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	S1: TI ( ''mass murder*'' OR ''spree kill*'' OR ''School shoot*'' OR familicide OR ''rampage shoot*'' OR ''workplace shoot* OR ''mass shoot*'' OR ''mass public shoot*'' OR ''lone wol*'' ) OR AB ( ''mass murder*'' OR ''spree kill*'' OR ''School shoot*'' OR familicide OR ''rampage shoot*'' OR ''workplace shoot* OR ''mass shoot*'' OR ''mass public shoot*'' OR ''lone wol*'' ) 

AND

[bookmark: _Hlk98758718][bookmark: _Hlk100228082][bookmark: _Hlk100228339]S2: TI (Trigger* OR Antecedent* OR Stress* OR Motivation* OR Precipitat* OR Precipitating Factor* OR ''Crisis Event*'' OR ''Precipitating Crisis Event*'' OR Loss* OR ''Life History'' OR Sex* OR Romance OR Romantic Failure* OR Divorc* OR Rejection OR Employ* OR ''Work Problem*'' OR Family* OR ''Family Problem*'' OR Bully OR School Problem* OR Shame OR Envy OR Jealousy OR Status OR Humiliation OR ''Social Marginalisation'' OR Failure) OR AB TI Trigger* OR Antecedent* OR Stress* OR Motivation* OR Precipitat* OR Precipitating Factor* OR ''Crisis Event*'' OR ''Precipitating Crisis Event*'' OR Loss* OR ''Life History'' OR Sex* OR Romance OR Romantic Failure* OR Divorc* OR Rejection OR Employ* OR ''Work Problem*'' OR Family* OR ''Family Problem*'' OR Bully OR School Problem* OR Shame OR Envy OR Jealousy OR Status OR Humiliation OR ''Social Marginalisation'' OR Failure) 

AND

[bookmark: _Hlk98758744]S3: TI (Sample OR Data* OR Empirical OR ''Case Studies'' OR ''Case Files'' OR ''Court Records'' OR ''Public Investigation Files OR ''Police Files'' OR ''FBI Supplementary Homicide Reports'' OR ''Comparative Analysis'' OR Compare *) OR AB  (Sample OR Data* OR Empirical OR ''Case Studies'' OR ''Case Files'' OR ''Court Records'' OR ''Public Investigation Files OR ''Police Files'' OR ''FBI Supplementary Homicide Reports'' OR ''Comparative Analysis'' OR Compare*)

S1: TI ( ''mass murder*'' OR ''spree kill*'' OR ''School shoot*'' OR familicide OR ''rampage shoot*'' OR ''workplace shoot* OR ''mass shoot*'' OR ''mass public shoot*'' OR ''lone wol*'' ) OR AB ( ''mass murder*'' OR ''spree kill*'' OR ''School shoot*'' OR familicide OR ''rampage shoot*'' OR ''workplace shoot* OR ''mass shoot*'' OR ''mass public shoot*'' OR ''lone wol*'' )
 
AND

S2: TI (Trigger* OR Antecedent* OR Stress* OR Motivation* OR Precipitat* OR Precipitating Factor* OR ''Crisis Event*'' OR ''Precipitating Crisis Event*'' OR Loss* OR ''Life History'' OR Sex* OR Romance OR Romantic Failure* OR Divorc* OR Rejection OR Employ* OR ''Work Problem*'' OR Family* OR ''Family Problem*'' OR Bully OR School Problem* OR Shame OR Envy OR Jealousy OR Status OR Humiliation OR ''Social Marginalisation'' OR Failure) OR AB TI Trigger* OR Antecedent* OR Stress* OR Motivation* OR Precipitat* OR Precipitating Factor* OR ''Crisis Event*'' OR ''Precipitating Crisis Event*'' OR Loss* OR ''Life History'' OR Sex* OR Romance OR Romantic Failure* OR Divorc* OR Rejection OR Employ* OR ''Work Problem*'' OR Family* OR ''Family Problem*'' OR Bully OR School Problem* OR Shame OR Envy OR Jealousy OR Status OR Humiliation OR ''Social Marginalisation'' OR Failure) 

AND

S3: TI (Sample OR Data* OR Empirical OR ''Case Studies'' OR ''Case Files'' OR ''Court Records'' OR ''Public Investigation Files OR ''Police Files'' OR ''FBI Supplementary Homicide Reports'' OR ''Comparative Analysis'' OR Compare *) OR AB  (Sample OR Data* OR Empirical OR ''Case Studies'' OR ''Case Files'' OR ''Court Records'' OR ''Public Investigation Files OR ''Police Files'' OR ''FBI Supplementary Homicide Reports'' OR ''Comparative Analysis'' OR Compare*)

S1: {mass murder} OR {spree killing} OR {school shooting} OR familicide OR {rampage shooter} OR {workplace shooter} OR {mass shootings} OR {mass public shooting} OR {lone wolf}

AND

S2: Trigger OR Antecedent OR Stressor OR Motivation OR {Precipitating Factor} OR {crisis event} OR {Precipitating Crisis Event} OR loss OR {life history} OR sex OR romance OR {romantic failure} OR divorce OR rejection OR employment OR {work problem} OR family OR {family problem} OR bully OR {school problem} OR shame OR envy OR jealousy OR status OR humiliation OR {social marginalisation} OR failure 

AND

S3: sample OR data OR empirical OR {Case Studies} OR {Case Files} OR {Court Records} OR {Public Investigation Files} OR {Police Files} OR {FBI Supplementary Homicide Reports} OR {Comparative Analysis} OR compare.

S1: ''mass murder*'' OR ''spree kill*'' OR ''School shoot*'' OR familicide OR ''rampage shoot*'' OR ''workplace shoot* OR ''mass shoot*'' OR ''mass public shoot*'' OR ''lone wol*'' (Title) or ''mass murder*'' OR ''spree kill*'' OR ''School shoot*'' OR familicide OR ''rampage shoot*'' OR ''workplace shoot* OR ''mass shoot*'' OR ''mass public shoot*'' OR ''lone wol*'' (Abstract)

AND

S2:  Trigger* OR Antecedent* OR Stress* OR Motivation* OR Precipitat* OR Precipitating Factor* OR ''Crisis Event*'' OR ''Precipitating Crisis Event*'' OR Loss* OR ''Life History'' OR Sex* OR Romance OR Romantic Failure* OR Divorc* OR Rejection OR Employ* OR ''Work Problem*'' OR Family* OR ''Family Problem*'' OR Bully OR School Problem* OR Shame OR Envy OR Jealousy OR Status OR Humiliation OR ''Social Marginalisation'' OR Failure (Title) or Trigger* OR Antecedent* OR Stress* OR Motivation* OR Precipitat* OR Precipitating Factor* OR ''Crisis Event*'' OR ''Precipitating Crisis Event*'' OR Loss* OR ''Life History'' OR Sex* OR Romance OR Romantic Failure* OR Divorc* OR Rejection OR Employ* OR ''Work Problem*'' OR Family* OR ''Family Problem*'' OR Bully OR School Problem* OR Shame OR Envy OR Jealousy OR Status OR Humiliation OR ''Social Marginalisation'' OR Failure (Abstract)

AND

S3: Sample OR Data* OR Empirical OR ''Case Studies'' OR ''Case Files'' OR ''Court Records'' OR ''Public Investigation Files OR ''Police Files'' OR ''FBI Supplementary Homicide Reports'' OR ''Comparative Analysis'' OR Compare * (Title) or Sample OR Data* OR Empirical OR ''Case Studies'' OR ''Case Files'' OR ''Court Records'' OR ''Public Investigation Files OR ''Police Files'' OR ''FBI Supplementary Homicide Reports'' OR ''Comparative Analysis'' OR Compare * (Abstract)
	37
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	Hand Search

Total
	
	3

634






Inclusion and Exclusion Criteria
	Inclusion Criteria: 
· International studies written in English published in a peer reviewed journal.
· Empirical research on mass murderers, school shooters, rampage shooters, family annihilators, mass shooters, mass public shooters, workplace shooters or spree killers
· Research outcome had to discern demographics plus  motivations, triggers, stressors, pathway behaviours, personal life histories, antecedents, characteristics, or personal crises suffered by the offender.
· Research focusing on the mental health of the offender had to clearly outline that the offender had a clinical diagnosis, either prior to their crime or, if they survived, after assessment by professionals in the process of the trial. 
	Exclusion criteria: 
· Non-English research
· Research focusing on serial killers, terrorism, financially motivated mass murder or mass murder carried out in the process of another crime (such as armed robbery). Though it is likely some studies include these categories as part of their research, studies focusing mostly on these forms of mass murder are excluded as motivations are clearer cut (acquiring money, eliminating witnesses, gangs fighting for territory, racism etc).
· Research which used a minimum count of victims who were killed or injured rather than just killed. The exception is school shootings which are commonly defined using a location parameter.  
· Editorials, commentaries, opinion pieces pertaining to mass murder. 
· Articles on gun control
· Grey literature 

	· Dates of publication from 1967 – 2022 
	· Research which focuses of victims of mass murder, police responders to mass murder, witness to mass murders and any research which did not focus on the perpetrator himself.
· Research focusing on media and culture.
· Theses, conference papers, book chapters 
· Case studies with a focus on mental health issues which were not diagnosed clinically during offenders' life or diagnosed clinically subsequent to his offence
· Studies on the mental health of offenders which garnered their information from media reports and carried out their own evaluation. 
· Research focusing on recommended security features.
· Research focusing on the prevalence of mass murder.
· Research on genocide
· Research on trauma







 Quality Appraisal - Qualitative Studies
	Criteria
	1

	2
	3
	4

	5
	6

	7
	8
	9
	10
	11
	12
	13
	14
	

	Explicit theoretical framework
	2
	2
	3
	3
	1
	1
	3
	2
	2
	2
	3
	3
	3
	2
	32/42

	Statement of aims/objectives in main report
	2
	3
	2
	3
	3
	3
	3
	3
	2
	3
	3
	2
	3
	2
	37/42

	Evidence of sample size considered in terms of analysis
	1
	1
	2
	2
	1
	0
	0
	2
	0
	2
	1
	1
	1
	0
	14/42

	Representative sample of target group 
	2
	1
	2
	2
	1
	1
	1
	2
	1
	2
	2
	1
	1
	2
	21/42

	Description of procedure for data collection
	2
	2
	3
	3
	1
	1
	3
	3
	1
	2
	3
	1
	3
	3
	31/42

	Rationale for choice of data collection
	2
	2
	2
	3
	1
	1
	2
	2
	2
	2
	1
	2
	2
	2
	26/42

	Fit between stated research question and format and content of data collection
	2
	3
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	2
	29/42

	Fit between research question and analysis
	2
	2
	3
	2
	2
	3
	2
	3
	2
	2
	2
	2
	3
	2
	32/42

	Good justification for analytical method selected
	0
	2
	2
	1
	0
	3
	1
	3
	0
	2
	1
	1
	1
	2
	19/42

	Assessment of reliability of analytical process
	1
	0
	3
	3
	0
	1
	2
	1
	1
	0
	1
	1
	1
	0
	15/42

	Strengths and limitations critically discussed
	0
	0
	1
	3
	1
	2
	1
	2
	0
	0
	2
	2
	1
	2
	17/42

	Score
	16/33
	18/33
	25/33
	27/33
	13/33
	18/33
	20/33
	25/33
	13/33
	19/33
	21/33
	18/33
	21/33
	19/33
	273/462

	%
	48.4 
	54.5
	75.7
	81.8
	39.3
	54.5
	60.6
	75.7
	39.3
	57.5
	63.6
	54.5
	63.6
	57.5
	59%


1 = Fox & Levin, (2021), 2 = Farr (2019), 3 = Hilal et al. (2015), 4 = Kowalski et al. (2021), 5 = Langman (2008), 6 = Lankford & Silva (2021), 7 = Leary et al (2003), 8 = Liem & Reichelmann (2014), 9 = Newman & Fox (2009), 10 = Meloy et al., (2004), 11 = McPhedran (2020), 12 = Scott & Fleming (2014), 13 = Timm and Aydin (2020), 14 = Toscini (2020)




Quality Appraisal – Quantitative Studies
	Criteria
	Fox et al (2016)

	Fridel (2021)

	Gerard et al. (2016)

	Ilic & Frei (2019)

	Lankford (2016)

	Taylor (2018)
	

	Explicit theoretical framework
	0
	1
	1
	1
	0
	1
	4/18

	Statement of aims/objectives in main report
	3
	3
	2
	2
	3
	3
	16/18

	Evidence of sample size considered in terms of analysis
	2
	2
	1
	1
	2
	1
	9/18

	Representative sample of target group of a reasonable size
	2
	2
	1
	2
	2
	2
	11/18

	Description of procedure for data collection
	3
	2
	2
	3
	2
	2
	14/18

	Rationale for choice of data collection
	2
	2
	2
	2
	2
	2
	12/18

	Statistical assessment of reliability and validity of measurement tool(s)
	1
	1
	2
	2
	0
	0
	6/18

	Fit between research question and method of data collection
	3
	3
	2
	3
	2
	2
	15/18

	Fit between research question and method of analysis
	3
	2
	2
	3
	3
	3
	16/18

	Good justification for analytic method selected
	3
	3
	2
	3
	1
	2
	14/18

	Strengths and limitations critically discussed
	3
	3
	1
	2
	0
	2
	11/18

	Score
	25/33
	24/33
	18/33
	24/33
	17/33
	20/33
	128/198

	%
	75.7%
	72.7%
	54.5%
	72.7%
	51.5%
	60.6%
	64.6%



