18(24):13367. https://doi.org/10.3390/ijerph182413367 PMID: 34948976

66. Liberati E, Richards N, Willars J, Scott D, Boydell N, Parker J, et al. A qualitative study of experiences

of NHS mental healthcare workers during the Covid-19 pandemic. BMC Psychiatry. 2021 Dec; 21

(1):250. https://doi.org/10.1186/s12888-021-03261-8 PMID: 33980215

67. Lovato S, Cunico L. [Exploring moral distress among clinical nurses]—PubMed. Prof Inferm. 2012; 65

(3):155–62.

68. Matthews H, Williamson I. Caught between compassion and control: exploring the challenges associ-

ated with inpatient adolescent mental healthcare in an independent hospital. J Adv Nurs. 2016 May;

72(5):1042–53. https://doi.org/10.1111/jan.12889 PMID: 26748558

69. McCracken C, McAndrew N, Schroeter K, Klink K. Moral Distress: A Qualitative Study of Experiences

Among Oncology Team Members. Clin J Oncol Nurs. 2021 Aug 1; 25(4):E35–43. https://doi.org/10.

1188/21.CJON.E35-E43 PMID: 34269348

70. Molinaro ML, Polzer J, Rudman DL, Savundranayagam M. “I can’t be the nurse I want to be”: Counter-

stories of moral distress in nurses’ narratives of pediatric oncology caregiving. Soc Sci Med. 2023 Mar;

320:115677. https://doi.org/10.1016/j.socscimed.2023.115677 PMID: 36669283

71. Molinaro ML, Shen K, Agarwal G, Inglis G, Vanstone M. Family physicians’ moral distress when caring

for patients experiencing social inequities: a critical narrative inquiry in primary care. Br J Gen Pract.

2024 Jan; 74(738):e41–8. https://doi.org/10.3399/BJGP.2023.0193 PMID: 37957021

72. Morley G, Bradbury-Jones C, Ives J. The moral distress model: An empirically informed guide for

moral distress interventions. J Clin Nurs. 2022 May; 31(9–10):1309–26. https://doi.org/10.1111/jocn.

15988 PMID: 34423483

73. Musto L, Schreiber RS. Doing the Best I Can Do: Moral Distress in Adolescent Mental Health Nursing.

Issues Ment Health Nurs. 2012 Feb 28; 33(3):137–44. https://doi.org/10.3109/01612840.2011.

641069 PMID: 22364424

PLOS ONE Triggers and factors associated with moral distress and moral injury in healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0303013 June 27, 2024 30 / 32

https://doi.org/10.1177/0969733020906593
http://www.ncbi.nlm.nih.gov/pubmed/32238031
https://doi.org/10.1016/j.jcrc.2016.04.033
https://doi.org/10.1016/j.jcrc.2016.04.033
http://www.ncbi.nlm.nih.gov/pubmed/27481736
https://doi.org/10.1080/07380577.2023.2181625
http://www.ncbi.nlm.nih.gov/pubmed/36803495
https://doi.org/10.1177/0969733019877526
https://doi.org/10.1177/0969733019877526
http://www.ncbi.nlm.nih.gov/pubmed/31631779
https://doi.org/10.1186/s12888-022-03832-3
https://doi.org/10.1186/s12888-022-03832-3
http://www.ncbi.nlm.nih.gov/pubmed/35321674
https://doi.org/10.1177/09697330211010246
http://www.ncbi.nlm.nih.gov/pubmed/34486442
https://doi.org/10.1177/09697330231151352
https://doi.org/10.1177/09697330231151352
http://www.ncbi.nlm.nih.gov/pubmed/37231593
https://doi.org/10.1177/09697330221134983
http://www.ncbi.nlm.nih.gov/pubmed/36708361
https://doi.org/10.1177/09697330221122905
http://www.ncbi.nlm.nih.gov/pubmed/36536511
https://doi.org/10.1371/journal.pone.0249609
http://www.ncbi.nlm.nih.gov/pubmed/33798251
https://doi.org/10.3390/ijerph182413367
http://www.ncbi.nlm.nih.gov/pubmed/34948976
https://doi.org/10.1186/s12888-021-03261-8
http://www.ncbi.nlm.nih.gov/pubmed/33980215
https://doi.org/10.1111/jan.12889
http://www.ncbi.nlm.nih.gov/pubmed/26748558
https://doi.org/10.1188/21.CJON.E35-E43
https://doi.org/10.1188/21.CJON.E35-E43
http://www.ncbi.nlm.nih.gov/pubmed/34269348
https://doi.org/10.1016/j.socscimed.2023.115677
http://www.ncbi.nlm.nih.gov/pubmed/36669283
https://doi.org/10.3399/BJGP.2023.0193
http://www.ncbi.nlm.nih.gov/pubmed/37957021
https://doi.org/10.1111/jocn.15988
https://doi.org/10.1111/jocn.15988
http://www.ncbi.nlm.nih.gov/pubmed/34423483
https://doi.org/10.3109/01612840.2011.641069
https://doi.org/10.3109/01612840.2011.641069
http://www.ncbi.nlm.nih.gov/pubmed/22364424
https://doi.org/10.1371/journal.pone.0303013


74. Pye K. Exploring moral distress in pediatric oncology; a sample of registered practitioners. Issues

Compr Pediatr Nurs. 2013 Dec 1; 36(4):248–61. https://doi.org/10.3109/01460862.2013.812693

PMID: 24001179

75. Ritchie V, O’Rourke T, Stahlke S. Nurse Practitioners’ Experiences of Moral Distress in the Continuing

Care Setting. J Nurse Pract. 2018 Nov; 14(10):745–52.

76. Robinson R, Stinson CK. Moral Distress: A Qualitative Study of Emergency Nurses. Dimens Crit Care

Nurs. 2016 Jul; 35(4):235–40. https://doi.org/10.1097/DCC.0000000000000185 PMID: 27258962

77. Scott M, Wade R, Tucker G, Unsworth J. Identifying Sources of Moral Distress Amongst Critical Care

Staff During the Covid-19 Pandemic Using a Naturalistic Inquiry. SAGE Open Nurs. 2023 Jan;

9:237796082311678. https://doi.org/10.1177/23779608231167814 PMID: 37050934

78. Silverman HJ, Kheirbek RE, Moscou-Jackson G, Day J. Moral distress in nurses caring for patients

with Covid-19. Nurs Ethics. 2021 Nov; 28(7–8):1137–64. https://doi.org/10.1177/

09697330211003217 PMID: 33910406

79. Smith J, Korzuchowski A, Memmott C, Oveisi N, Tan HL, Morgan R. Double distress: women health-

care providers and moral distress during COVID-19. Nurs Ethics. 2023 Feb; 30(1):46–57. https://doi.

org/10.1177/09697330221114329 PMID: 36260872

80. St Ledger U, Begley A, Reid J, Prior L, McAuley D, Blackwood B. Moral distress in end-of-life care in

the intensive care unit. J Adv Nurs. 2013 Aug; 69(8):1869–80. https://doi.org/10.1111/jan.12053

PMID: 23206224

81. St Ledger U, Reid J, Begley A, Dodek P, McAuley DF, Prior L, et al. Moral distress in end-of-life deci-

sions: A qualitative study of intensive care physicians. J Crit Care. 2021 Apr; 62:185–9. https://doi.org/

10.1016/j.jcrc.2020.12.019 PMID: 33421686

82. Sukhera J, Kulkarni C, Taylor T. Structural distress: experiences of moral distress related to structural

stigma during the COVID-19 pandemic. Perspect Med Educ. 2021 Apr 29; 10(4):222–9. https://doi.

org/10.1007/s40037-021-00663-y PMID: 33914288

83. Thomas TA, Thammasitboon S, Balmer DF, Roy K, McCullough LB. A Qualitative Study Exploring

Moral Distress Among Pediatric Resuscitation Team Clinicians: Challenges to Professional Integrity*.

Pediatr Crit Care Med. 2016 Jul 1; 17(7):e303–8. https://doi.org/10.1097/PCC.0000000000000773

PMID: 27182784

84. Thorne S, Konikoff L, Brown H, Albersheim S. Navigating the Dangerous Terrain of Moral Distress:

Understanding Response Patterns in the NICU. Qual Health Res. 2018 Apr; 28(5):683–701. https://

doi.org/10.1177/1049732317753585 PMID: 29357751

85. Trachtenberg S, Tehan T, Shostak S, Snydeman C, Lewis M, Romain F, et al. Experiences of moral

distress in a COVID-19 intensive care unit: A qualitative study of nurses and respiratory therapists in

the United States. Nurs Inq [Internet]. 2023 Jan [cited 2023 Mar 13]; 30(1). Available from: https://

onlinelibrary.wiley.com/doi/10.1111/nin.12500.

86. Villa G, Pennestrı̀ F, Rosa D, Giannetta N, Sala R, Mordacci R, et al. Moral Distress in Community and

Hospital Settings for the Care of Elderly People. A Grounded Theory Qualitative Study. Healthcare.

2021 Sep 30; 9(10):1307. https://doi.org/10.3390/healthcare9101307 PMID: 34682986

87. Walt G, Porteny T, McGregor AJ, Ladin K. Clinician’s experiences with involuntary commitment for

substance use disorder: A qualitative study of moral distress. Int J Drug Policy. 2022 Jan; 99:103465.

https://doi.org/10.1016/j.drugpo.2021.103465 PMID: 34619444

88. Weiste E LJ Paavolainen M, Olin N, Korkiakangas E, Saari E, Koivisto T. Elderly Care Practitioners’

Perceptions of Moral Distress in the Work Development Discussions. Healthc Basel. 2023 Jan. https://

doi.org/10.3390/healthcare11030291 PMID: 36766866

89. Dahl A, Killen M. Moral reasoning: Theory and research in developmental science. In: Wixted J, editor.

The Steven’s Handbook of Experimental Psychology and Cognitive Neuroscience, Vol 3: Develop-

mental and Social Psychology [Internet]. 4th ed. New York: Wiley; Available from: https://people.

ucsc.edu/~audahl/pub/DahlKillen(18)MoralReasoning.pdf.

90. Edmondson AC. The Fearless Organization: Creating Psychological Safety in the Workplace for

Learning, Innovation, and Growth. John Wiley & Sons; 2018. 265 p.

91. Jennings PL, Mitchell MS, Hannah ST. The moral self: A review and integration of the literature: THE

MORAL SELF. J Organ Behav. 2015 Feb; 36(S1):S104–68.

92. Erskine J, Georgiou G. Stress and Resilience in the Workplace. In: Fauquet-Alekhine P, Erskine J, edi-

tors. The Palgrave Handbook of Occupational Stress [Internet]. Cham: Springer International Pub-

lishing; 2023 [cited 2024 Feb 28]. p. 455–83. Available from: https://link.springer.com/10.1007/978-3-

031-27349-0_22.

PLOS ONE Triggers and factors associated with moral distress and moral injury in healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0303013 June 27, 2024 31 / 32

https://doi.org/10.3109/01460862.2013.812693
http://www.ncbi.nlm.nih.gov/pubmed/24001179
https://doi.org/10.1097/DCC.0000000000000185
http://www.ncbi.nlm.nih.gov/pubmed/27258962
https://doi.org/10.1177/23779608231167814
http://www.ncbi.nlm.nih.gov/pubmed/37050934
https://doi.org/10.1177/09697330211003217
https://doi.org/10.1177/09697330211003217
http://www.ncbi.nlm.nih.gov/pubmed/33910406
https://doi.org/10.1177/09697330221114329
https://doi.org/10.1177/09697330221114329
http://www.ncbi.nlm.nih.gov/pubmed/36260872
https://doi.org/10.1111/jan.12053
http://www.ncbi.nlm.nih.gov/pubmed/23206224
https://doi.org/10.1016/j.jcrc.2020.12.019
https://doi.org/10.1016/j.jcrc.2020.12.019
http://www.ncbi.nlm.nih.gov/pubmed/33421686
https://doi.org/10.1007/s40037-021-00663-y
https://doi.org/10.1007/s40037-021-00663-y
http://www.ncbi.nlm.nih.gov/pubmed/33914288
https://doi.org/10.1097/PCC.0000000000000773
http://www.ncbi.nlm.nih.gov/pubmed/27182784
https://doi.org/10.1177/1049732317753585
https://doi.org/10.1177/1049732317753585
http://www.ncbi.nlm.nih.gov/pubmed/29357751
https://onlinelibrary.wiley.com/doi/10.1111/nin.12500
https://onlinelibrary.wiley.com/doi/10.1111/nin.12500
https://doi.org/10.3390/healthcare9101307
http://www.ncbi.nlm.nih.gov/pubmed/34682986
https://doi.org/10.1016/j.drugpo.2021.103465
http://www.ncbi.nlm.nih.gov/pubmed/34619444
https://doi.org/10.3390/healthcare11030291
https://doi.org/10.3390/healthcare11030291
http://www.ncbi.nlm.nih.gov/pubmed/36766866
https://people.ucsc.edu/~audahl/pub/DahlKillen(18)MoralReasoning.pdf
https://people.ucsc.edu/~audahl/pub/DahlKillen(18)MoralReasoning.pdf
https://link.springer.com/10.1007/978-3-031-27349-0_22
https://link.springer.com/10.1007/978-3-031-27349-0_22
https://doi.org/10.1371/journal.pone.0303013


93. Houle SA, Ein N, Gervasio J, Plouffe RA, Litz BT, Carleton RN, et al. Measuring moral distress and

moral injury: A systematic review and content analysis of existing scales. Clin Psychol Rev. 2024 Mar;

108:102377. https://doi.org/10.1016/j.cpr.2023.102377 PMID: 38218124

94. Griffin BJ, Purcell N, Burkman K, Litz BT, Bryan CJ, Schmitz M, et al. Moral Injury: An Integrative

Review. J Trauma Stress. 2019 Jun; 32(3):350–62. https://doi.org/10.1002/jts.22362 PMID: 30688367

95. Simões De Almeida R, Costa A, Teixeira I, Trigueiro MJ, Dores AR, Marques A. Healthcare Profes-

sionals’ Resilience During the COVID-19 and Organizational Factors That Improve Individual Resil-

ience: A Mixed-Method Study. Health Serv Insights. 2023 Jan; 16:11786329231198992. https://doi.

org/10.1177/11786329231198991 PMID: 37736335

96. Emami Zeydi A, Ghazanfari MJ, Suhonen R, Adib-Hajbaghery M, Karkhah S. Effective interventions

for reducing moral distress in critical care nurses. Nurs Ethics. 2022 Jun; 29(4):1047–65. https://doi.

org/10.1177/09697330211062982 PMID: 35081833

97. GOV.WALES [Internet]. 2021 [cited 2023 Apr 13]. Technical Advisory Group: moral injury in health

care workers during the COVID-19 pandemic [HTML]. Available from: https://www.gov.wales/

technical-advisory-group-moral-injury-health-care-workers-during-covid-19-pandemic-html.

98. Jesuthasan J, Powell RA, Burmester V, Nicholls D. ‘We weren’t checked in on, nobody spoke to us’:

an exploratory qualitative analysis of two focus groups on the concerns of ethnic minority NHS staff

during COVID-19. BMJ Open. 2021 Dec; 11(12):e053396. https://doi.org/10.1136/bmjopen-2021-

053396 PMID: 34972767

99. Qureshi I, Gogoi M, Al-Oraibi A, Wobi F, Chaloner J, Gray L, et al. Factors influencing the mental

health of an ethnically diverse healthcare workforce during COVID-19: a qualitative study in the United

Kingdom. Eur J Psychotraumatology. 13(2):2105577. https://doi.org/10.1080/20008066.2022.

2105577 PMID: 35967893

100. Hennein R, Bonumwezi J, Nguemeni Tiako MJ, Tineo P, Lowe SR. Racial and Gender Discrimination

Predict Mental Health Outcomes among Healthcare Workers Beyond Pandemic-Related Stressors:

Findings from a Cross-Sectional Survey. Int J Environ Res Public Health. 2021 Sep 1; 18(17):9235.

https://doi.org/10.3390/ijerph18179235 PMID: 34501818

101. Liu S, Yang L, Zhang C, Xu Y, Cai L, Ma S, et al. Gender differences in mental health problems of

healthcare workers during the coronavirus disease 2019 outbreak. J Psychiatr Res. 2021 May;

137:393–400. https://doi.org/10.1016/j.jpsychires.2021.03.014 PMID: 33765451

102. Lusk JB, Xu H, Thomas LE, Cohen LW, Hernandez AF, Forrest CB, et al. Racial/Ethnic Disparities in

Healthcare Worker Experiences During the COVID-19 Pandemic: An Analysis of the HERO Registry.

eClinicalMedicine. 2022 Mar 1; 45:101314. https://doi.org/10.1016/j.eclinm.2022.101314 PMID:

35265822

103. Farnsworth J, Drescher K, Nieuwsma J, Walser R, Currier J. The Role of Moral Emotions in Military

Trauma: Implications for the Study and Treatment of Moral Injury. Rev Gen Psychol. 2014 Dec 1;

18:249–62.

104. Frankfurt S, Frazier P. A Review of Research on Moral Injury in Combat Veterans. Mil Psychol. 2016

May 23; 28.

PLOS ONE Triggers and factors associated with moral distress and moral injury in healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0303013 June 27, 2024 32 / 32

https://doi.org/10.1016/j.cpr.2023.102377
http://www.ncbi.nlm.nih.gov/pubmed/38218124
https://doi.org/10.1002/jts.22362
http://www.ncbi.nlm.nih.gov/pubmed/30688367
https://doi.org/10.1177/11786329231198991
https://doi.org/10.1177/11786329231198991
http://www.ncbi.nlm.nih.gov/pubmed/37736335
https://doi.org/10.1177/09697330211062982
https://doi.org/10.1177/09697330211062982
http://www.ncbi.nlm.nih.gov/pubmed/35081833
https://www.gov.wales/technical-advisory-group-moral-injury-health-care-workers-during-covid-19-pandemic-html
https://www.gov.wales/technical-advisory-group-moral-injury-health-care-workers-during-covid-19-pandemic-html
https://doi.org/10.1136/bmjopen-2021-053396
https://doi.org/10.1136/bmjopen-2021-053396
http://www.ncbi.nlm.nih.gov/pubmed/34972767
https://doi.org/10.1080/20008066.2022.2105577
https://doi.org/10.1080/20008066.2022.2105577
http://www.ncbi.nlm.nih.gov/pubmed/35967893
https://doi.org/10.3390/ijerph18179235
http://www.ncbi.nlm.nih.gov/pubmed/34501818
https://doi.org/10.1016/j.jpsychires.2021.03.014
http://www.ncbi.nlm.nih.gov/pubmed/33765451
https://doi.org/10.1016/j.eclinm.2022.101314
http://www.ncbi.nlm.nih.gov/pubmed/35265822
https://doi.org/10.1371/journal.pone.0303013

