         Supplementary materials
	Supplementary Table 1.
Socio-demographic characteristics of HSCWs at T1, and their association with PTED and the MIES subscales at T2 

	
	N
	%
	PTED
	p
	Effect size
	Transgressions-others
	p
	Effect size
	Transgressions-self
	p
	Effect size
	Betrayal
	p
	Effect size

	Gendera

	Male
	98
	24.5%
	1.10 (0.98)
	.356
	0.00
	3.03 (1.62)
	.469
	0.10
	1.82 (1.09)
	.329
	.13
	2.75 (1.46)
	.678
	0.05

	Female
	302
	75.5%
	1.10 (0.91)
	
	
	2.87 (1.46)
	
	
	1.96 (1.13)
	
	
	2.82 (1.36)
	
	

	Professional roleb

	Allied health 
	58
	14.5%
	0.93 (0.83) 
	.201
	0.00
	2.81 (1.36)
	.695
	0.00
	1.83 (1.04)
	.253
	0.00
	2.57 (1.44)
	.548 
	0.00

	Primary care practitioner 
	63
	15.8%
	1.17 (0.96)
	
	
	3.08 (1.47)
	
	
	1.87 (1.01)
	
	
	2.96 (1.21)
	
	

	Managerial 
	42
	10.5%
	0.86 (0.77)
	
	
	2.87 (1.61)
	
	
	1.79 (1.15)
	
	
	2.67 (1.43)
	
	

	Health info/science 
	37
	9.3%
	1.45 (0.98)
	
	
	2.74 (1.62)
	
	
	2.11 (1.24)
	
	
	2.72 (1.45)
	
	

	Psychological
	27
	6.8%
	1.02 (0.85)
	
	
	2.93 (1.45)
	
	
	1.84 (1.05)
	
	
	2.90 (1.25)
	
	

	Corporate 
	65
	16.3%
	1.23 (0.95)
	
	
	2.87 (1.56)
	
	
	1.81 (1.04)
	
	
	2.98 (1.55)
	
	

	Clinical support 
	108
	27%
	1.14 (0.96)
	
	
	2.96 (1.50)
	
	
	2.08 (1.22)
	
	
	2.78 (1.33)
	
	

	Mental healtha 
	

	Current mental health diagnoses
	97
	24.3%
	1.44 (1.00)
	.001c
	0.43

	3.10 (1.58)
	.247
	0.16

	2.05 (1.17)
	.266
	0.15
	3.10 (1.46)
	.034d
	0.28

	No current mental health diagnoses
	303
	75.8%
	1.03 (0.88)
	
	
	2.85 (1.48)
	
	
	1.88 (1.10)
	
	
	2.71 (1.35)
	
	

	Ethnicitya 

	White
	326.5
	81.6%
	1.11 (0.94)
	.559
	0.09
	2.94 (1.51)
	.414
	0.11
	1.95 (1.14)
	.328
	0.13
	2.82 (1.40)
	.528
	0.09

	Ethnic minorities  
	73.5
	18.4%
	1.19 (0.91)
	
	
	2.78 (1.46)
	
	
	1.81 (.98)
	
	
	2.70 (1.30)
	
	

	Note. Mean (SD) are reported. a Independent samples t-test reporting Cohen’s d effect size, b One-way ANOVA reporting η2 effect size, c Mean difference -0.42, CI [-0.66, -0.17] t(595.922) = -3.30, p=.001, d = 0.43, d Mean difference -0.40, CI [-0.76, -0.03]  t(488.682) = -2.13, p=.034, d = 0.28
Allied health roles include dentistry, pharmacy, ambulance service and public health, primary care practitioner roles include nursing, midwifery, doctors, and advanced/specialist care practitioners, and corporate roles include the admin and domestic services.
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	Supplementary Table 2. 
Prolific study description. 

	Assessing the impact of COVID-19 on the mental health of healthcare staff in the UK 
Researchers based at the University of Liverpool have launched a confidential study to explore what factors will influence the onset of mental health difficulties following the COVID-19 pandemic.
The study aims to track changes across time by giving participants the opportunity to take part in a second round of data collection in one year. 
To be eligible to participate, you must be:
· Living in the United Kingdom at the time of the COVID-19 outbreak in the UK
· Employed in a health or social care role during the COVID-19 outbreak
· Fluent in speaking English language
· Aged 18 years or older
· Able to complete an online survey
There will be two online surveys spaced 12 months apart. Each survey should take no longer than 20 minutes to complete.

You will receive £2.50 for taking part in survey one, and a further £2.50 for taking part in survey two in 12 months. 
Once you have completed the study, we will endeavor to review your submission within 24-48 hours, and no later than 21 days later. Once your submission has been accepted, Prolific will process the payment into your account which can then be cashed out by you into your PayPal account. 
Should you have any more questions about this study please contact the student researcher (hlcbrenn@liverpool.ac.uk) or principal investigator using the details below:
 
Principal Investigator:				            Student Researcher: 
Jonathan Cole                                                                         Chloe Brennan
Eleanor Rathbone Building			                        Eleanor Rathbone Building 
L69 7ZA						            L69 7ZA
Liverpool						            Liverpool
0151 794 2175						hlcbrenn@liverpool.ac.uk 	
joncole@liverpool.ac.uk					

Thank you in advance! 




	Supplementary Table 3. 
Information sheet for participants. 

	Assessing the impact of COVID-19 on the mental health of healthcare staff
Participant Information Sheet 
You are being invited to participate in a research study. Before you decide whether to participate, it is important for you to understand why the research is being done and what it will involve. Please take time to read the following information carefully.
What is the purpose of the study? We want to gain a better understanding of the impact of COVID-19 on needing to make difficult moral decisions at work and on feelings of embitterment. Intense feelings of embitterment can disrupt daily functioning. We are also interested in whether these feelings are associated with optimism, future thinking, self-esteem and coping. 
Why have I been chosen to take part? We are looking for volunteers who are aged 18 years or older and have worked in a healthcare role during the COVID-19 pandemic.
Do I have to take part? No. Participation in this research is completely voluntary. You are free to withdraw at any time without explanation. Please take note that once submitted, your results cannot be withdrawn since we will not be able to trace your responses back to you personally.
What will happen if I take part? This is a two part online study. You will be asked some questions about your age, gender, job role, ethnicity and mental health diagnoses. You will then be asked questions about feelings of embitterment, moral decisions made at work, optimism, future thinking, self-esteem and coping. It should take no longer than 20 minutes to complete. In 12 months, you will be contacted by Prolific via email with an invite to take part in a second survey. The researchers will not have access to your contact details. Taking part in survey one does not obligate you to take part in survey two. 

Are there any risks in taking part? The questionnaire will ask about the impact of working during the pandemic on your mental health. We believe that the risk to you is minimal because the questions concern your everyday work experiences and you will be provided with a full explanation of the study when you are finished. However, if you think this is likely to cause you distress, we suggest that you do not take part. If you do take part and find the questions distressing, please seek additional support by accessing the information below: 
Confidential staff support line 
0300 131 7000, 7am – 11pm, 7 days a week,
OR text FRONTLINE to 85258 for 24/7 text support 

Mental health resources
The link below can redirect you to confidential helplines, free access to wellbeing apps such as SilverCloud, Sleepio, Daylight, Unmind and Headspace, access to REACT MR conversation training, and a virtual staff common rooms.

https://people.nhs.uk/help/ 


Project 5 
Free access to self-help resources, 2 coaching sessions and 3 well-being sessions provided by mental health practitioners can be accessed via the link below: 

https://www.project5.org/registernhsstaff

Practical advice
For advice on a range of practical COVID related issues for health workers, please access the link below: 

https://www.unison.org.uk/at-work/health-care/big-issues/covid-19-advice-health-workers/ 

Are there any benefits in taking part? Taking part in the study will help us to understand the impact of COVID-19 on healthcare staff. You can receive a copy of the report of the main findings by contacting the researchers. 
What if I am unhappy or if there is a problem? If you are unhappy, or if there is a problem, please feel free to let us know by contacting Professor Jonathan Cole [joncole@liverpool.ac.uk, 0151 794 2175] and we will try to help. If you remain unhappy or have a complaint which you feel you cannot come to us with then you should contact the Research Ethics and Integrity Office at ethics@liv.ac.uk. When contacting the Research Ethics and Integrity Office, please provide details of the name or description of the study (so that it can be identified), the researcher(s) involved, and the details of the complaint you wish to make.

Will my participation be kept confidential, and what will happen to the results? All the information collected about you during the course of the research will be anonymous. Your responses cannot be linked back to any identifiable information. You will NOT be asked to provide any information that will make you easily identifiable (for example, name, address, postcode, DOB). The overall results of the study will be published in academic journals and form part of a PhD thesis. 

Who can I contact if I have further questions? Please contact Chloe Brennan for any further questions (hlcbrenn@liverpool.ac.uk).  
Principal Investigator:					Student Researcher:
Jonathan Cole	                                                                        Chloe Brennan
Eleanor Rathbone Building					Eleanor Rathbone Building
L69 7ZA						            L69 7ZA
Liverpool						            Liverpool
0151 794 2175				                        hlcbrenn@liverpool.ac.uk joncole@liverpool.ac.uk		 

Further information on how your data will be used can be found in the table below.
	How will my data be collected?
	Your data will be collected via the Qualtrics platform.

	How will my data be stored?
	Your data will be stored on the University’s computers of the principal investigator and student investigators.

	How long will my data be stored for?
	Your data will be stored for a maximum of ten years.

	What measures are in place to protect the security and confidentiality of my data?
	In order to protect the confidentiality of your data, we do not ask any identifiable information in this study. The data will be stored on the University computers of the supervisor and student investigators.

	Will my data be anonymised?
	Your responses cannot be linked back to any identifiable information in any publications.

	How will my data be used?
	Your data will be used as part of a research project, which may be included in a PhD thesis and potentially submitted for a peer-reviewed publication. 

	Who will have access to my data?
	Your data will be accessible to the principal investigator, the student investigators and potentially other authorised researchers to support future research projects.  

	Will my data be archived for use in other research projects in the future?
	Your data will remain accessible to the principal investigator, the student investigators and potentially other authorised researchers to support other research in the future  for a maximum of ten years. 

	How will my data be destroyed?
	Your data will be deleted from the University computers.
















	Supplementary Table 4. 
Severity and frequency of endorsement of items on the MIES and PTED scale in UK HSCWs at T2

	MIES Item-level endorsement
	Raw  (N)
	% [95% CI]

	I saw things that were morally wrong
	190
	47.6% [42.7, 52.4%]

	I am troubled by having witnessed others immoral acts 
	143
	35.7% [31.1, 40.4%]

	I acted in ways that violated by own moral code or values
	51
	12.7% [9.7, 16.2%]

	I am troubled by having acted in ways that violated by own moral code or values
	64
	16% [12.7, 19.8%]

	I violated by own morals by failing to do something that I felt I should have done
	63
	15.8% [12.5, 19.6%]

	I am troubled because I violated by own morals by failing to do something that I felt I should have done
	69
	17.4% [13.9, 21.3%]

	I feel betrayed by superiors who I once trusted.
	160
	39.9% [35.2, 44.8%]

	I feel betrayed by fellow colleagues who I once trusted.
	131
	32.9% [28.4, 37.5%]

	I feel betrayed by others outside my work organisation who I once trusted.
	157
	39.2% [34.5, 44%]

	PTED Item-level endorsement
	Raw (N)
	% [95% CI]

	Any item endorsed by at “partially true” or greater level
	313
	78.2% [73.9, 82%]

	that hurt my feelings and caused considerable embitterment
	133
	33.3% [28.6, 38.1%]

	that led to a noticeable and persistent negative change in my mental well-being
	158
	39.6% [34.7, 44.5%]

	that I see as very unjust and unfair
	179
	44.8% [39.9, 49.8%]

	about which I have to think over and over again
	158
	39.5% [34.7, 44.5%]

	that causes me to be extremely upset when I am reminded of it
	146
	36.6% [31.8, 41.5%]

	that triggers me to harbour thoughts of revenge
	71
	17.7% [14.1, 21.8%]

	for which I blame and am angry with myself
	84
	21% [17.8, 25.3%]

	that led to the feeling that there is no sense to strive to make an effort
	115
	28.9% [24.5, 33.6%]

	that makes me to frequently feel sullen or unhappy
	157
	39.3% [34.4, 44.2%]

	that impaired my overall physical well being
	122
	30.5% [26, 35.3%]

	that causes me to avoid certain places or persons so as to not be reminded of them
	115
	28.7% [24.3, 33.4%]

	that makes me feel helpless and disempowered
	152
	38.1% [33.3, 43.6%]

	that triggers feelings of satisfaction when I think that the responsible party having to experience a similar situation
	95
	23.6% [19.6, 28.1%]

	that led to a considerable decrease in my strength and drive
	169
	42.1% [37.2, 47.1%]

	that made that I am more easily irritated than before
	174
	43.6% [38.6, 48.6%]

	that makes that I must distract myself in order to experience a normal mood
	144
	36% [31.2, 40.9%]

	that made me unable to pursue occupational and/or family activities as before
	151
	37.8% [33, 42.7%]

	that caused me to draw back from friends and social activities
	174
	43.6% [38.7, 48.6%]

	which frequently evokes painful memories
	130
	32.4% [27.8, 37.2%]

	Changes in PTED endorsement across T1 and T2
	% 
	

	Cut-off score 1.6
	
	

	No PTED at T1 or T2 
	57.2%
	

	PTED at T1 only 
	14.7%
	

	PTED at T2 only 
	12.6%
	

	PTED at T1 and T2 
	15.6%
	

	Cut-off score 2
	
	

	No PTED at T1 or T2
	68.7%
	

	PTED at T1 only 
	8.1%
	

	PTED at T2 only 
	0%
	

	PTED at T1 and T2 
	12.1%
	

	Cut-off score 2.5
	
	

	No PTED at T1 or T2
	85.5%
	

	PTED at T1 only 
	2.9%
	

	PTED at T2 only 
	4.5%
	

	PTED at T1 and T2 
	7%
	

	Note. For item-level endorsement, each MIES item was coded as endorsed if the participant responded either “slightly agree” “moderately agree” or “strongly agree” and each PTED item was coded as endorsed if the participant responded either “partially true” “very much true” or “extremely true”. MIES = Moral Injury Events Scale; PTED = post-traumatic embitterment disorder. 





	Supplementary table 5. 
Descriptive statistics for the exposure to occupational stressors scale at T1 and T2, split by occupation 

	Item 
	T1
	T2

	
	MeanSD
	Min
	Max
	Mean (SD)
	Min
	Max

	Full scale
	9.91 3.44
	5
	20
	10.02 3.56
	5
	20

	Item 1
	2.14 0.99
	1
	4
	2.37 1.01
	1
	4

	Item 2 
	1.94 0.99
	1
	4
	1.84 0.93
	1
	4

	Item 3
	1.86 0.90
	1
	4
	1.90 0.96
	1
	4

	Item 4
	1.85 0.91
	1
	4
	1.78 0.93
	1
	4

	Item 5
	2.12 1.04
	1
	4
	2.12 1.04
	1
	4

	Allied health 
	
	
	
	
	
	

	Full scale
	10.84 3.50
	5
	19
	10.04 3.38
	5
	19

	Item 1
	2.14 1.07
	1
	4
	2.43 0.97
	1
	4

	Item 2 
	2.05 1.10
	1
	4
	1.90 0.91
	1
	4

	Item 3
	2.02 0.87
	1
	4
	1.81 0.87
	1
	4

	Item 4
	2.10 0.96
	1
	4
	1.90 0.90
	1
	4

	Item 5
	2.21 1.22
	1
	4
	2.00 1.03
	1
	4

	Primary care practitioner 

	Full scale
	11.51 3.42
	6
	18
	11.68 3.85
	5
	20

	Item 1
	2.80 0.99
	1
	4
	2.92 0.98
	1
	4

	Item 2 
	2.22 1.08
	1
	4
	2.25 1.07
	1
	4

	Item 3
	1.98 0.89
	1
	4
	2.19 1.07
	1
	4

	Item 4
	2.09 0.90
	1
	4
	1.97 1.03
	1
	4

	Item 5
	2.60 1.07
	1
	4
	2.34 1.09
	1
	4

	Managerial  

	Full scale
	9.79 3.04
	5
	18
	9.73 3.34
	5
	18

	Item 1
	1.85 0.75
	1
	4
	2.18 0.94
	1
	4

	Item 2 
	1.72 0.80
	1
	3
	1.85 0.97
	1
	4

	Item 3
	2.27 1.13
	1
	4
	2.08 1.03
	1
	4

	Item 4
	1.72 0.80
	1
	4
	1.79 0.92
	1
	4

	Item 5
	1.94 0.90
	1
	4
	1.83 0.86
	1
	4

	Health info/science  

	Full scale
	9.09 2.95
	5
	18
	9.01 3.21
	5
	16

	Item 1
	1.81 0.85
	1
	4
	1.94 0.95
	1
	4

	Item 2 
	1.84 0.92
	1
	4
	1.65 0.80
	1
	4

	Item 3
	1.73 0.72
	1
	3
	1.84 0.98
	1
	4

	Item 4
	1.73 0.80
	1
	4
	1.42 0.81
	1
	4

	Item 5
	1.92 1.02
	1
	4
	2.16 1.09
	1
	4

	Psychological  

	Full scale
	8.37 2.64
	5
	16
	8.76 2.89
	5
	16

	Item 1
	1.50 0.83
	1
	4
	2.01 0.91
	1
	4

	Item 2 
	1.40 0.82
	1
	4
	1.56 0.73
	1
	4

	Item 3
	1.55 0.76
	1
	4
	1.62 0.81
	1
	4

	Item 4
	2.05 0.76
	1
	3
	1.75 0.85
	1
	4

	Item 5
	1.55 0.89
	1
	4
	1.83 0.85
	1
	4

	Corporate

	Full scale
	8.6 3.10
	5
	19
	9.33 3.17
	5
	19

	Item 1
	1.78 0.89
	1
	4
	2.11 0.96
	1
	4

	Item 2 
	1.60 0.86
	1
	4
	1.60 0.77
	1
	4

	Item 3
	1.64 0.90
	1
	4
	1.86 0.94
	1
	4

	Item 4
	1.50 0.71
	1
	3
	1.61 0.85
	1
	4

	Item 5
	1.68 0.79
	1
	3
	2.15 1.05
	1
	4

	Clinical support

	Full scale
	9.97 3.52
	5
	20
	10.22 3.72
	5
	20

	Item 1
	2.16 1.01
	1
	4
	2.45 1.00
	1
	4

	Item 2 
	2.04 1.02
	1
	4
	2.45 0.93
	1
	4

	Item 3
	1.74 0.95
	1
	4
	1.83 0.93
	1
	4

	Item 4
	1.76 0.91
	1
	4
	1.84 0.96
	1
	4

	Item 5
	2.20 1.08
	1
	4
	2.22 1.06
	1
	4

	Item 1 = “I am exposed to COVID when I perform my current job”, Item 2 = I have been affected by lack of PPE and/or clear COVID training in my current job, Item 3 = I have made difficult decisions regarding resource allocation due to COVID-19,  Item 4 = I feel unable to provide adequate care or save patients I usually would due to COVID-19, Item 5 = I have experienced separation from, or fear for my loved ones due to working on the frontline to the COVID-19 pandemic 




	Supplementary Table 6.
Pearson’s correlation coefficients of potential confounds of PTED, transgressions-others, transgressions-self, and betrayal at T2 

	
	Age
	Years in role
	Social desirability T2
	PTED T2
	Transgressions-others T2
	Transgressions-self T2
	Betrayal T2

	Age T1
	
	
	
	
	
	
	

	Years in role T1
	.51**
	
	
	
	
	
	

	Social desirability T2
	.13*
	.12*
	
	
	
	
	

	PTED T2
	-.03
	-.07
	-.16**
	
	
	
	

	Transgressions-others T2
	-.01
	-.01
	-.08
	.33**
	
	
	

	Transgressions-self T2
	-.01
	.05
	-.15**
	.34**
	.44**
	
	

	Betrayal T2
	.10
	.05
	-.12*
	.47**
	.64**
	.50**
	

	Note. T1 = Time one; T2 =Time two; transgressions-others = Moral Injury transgressions by others; transgressions-self = Moral Injury transgressions by self; betrayal = Moral Injury betrayal. 










	





















	
Supplementary Table 7. 
Coefficients from the final step in hierarchical multiple regression analyses predicting T2 PTED and transgressions-others, transgressions-self, and betrayal scores 

	
	PTED
	Transgressions-others
	Transgressions-self
	Betrayal

	Predictors
	β
	95% CI
	p
	β
	95% CI
	p
	β
	95% CI
	p
	β
	95% CI       
	       p

	Current mental health diagnoses
	0.20
	[-0.05, 0.45]
	.119
	0.07
	[-0.22, 0.35]
	.654
	-0.02
	[-0.30, 0.25]
	.864
	0.05
	[-0.20, 0.31]
	.692

	Social desirability
	-0.07
	[-0.18, 0.04]
	.196
	-0.09
	[-0.20, 0.03]
	.153
	-0.10
	[-0.22, -0.01]
	.080
	-0.08
	[-0.18, 0.03]
	.142

	Occupational stressors
	0.25
	[0.15, 0.35]
	<.001
	0.24
	[0.13, 0.36]
	<.001
	0.20
	[0.10, 0.31]
	<.001
	0.24
	[0.13, 0.34]
	<.001

	Optimism
	0.02
	[-0.13, 0.18]
	.763
	-0.06
	[-0.22, 0.11]
	.490
	0.13
	[-0.04, 0.30]
	.121
	0.12
	[-0.05, 0.28]
	.171

	Pessimism 
	0.04
	[-0.11, 0.18]
	.639
	0.00
	[-0.16, 0.15]
	.971
	0.04
	[-0.12, 0.20]
	.611
	0.12
	[-0.03, 0.26]
	.111

	Resilient coping style
	-0.04
	[-0.16, 0.08]
	.485
	0.10
	[0.03, 0.22]
	.126
	-0.04
	[-0.17, 0.09]
	.552
	0.12
	[0.00, 0.24]
	.045

	Distributive justice
	0.00
	[-0.13, 0.13]
	.983
	-0.02
	 [-0.16, 0.11]
	.748
	0.03
	[-0.11, 0.17]
	.629
	-0.03
	[-0.16, 0.09]
	.612

	Procedural justice
	-0.13
	[-0.25, -0.02]
	.019
	-0.18
	[-0.30, -0.06]
	.004
	-0.13
	[-0.25, -0.01]
	.038
	-0.22
	[-0.33, -0.11]
	<.001

	CFC-I 
	0.10
	[-0.02, 0.21]
	.107
	0.08
	[-0.04, 0.20]
	.180
	0.06
	[0.06, 0.18]
	.340
	0.09
	[-0.03, 0.20]
	.130

	CFC-F 
	0.10
	[-0.02, 0.21]
	.091
	0.09
	[-0.04, 0.22]
	.163
	0.06
	[-0.05, 0.18]
	.288
	0.10
	[-0.02, 0.22]
	.109

	Self-esteem
	-0.14
	[-.28, .01]
	.061
	0.05
	[-0.10, 0.20]
	.518
	-0.16
	[-0.32, 0.00
	.045
	-0.16
	[-0.30, -0.01
	.039

	Note. Reference groups: Current mental health diagnoses (none)
T2 = Time two; PTED = post-traumatic embitterment disorder; transgressions-others = Moral injury transgression by others; transgressions-self = Moral injury transgression by self; betrayal = Moral injury betrayal; CFC-I = Consideration of future consequences-Immediate; CFC-F = Consideration of future consequences-Future.
Significant p values are in bold. 








	Supplementary Table 8. 
Coefficients from the final step in hierarchical regression analyses using only significant predictors of PTED, transgressions-others, transgressions-self, and betrayal scores and controlling for baseline levels of the outcome. 

	PTED 
	Transgressions-others 
	Transgressions-self 
	Betrayal 

	Predictors
	β
	95% CI 
	p
	Predictors
	β
	 95% CI
	p
	Predictors
	β
	 95% CI
	p
	Predictors
	β
	 95% CI
	p

	Baseline PTED 
	0.38
	[0.28, 0.51]
	<.001
	Baseline transgressions-others
	0.26
	[0.15, 0.38]
	<.001
	Baseline transgressions-self
	0.25
	[0.12, 0.33]
	<.001
	Baseline betrayal
	-0.34 
	[0.23, -0.45]
	<.001

	Occupational stressors
	0.12
	[0.02, 0.23]
	.020
	Occupational stressors
	0.19
	[0.13, 0.53]
	.001
	Occupational stressors
	0.15
	[0.06, 0.33]
	.004
	Occupational stressors
	0.16
	[0.09, 0.43]
	.004

	Procedural justice
	-0.09
	[-0.15, 0.01]
	.092
	Procedural justice
	-0.13
	[-0.29, -0.03]
	.014
	Procedural justice
	-0.06
	[-0.16, 0.04]
	.270
	Procedural justice
	-0.13
	[-0.27, -0.03]
	.016

	
	
	
	
	
	
	
	
	Self-esteem
	-0.10
	[-0.04, 0]
	.052
	Self-esteem
	-0.16
	[-0.07, -0.01
	.003

	
	
	
	
	
	
	
	
	
	
	
	
	Resilient coping style
	0.12

	[0.04 0.53]
	.021

	Note.  PTED = post-traumatic embitterment disorder; transgressions-others = Moral injury transgression by others; transgressions-self = Moral injury transgression by self; betrayal = Moral injury betrayal; CFC-I = Consideration of future consequences-Immediate; CFC-F = Consideration of future consequences-Future.
Significant p values are in bold.







	Supplementary Table 9. 
Longitudinal Measurement invariance of PTED and procedural justice scales at T1 and T2.

	Model 
	Model fit 
	Model fit differences 

	PTED model
	χ2

	d.f.
	p
	CFI
	RMSEA [95% CI]
	SRMR
	ΔCFI

	Δ RMSEA

	Δ SRMR

	p

	Configural 
	1266.61
	645
	<.001
	.929
	.049 [.045, .053]
	.046
	N/A
	N/A
	N/A
	N/A

	Metric 
	1293.96  
	663
	<.001
	.928
	.049 [.045, .053]
	.054
	-0.001
	0.00
	0.008
	.115

	Scalar 
	1335.29  
	681
	<.001
	.925
	.049 [.045, .053]
	.054
	-0.003
	0.00
	0.001
	.001

	Procedural justice model
	
	
	
	
	
	
	

	

	
	

	Configural 
	109.26
	15
	<.001
	.960
	.125 [.104, .148]
	.023
	N/A
	N/A
	N/A
	N/A

	Metric
	112.60  
	18
	<.001
	.959
	.115 [.095, .135]
	.023
	0.00
	-0.011
	0.00
	.974

	Scalar
	114.67 
	21
	<.001
	.960
	.106 [.087, .125]
	.023
	0.00
	-0.009
	0.00
	.928

	Note. CFA = confirmatory factor analysis; PTED = post-traumatic embitterment disorder; MIES = moral injury events scale; d.f. = degrees of freedom; CFI = comparative fit index; RMSEA = root mean square error of approximation; CI = confidence interval.


      


	Supplementary Table 10. 
CFA model fit indices for four models of the MIES, procedural justice, PTED relationship.

	Models
	χ2
	d.f.
	p
	CFI
	TLI
	RMSEA
	90% CI
	SRMR

	Model 1
	588.022
	346
	p<.001
	0.957
	0.953
	0.042
	0.036, 0.048
	0.042

	Model 2
	1711.176
	1009
	p<.001
	0.937
	0.932
	0.042
	0.38, 0.045
	0.048

	Model 3
	695.046
	458
	p<.001
	  0.965
	0.962
	0.036
	0.030, 0.041
	0.046

	Model 4 
	2129.241
	1394
	p<.001
	  0.946
	0.943
	0.036
	0.033, 0.039
	0.046

	Note.  CFA = confirmatory factor analysis; PTED = post-traumatic embitterment disorder; MIES = moral injury events scale; d.f. = degrees of freedom; CFI = comparative fit index; RMSEA = root mean square error of approximation; CI = confidence interval.
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Supplementary information: CFA for all study variables
CFA for all instruments used in the present study were carried out using the Lavaan package in R V.4.1.0, and all estimations are based on ML procedures. To assess model fit, we examined incremental fit indices of the comparative fit index (CFI) and Tucker-Lewis index (TLI) and the absolute fit indices of RMSEA and standardised root mean square residual (SRMR). In line with recommendations by Perry et al., (2015) no arbitrary value was used as a cut-off. Instead, CFI and TLI close to 0.90 and SRMR and RMSEA close to zero (i.e., <0.06) were interpreted as representing adequate model fit. 
MIES
There is ongoing debate regarding model fit for the MIES, with a ‘transgressions’ (items 1-6) and ‘betrayal’ (i.e., items 7-9) two factor model proposed by Nash and colleagues (2013), a ‘transgression-other’ (i.e., items 1,2,7,8, and 9) and ‘transgression-self’ two factor model (i.e., items 3-6) proposed by Richardson et al., (2020), and a three factor model proposed by Bryan et al., (2016) (i.e., transgressions-others (i.e., items 1-2), transgressions-self (i.e., items 3-6) and betrayal (i.e., items 7-9). We tested all three. Fit indices for Nash’s initial two factor structure was suboptimal: χ2(26) = 288.243, p<..001, CFI = 0.824, TLI = 0.756, SRMR = 0.129, RMSEA (90% CI) = 0.159 (0.143, 0.176). The two-factor structure proposed by Richardson showed an improvement in model fit: χ2(26) = 102.080, p<.001, CFI = 0.949, TLI = 0.929, SRMR = 0.039, RMSEA (90% CI) = 0.086 (0.068, 0.103). However, the three-factor solution proposed by Bryan had superior model fit and was used in subsequent analyses: χ2(24) = 58.954, p<.001, CFI = 0.977, TLI = 0.965, SRMR = 0.027, RMSEA (90% CI) = 0.060 (0.041, 0.080).
PTED
The PTED scale is employed as a unidimensional scale and fit indices indicated that model fit was acceptable, χ2(152) = 371.525, p<.001, CFI = 0.937, TLI = 0.929, SRMR = 0.040, RMSEA (90% CI) = 0.060 (0.052, 0.068). 
Exposure to occupational stressors scale 
For this study we developed a measure assessing exposure to occupational stressors. A unidimensional model in which all items loaded onto one latent factor presented a satisfactory model fit: χ2(5) = 17.907, p=.003, CFI = 0.956, TLI = 0.913, SRMR = 0.042, RMSEA (90% CI) = 0.080 (0.042, 0.122). This is noteworthy given that this was a newly developed instrument. Modification indices identified that correlating error terms of item 3 (‘I have made difficult decisions regarding resource allocation due to COVID-19’) and item 4 (‘I feel unable to provide adequate care or save patients I usually would due to COVID-19’) would improve model fit. By correlating these error terms, model fit was excellent: χ2(4) = 4.700, p=.319, CFI = 0.998, TLI = 0.994, SRMR = 0.020, RMSEA (90% CI) = 0.021 (0.000, 0.081).
LOT-R
The LOT-R can be used as a unidimensional scale by reverse-scoring pessimism items to generate an overall optimism score. However, Glaesmer et al., (2012) argued for the use of a two-factor model. We tested both and found the unidimensional model fit to be sub-optimal: χ2(9) = 39.251, p<.001 CFI = 0.953, TLI = 0.922, SRMR = 0.047, RMSEA (90% CI) = 0.092 (0.063, 0.122). The two-factor model presented an improvement and was used in subsequent analyses: χ2(8) = 12.921, p=.115 CFI = 0.992, TLI = 0.986, SRMR = 0.025, RMSEA (90% CI) = 0.039 (0.000, 0.077). 
Rosenberg Self-esteem Scale 
The Rosenberg self-esteem scale is primarily employed as a unidimensional scale with negatively worded items reverse scored. The unidimensional scale displayed some measurement error: χ2(35) = 136.599, p<.001, CFI = 0.922, TLI = 0.900, SRMR = 0.053, RMSEA (90% CI) = 0.085 (0.070, 0.100). However, all factor loadings were significant.
Brief Resilience Coping Scale 
The unidimensional factor structure of the brief resilient coping scale demonstrated good model fit χ2(2) = 3.243 p=.222, CFI = .993, TLI = 0.979, SRMR = 0.025, RMSEA (90% CI) = 0.036 (0.000, 0.112).
Personal BJW
According to Lucas, Zhdanova and Alexander (2011) the personal BJW is comprised of two factors, distributive justice (distributive justice; items 1-4) and procedural justice (procedural justice; items 5-8). First, we tested a unidimensional model in which all items loaded onto a single latent factor and found this model was poor, χ2(20) = 557.685, p<.001, CFI = 0.699, TLI = 0.579, SRMR = 0.165, RMSEA (90% CI) = 0.259 (0.241, 0.278). The two-factor model had a much better fit; χ2(19) = 50.746, p<.001, CFI = 0.981, TLI = 0.974, SRMR = 0.031, RMSEA (90% CI) = 0.065 (0.043, 0.086). The two sub-scales were used in subsequent analyses. 
CFC-14
Given the on-going question regarding the model fit for the CFC scale (McKay et al., 2016) we examined a one-factor and a two-factor model. Model fit for a one-factor solution was less than ideal: χ2(77) = 355.905, p < .001; CFI = 0.733; TLI = 0.685; SRMR = 0.109, RMSEA = 0.095 (95% CI = 0.085, 0.105). Conversely, fit indices for the two-factor solution were acceptable and used in subsequent analyses: χ2 (76) = 105.183, p=.015, CFI = 0.972, TLI = 0.967, SRMR = 0.049, RMSEA = 0.031 (95% CI = 0.014, 0.045).
Social Desirability scale 
The unidimensional factor structure of the social desirability scale demonstrated some measurement error in the comparative fit indices: χ2(65) = 99.117, p<.004, CFI = 0.894, TLI = 0.873, SRMR = 0.053, RMSEA (90% CI) = 0.036 (0.021, 0.050). Despite this, all factor loadings did significantly load onto their latent factor.

