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	Author
	Year
	Service
	Research Design
	Relevant Findings

	1. 
	Agard et al. 
	2012


	Ambulance

	Qualitative  
Literature review
	· Decisions to withhold or withdraw CPR must always be based on sufficient information. As a result, it is important to accept that some resuscitation attempts will be subsequently regarded as unethical or unjustified, when further information about the medical condition of a patient prior to the cardiac arrest is obtained.
· It is generally beyond the competence of the emergency personnel to assess whether or not a resuscitation attempt is in the patient’s best interest, or to determine the kind of death the patient would have preferred. As a result, the views of the members of the emergency team regarding what constitutes a peaceful and dignified death should be used very cautiously when guiding the action that should be taken.

	2. 
	Akinci & Sadler-Smith 
	2019
	Police

	Qualitative 
Semi-structured interviews (n=27)

	· Proposes a “Perceiving-Knowing- Enacting-Closing” framework which captures the role that intuition plays in police first-response decisions and reflects the finding that it occurs in two different ways: 
· (1) recognition based intuition mode: defined as “identifying and implementing a predictable, viable sequence of action through the mobilization of expertise based on pattern recognition”; and 
· (2) intuition based inquiry mode: defined as “seeking to reduce uncertainty and diminish ambiguity by deliberate inquiry that seeks to resolve the situation in response to an intuition”. 
· In the recognition- based intuition mode the processes of “predicting” and “expediting” were to the fore in decisions executed under conditions of time pressure and dynamism; whereas in the intuition based inquiry mode “knowing” and “pursuing” prevailed under conditions of uncertainty and ambiguity. This latter mode extends current knowledge of “intuition-as-expertise” beyond RPD-type “recognize-and-respond” models.

	3. 
	Akinola & Mendes 
	2012
	Police 

	Quantitative 
Simulation exercises
(n=81)

	· Police officers showing higher cortisol responses to stress made fewer errors in a threat-related decision making task, but this was especially the case when they were deciding whether or not to shoot targets who were Black.
· These results indicate that cortisol responsiveness may enhance vigilance to threat cues

	4. 
	Anderson et al. 
	2018
	Ambulance 

	Qualitative 
Semi-structured interviews (n=16)


	· When faced with uncertain, unfamiliar or overwhelming situations commencing or continuing resuscitation was a default action—an automatic, well-rehearsed and safe response to a patient in cardiac arrest. 
· For those describing early career experiences, a common default was to commence or continue resuscitation until evidence pointed overwhelmingly to a poor prognosis, and/or an ICP arrived. 
· Participants with limited experience in resuscitation described being singularly focused on delivering basic life support, giving limited attention to the scene, bystanders or context. 
· Several participants who confessed they had, as inexperienced personnel, commenced or continued resuscitation due largely to a fear of criticism or blame.

	5. 
	Anderson et al. 
	2019
	Ambulance

	Qualitative
Online survey (n=72)

	· Paramedic students felt most confident with procedural or technical skills such as verification of death and least confident with psychosocial or non-technical skills such as providing emotional support to bereaved relatives. 
· Paramedic student exposure to cardiac arrest and patient death was highly variable and appeared to be associated with overall confidence

	6. 
	Bakken & Gilljam 
	2003

	Military

	Quantitative
Simulation exercises (n=84)
	· Dynamic decision theory (DDT) argues that the following holds with relevance to learning:
· People seek confirmation for their theories, and as a consequence they are often stuck in severely sub-optimal decision strategies. 
· Decision makers do not seek out alternative strategies when they are satisfied with outcomes, especially when it would take a long time to test newly generated hypotheses. 
· More often than not, decision makers in dynamic environments underestimate or ignore dynamic processes. As a consequence, they leave out concerns for side effects and self-reinforcing dynamics.
· Decomposition of the microworld in training compared to “train as you fight” results in the highest real world performance.

	7. 
	Bang & Liwang 
	2016

	Military

	Quantitative
Simulation exercises
(n=89)
 
	· Officers have an aversion to lower a previous given threat assessment.
· Institutional rule-in-use, which states that the analyst must begin their assessment with the previously conducted assessments, can influence the threat assessment. This influence is possibly connected, at least in part, to the cognitive bias of anchoring. It can also be said that the influence is not negligible. However, this influence is not necessarily only negative. 
· It can be argued that the operational utility of previous risk assessments could be questioned if there are large discrepancies from day to day.

	8. 
	Banks et al 
	2020
	Military 

	Mixed method
Simulation exercises
(n=58)
	· After training, decisions made by less experienced decision makers using fast and frugal heuristic developed by six experts were comparable in accuracy to those made using the standard decision method on which they were highly trained. There were no differences in overall workload between the decision methods. However mental demand, the key indicator of the mental workload involved in using the fast and frugal heuristic was lower in the group trained to use the fast and frugal heuristic than in the control condition. Therefore, participants using the fast and frugal heuristic were able to make decisions as accurately as in the control condition, but with less mental demand.

	9. 
	Bonner 
	2016

	Police

	Mixed Method
(n=361 field dispute encounters) 
	· For more than half of the encounters (63%), officers considered four pieces of information or fewer before making a decision. In 79% of the encounters, officers considered five pieces or fewer and in 87% of encounters they considered six pieces or less. In only 49 (13%) encounters were seven or more pieces of information considered by officers. In 44% of encounters, however, officers made no interim decisions before deciding on a final outcome – the initial information considered was enough evidence. In the remaining encounters, the majority of officers made one interim decision before deciding on a final outcome. In only 6% of encounters did officers make three or four interim decisions before deciding on a final outcome. Interim decisions were occasionally a preliminary final disposition until additional information changed the officer’s mind about the action to be taken but were more commonly about the next steps an officer took to gather more information.
· In dispute encounters, officers can have up to 18 pieces of information available to them when making a decision, but they generally use much less. The finding regarding the number of informational inputs used is important because, as noted, decision strategies can be either compensatory or non-compensatory and the analysis seems to indicate that non-compensatory decision processes are guiding the decision-making behaviour in dispute encounters.
· RPD is predicated on expertise. How officers gain, and use, expertise is of critical importance in understanding decision-making in this context. Expertise, however, is not always related to years of experience

	10. 
	Breivik et al.
	2019
	Military
	Qualitative Systematic Literature Review (n=25)
	· In general, there seem to be few clear research paradigms. There has, for instance, not been any agreement about which tests of risk-taking are the most relevant for military situations. This also means that there is no clear agreement on which forms or dimensions of risk-taking are interesting in relation to military operations (strategic, physical, psychological, social, etc., types of risk).
· There was little evidence of the existing contributions belonging to a collaborative research field, accordingly, there are few traces of studies building on each other or even substantial cross-referencing among the articles.

	11. 
	Brown & Daus 
	2015
	Police

	Qualitative
Questionnaire & simulation exercises (n=120) 


	· Anticipated regret was reported more strongly among officers with an avoidant decision-making style.
· Officers of an avoidant decision-making style were more willing to issue a ticket or shoot and experienced more anticipated regret.
· Legitimately, officers acting in an ‘inauthentic’ way expected more regret as seen in the meditational analysis. Making a decision to shoot when one would have normally avoided such an action, represents great incongruence which may increase the possibility of feelings associated with counterfactual thinking.

	12. 
	Bryant 
	2006
	Military
	Qualitative Theoretical Framework
	· Presents the CECA Loop, a framework of command decision making in the C2 environment.  Builds on the OODA Loop.  

	13. 
	Burrell et al 
	2013
	Paramedic

	Qualitative
Interviews (n=15)

	· Ambulance clinicians reported negotiating a balance between patient safety and patient choice, when deciding whether to transport a patient with epilepsy to hospital or not. 
· Clinician fears and the pressures and limitations of practice may result in hospital conveyance being used as a safety precaution in some instances.

	14. 
	Catherwood et al 
	2012
	Firefighter

	Mixed method
Simulation exercises (n=66)


	· Most personnel showed high levels of SA or knowledge, but also displayed either positive/conservative or negative/liberal bias tendencies, respectively, linked to miss and false alarm errors.
· Bias tendencies of personnel were not statistically linked to SA/ knowledge scores nor to either years of FRS experience or full-time or part time status and indeed in Experiment 1, the bias patterns of FRS personnel were no different to those of untrained students.
· The finding that such bias patterns are independent of SA and experience is an important one showing that determining the knowledge or SA of personnel will not enable predictions about an individual’s tendency to make either miss or false alarm errors. Highly trained professionals may make very few errors, but the current results suggest that if and when they do, they will show a bias either in the direction of miss errors or alternately false alarm errors
· The critical aspect of these conclusions is not that personnel display bias tendencies per se since these biases may well be appropriate for the particular situation: it may be prudent to adopt a conservative bias under some conditions and a liberal one under others. Nevertheless when errors are made, staff and untrained people, exhibit either conservative or liberal tendencies associated with either miss or alternately false alarm errors, respectively, in regard to the acceptance or rejection of the available information. 
· Very few personnel in these studies showed no such bias/error dispositions.

	15. 
	Cohen-Hatton & Honey 
	2015
	Firefighters

	Qualitative
Simulated exercises (n=48) 




	· The results of three experiments show that goal-oriented training affects decision-making processes in experienced incident commanders across a variety of simulated environments ranging from immersive VR through to live burns. These findings indicate that the goals and the anticipated consequences of different courses of action are appropriate targets for training interventions, which can change the balance between reflective and reflexive processes. Such changes in decision-making processes offer the potential to increase the effectiveness of communication between members of emergency fire crews and to improve safety.

	16. 
	Cohen-Hatton et al 
	2015
	Firefighter

	Mixed Method 
Field observations and reviews (n=23 personnel across 33 incidents) 
	· Decision making did not follow the sequence of phases assumed by normative models and conveyed in current operational guidance but instead was influenced by both reflective and reflexive processes.
· Specifically, SA was most frequently followed by PE rather than PF, and PF was no more likely to be followed by PE than further SA, with the latter transition being modulated by experience
· The observation that SA is most often immediately followed by PE suggests that particular situational cues might directly prime specific decisions that do not involve (explicit) PF and evaluation but remain directed toward the objective at hand (i.e., recognition-primed decisions). This possibility is clearly related to the idea that situational cues could come to associatively provoke actions previously performed under similar circumstances
· On the relatively few occasions when participants engaged in explicit PF, they were no more likely to implement the plan than to look for additional information. One interpretation of this pattern of results is that it reflects a process of deliberation under conditions of uncertainty

	17. 
	Cojean et al 
	2020
	Police 


	Qualitative Systematic Literature Review (n=52)
	· The most predictive factor in the decision to use force is the resistance and behavior of the suspect;
· The environment where the interaction occurs does affect police officer's use of force
· Physiology and cognitive capacity therefore seem to play a key role in police officers' decisions to use force.
· Recruits tended to use intuitive reasoning and reported experiencing perceptual, cognitive and physiological impairments when making a decision to use force.

	18. 
	Correll et al 
	2007
	Police

	Quantitative
Simulation exercises (Study 1, n=124)
(Study 2, n=127)
(Study 3, n=113) 
	· Officers outperformed community members on a number of measures, including overall speed and accuracy. Moreover, although community respondents set the decision criterion lower for Black targets than for White targets (indicating bias), police officers did not. 
· The authors suggest that training may not affect the speed with which stereotype-incongruent targets are processed but that it does affect the ultimate decision (particularly the placement of the decision criterion). 
· Officers may show less bias than civilians in their final decisions. Among the community sample, these data revealed a clear tendency to set a lower (i.e., more lenient or “trigger-happy”) criterion for Black, rather than White, targets. But this bias was weaker, or even non-existent, for the officers. The reduction in bias seemed to reflect the fact that, compared with the community members, officers set a higher, more stringent threshold for the decision to shoot Black targets.
· There was no evidence to suggest that officers show greater bias than the people who live in the communities they serve.

	19. 
	Curnin et al. 
	2020
	Firefighter

	Qualitative
Interview (n=1)
	· In this case study, it was not enough for the commander to run mental simulations of his decision. He also consulted extensively with the USAR team. The risks, the media coverage back home and the anomalous decision that the other teams wanted to make all made this consultative process necessary. Both the mental simulation and the consultation process were fed back into the situational assessment that was being regularly updated.
· The “unprecedented” nature of the decision does not allow the decision-maker to follow a recognition-primed process. In this situation, decision-makers will waste time and potentially incorrectly bias their decisions if they attempt to recognize the disaster as similar to others. 
· In such situation's, decision-makers may be pressured to adopt particular courses of action by others. In such situations, applying a process of anomaly detection and management has the potential to make the best use of their intuition as well as their skills in rational decision-making. A subsequent effect of the need to make decisions that affect teams in the presence of anomalies and the absence of recognition was the need to both mentally simulate and consult with others, in the decision process.

	20. 
	Davies 
	2015
	Police


	Qualitative
Simulation exercises and interviews (n=29)

	· The current political and social climate combined with the vast array of social media and digital technology mediums has brought an increased intensity on the accountability of decision making by those tasked with incident management. 
· The corresponding rush to build the capacity and preparedness of decision-makers in the incident management domain of necessity requires a cautious approach founded on evidence based research initiatives which seek to contribute to the body of knowledge in this domain.

	21. 
	Dodd et al. 
	2006
	Military 
	Mixed method
Simulation exercises (n=24)
	· Subjective utility (or loss) function is essentially composed of two (or more) functions that represent assessments of the situation in terms of the decision-maker’s local, short-term appreciation and a more global, longer-term appreciation of the potential consequences. 
· When these functions coincide, there is one solution (or even a range of decision options) that, given the decision maker’s set of situational attributes, appears to satisfy his own goal and that of his superior commander. 
· When there is tension between the two goals (ie when the functions do not coincide), the decision-maker must assign importance weights to each of the goals. He may also re-adjust his set of attributes in order to make his situation assessment consistent with these importance weights (some situation attributes may even be totally disregarded.) 
· The way in which a decision-maker has been trained will have a bearing on his choice of weighting factors (and attributes). His operational experience will give him confidence in his choice of weighting factors and will help him to appreciate what changes in situational discriminators would make it appropriate for him to re-adjust the weights. 
· Personality and emotional history will also affect the choice of weighting factor but will tend to be more enduring and would emerge probably as bias factors if we were able to gather enough data on the same individuals across many decision scenarios.

	22. 
	Driscoll et al 
	2015
	Firefighters

	Quantitative
Simulation exercises (n=22)

.
	· Although multicriteria decision making approach (MCDA) made the conflict between objectives explicit, resolution of the problem depended on the weighting assigned to each objective. Additive weighting of criteria traded off the arboreal mammal and water quality objectives for other objectives. 
· Multiplicative weighting identified scenarios that avoided poor outcomes for any objective, which is important for avoiding potentially irreversible biodiversity losses. To distinguish reliably among management options, future work should focus on reducing uncertainty in outcomes across a range of objectives. 
· Where data were adequate, an MCDA can support decision making in the complex and often conflicted area of fire management

	23. 
	Eaton 
	2019
	Paramedics

	Qualitative
Reviews of journal entries (n=42)
	· Students identified that much of their learning replicated values of the environment they were in, and educators voiced their concerns that this may not always result in the understanding behind professional values.

	24. 
	Fridman et al 
	2019
	Police 

	Qualitative
Theoretical framework
	· The theory of constructed emotion (TCE) posits that the primary purpose of an organism’s brain is to coordinate (or regulate) all of the physiological resources required to meet the organism’s imminent needs for action and learning in the short term, and for growth, survival, and reproduction in the long term.
· You “perceive what you feel,” a phenomenon termed “affective realism”. This means that affective experience critically shapes what we expect to and actually do see, hear, and smell. In this way, affect infuses all perception and action, including decision making in the time pressured, stressful situations encountered by police officers.

	25. 
	Fu et al. 
	2019
	Military

	Quantitative
Simulated exercises
(n=31)  
	· The results indicate that cognitive abilities are effective predictors of task performance.
· High task complexity is more detrimental to individuals with low cognitive ability in terms of operation speed, and to individuals with high cognitive ability in terms of operation accuracy. 
· High memory ability becomes increasingly demanded in high complexity.
· The reasons for task performance difference can be classified as individual characteristic and operation scenario.

	26. 
	Gamble et al. 
	2018
	Military
	Quantitative
Simulated exercises (n=26)
	· Participants were more accurate in the low-stress than the high-stress condition, committing fewer overall errors.
· Using signal detection theory, we found that under high-stress, participants made more false alarms and had more liberal decision criterion than when under low-stress. That is, high-stress lead to a shift in decision making, such that participants shot at more targets, friend or foe, likely in an attempt to decrease threat of injury.
· When in a hypervigilant state, people are more sensitive to threat, which can cause a shift in decision criterion.
· Decision responses were not inhibited, but instead, results suggested that decision processes were automated according to highly engrained training that promotes survival in a high-stress environment.

	27. 
	Godwin et al 
	2015
	Military

	Mixed Method
Simulated exercises
(n=42)  
	· Participant groups were equally likely to fixate Potential Risk Indicators (PRIs), demonstrating similarity in the selectivity of their information-sampling.
· Inexperienced participants made more revisits to PRIs, had longer response times, and were more likely to decide that the scenes contained a high level of risk.
· Together, these results suggest that experience primarily modulates decision-making behaviour

	28. 
	Gunnarsson & Stomberg 
	2008
	Paramedic


	Qualitative:
Interviews (n=14)
	· In this study it was found that the characteristics of the incident and its context were significant for understanding factors influencing decision making in emergency care situations. 
· The degree of unanimity in the decisions decreases the more complex the situation is. Unanimity is defined when the same decision is made in the fast intuitive and in the analytical decision making process. 
· This study shows that patient related factors influence decision making at an emotional level.
· This study shows that when complete information is missing an expected picture of the event is created. The picture builds on earlier experience. The least experienced need details in order to plan, while the most experienced increase their readiness to act by not creating everything in detailed pictures, since they know that the picture will nevertheless agree.
· Knowing and trusting your colleagues is an important part of the decision-making process. In non-verbal communication, expressions and gestures can cause the decision maker to stop and reflect.

	29. 
	Halter et al. 
	2009
	Paramedic

	Qualitative
Interviews (n=12)
	· At the core of the described decision-making process there appeared to be a tension between two models of decision making: a formal one based on procedures, and an informal one based on experience and intuition. The formal process was put in place by the ambulance service, in the case of the established procedures advocating conveyance for all to the ED, and the new procedure (CAT and referral to the GP) being evaluated, which prompted decision making as to whether the ED was appropriate or not. 
· The informal process of decision making appeared to be based upon custom and practice at the level of frontline ambulance staff. Both of these processes were described by study participants, with an emphasis on what they saw as the ‘downside’ (the need to ‘cover their backs’ when not conveying a patient) of the informal processes.

	30. 
	Harman et al. 
	2019
	Police
	Qualitative
Literature review
	· Perceptions of risks may not be influenced solely by actual outcomes experienced in the past, but also by the outcomes of others (through social communication or media coverage), imagined outcomes, expectations, or  simulated outcomes (i.e., training).
· All of these taken together could easily create a decision context where the rare outcome that warrants the use of lethal force is perceived as not that rare at all. Therefore, simply educating officers of actual base rate risks would be ineffective. Rather, repeated experiences of positive  outcomes – either imagined or in training, may be an effective way to moderate the weighting of rare events, thus reducing error rates. Thus, the literature would recommend creating more positive outcomes in training scenarios, rather than a central focus on lethal force outcomes.
· One likely important factor in police decisions involves the impact of emotions on decision making, particularly fear. For example, a state of fear has been associated with increased processing of aversive information. On the other hand, a state of fear has also been found to improve response inhibition. Specifically, participants made fewer commission errors on no-go trials of a go/no-go task while under threat of shock versus safe.
· Environmental information modifies participants’ response to conditioned stimuli.
· Bias to shoot is not a singularly straightforward variable, but instead could influence how evidence in favour of a decision is accumulated or how much evidence is needed to make a decision. Likewise, the emerging topic of decisions from experience illustrates that reactions to risk and possible outcomes are strongly influenced by previous decisions made in similar contexts.

	31. 
	Harris et al. 
	2017

	Police

	Qualitative
Interviews (n=14)
	· Participants’ engagement in the use of more complex modes of decision-making was not limited to before or after the actual confrontation. In some cases, complex decision processes were evident during confrontations, including those involving time-critical threats, and especially if the confrontations were characterised by ambiguous stimuli and a requirement to consider multiple response options.
· Complex decision processes are not exclusive to conditions of low time-criticality that are relatively peripheral to the confrontation event; in contrast, in some cases, complex decision processes appear central to online performance under stress.
· The results concerning the officers’ decision-making strategies showed that the context of the confrontations experienced by the officers was quite varied, and the decision-making process depended on the context experienced. In half the events described, decision-making appeared relatively simple. One reason for this was that decision-making involved simply recognising an appropriate course of action based on relatively unambiguous cue(s) available in the situation, a simple-match process described by Variation 1 of the recognition-primed decision model). An example event involved a participant checking a suspect for weapons when the suspect suddenly sprinted away, and the immediately matched response was to pursue the suspect.
· For the remaining events, decision-making appeared more complex. The nature of the events involved participants considering both their own possible course(s) of action and the potential courses of actions of others (e.g. a suspect). The numbers of reported assessment and intervention thoughts support this claim, as does the finding that intervention thoughts were preceded by ~2 thoughts on average of another type, suggesting that participants were doing more than simply monitoring the situation.
· The reports indicated that after initial monitoring of the situation, participants typically evaluated or made causal or predictive inferences about the current situation and then attempted to implement control over a suspect based on these thoughts. Participants then assessed the success of the control attempt, re-assessed the current situation, and then made another control attempt. Thus, the description of thinking at the critical moments appears consistent with a dynamic process that cycles through pre-emptive situation assessment (of task relevant information) and proactive intervention.

	32. 
	Hemmatjo et al. 
	2018
	Firefighters

	Mixed method
Simulated exercises
(n=23)
	· Active cooling during fire operations may result in improved cognitive performance.

	33. 
	Hine et al 
	2019
	Police 

	Qualitative
Simulated exercises.
(n=91)

	· Overall, recruits were using a decision-making style that was more aligned to intuitive rather than analytical decision-making processes. 
· This was evidenced by automatic unconscious decision making and the use of pattern matching and heuristics. However, recruits were using mental simulation to envision the outcome, which is consistent with the RPD model and indicative of analytical thinking. 
· The findings also revealed impairments of the decision-making process. Recruits described cognitive, perceptual, and physiological impairments, with some resulting in potentially dangerous situations or inappropriate uses of force.
· Recruits reported experiencing impairments in all three areas (perceptual, cognitive, and physiological) during the scenarios. However, most often recruits reported experiencing cognitive impairments. More than a third (34.07%) of recruits experienced cognitive impairments which can impede officers’ ability to recall information that can help with decision making during the scenario such as training and tactics. Mostly, recruits reported memory malfunctions during the encounter such as having a “mind blank.”
· While only 10.99% of recruits reported experiencing perceptual impairments, such impairments can impede officers’ abilities to assess the situation (what they see and hear).
· A small number (7.69%) of recruits suffered failures of situational awareness similar to tunnel vision, where they focused on a particular aspect of the encounter ignoring other important information.

	34. 
	Ishoy 
	2016
	Police
(n=25)
	Qualitative
Interviews (n=25)

.
	· The legal seriousness of a crime is an important factor in the decisions that officers make about enforcement. Another important factor to consider is how serious an officer perceives an offense committed by a citizen to be, independent of its legal seriousness. It is quite possible that what most people would consider a minor offense may be particularly irritating to an officer for a variety of reasons and may elicit harsher enforcement action than would normally be expected. The opposite is also a possibility. Some more serious offenses may seem mundane to some officers and elicit less of an enforcement response than might be expected.
· It seems clear that the personal opinions held by officers about a wide variety of situational factors has an influence on the enforcement decisions they make, however, there is also evidence in the interview data that this influence has limits. It is evident that most officers recognize that there are limits to the legitimacy of letting personal feelings dictate how they do their job.
· Although the existence of subjective norms regarding enforcement decisions did not seem to play an overwhelming role in the decision-making process, there was one area in which there seemed to be an exception that was meaningful to a study of police officer decision-making. Every officer interviewed indicated that, in the absence of a specific legal requirement, one of the biggest determinants of whether someone was taken to jail or released on a copy of charges was whether the offense committed was a misdemeanor or a felony. Without exception, every officer said that if a person committed a felony, they would definitely go to jail whereas for misdemeanors they may or may not.

	35. 
	Jederberg et al 
	2002
	Military
	Literature Review
	· In tactical situations, the commander must balance considerations of short-term health effects against mission accomplishment. Often the commander will decide to accept a risk that would not be considered under other circumstances. 
· The traditional tools of human-health and environmental risk assessment may be used, but the risk levels and projected consequences must be adapted to the tactical scenario (i.e. the performance decrement associated with a short-term exposure tactical operation vs. the long-term health out-come for an exposed population under ‘normal conditions’). Risk assessors and health professionals must learn to articulate risk in terms that the tactical commander can place in his operational risk management (ORM) process.

	36. 
	Jensen et al. 
	2011
	Paramedic

	Qualitative
Delphi study (n=24)
	· Identifying areas of importance can have a direct impact on paramedic training and patient outcomes.  Recognition that airway management, cardiac management, drug administration, and assessment decisions categories were considered most important in terms of patient safety and clinical outcome should impact the focus of paramedic teaching and metacognition. 
· Paramedics, especially those practicing at an advanced level, should be aware of the decisions found to be important for patient safety and outcome and the time period during a typical call when they can expect to make most of these decisions.

	37. 
	Jensen et al. 
	2016
	Paramedic

	Mixed Method
Survey (n=904)
	· Working paramedics and student paramedics prefer and perceive that they have the ability to use rational over experiential thinking
· In this study, both participant groups scored experiential and intuitive thinking higher than the mid-point of the scale, indicating they likely used both thinking strategies. The Dual Processing Theory suggests that System II (rational) thinking may have a “supervisory” role over System I (experiential), and that clinicians with critical thinking move between the two systems efficiently, a skill that has been described as the ability to “calibrate” one’s thinking.

	38. 
	Johnson et al. 
	2018
	Police

	Mixed method
Simulation exercises (Study 1, n=153)
(Study 2, n=102)
(Study 3, n=118)

	· These results suggest that racial bias in shooting decisions, as observed in laboratory studies, might be more likely when an officer is relatively untrained, has no dispatch information about a person, and has to make the decision in a short amount of time.
· The fact that race did not influence the decision to shoot when prior information was provided raises the question of the pervasiveness of racial bias in officer shooting decisions.
· Officers were more accurate and slower than students when making decisions because of several separate process-level mechanisms.
· In some cases the accuracy of the dispatch information itself may be an important factor in whether an officer shoots or not.

	39. 
	Jones & Woollard 
	2003
	Paramedics 


	Quantitative
Case reviews (n=188) 
	· Paramedics can accurately apply a decision support algorithm when recognising adult death.

	40. 
	Kleider et al 
	2010
	Police 

	Mixed method
Simulated exercises (n=24)
	· Low working memory (WM) capacity was associated with more shooting errors (i.e. shooting unarmed targets and not shooting armed targets). More specifically, lower WM capacity predicted more shooting errors for officers who experienced increased negative emotionality in response to the threat video. No such association was detected among officers who evinced minimal changes in negative emotionality.

	41. 
	Klein et al 
	2010
	Firefighters

	Qualitative
Interviews (n=26, 32 incidents)

	· Development of the Recognition Primed Decision Model 
· The model suggests that it will be useless to require decision makers to make comparative evaluations of several options. This is a time-consuming process. Instead, decision makers must rely on their experience and ability to quickly recognize the causal dynamics of situations as a way of generating effective options and evaluating them. With regard to selection, there may be individual differences in the way people feel comfortable relying on recognitional matching as opposed to more analytical processes. If these differences could be established and validated, it might help assign individuals to conditions where analytical evaluations are necessary versus those where analytical evaluations are not possible.

	42. 
	Knighton 
	2004
	Military

	Quantitative.
Simulated exercises and questionnaires

(Study 1, n=62)
(Study 2, n=54)
(Study 3, n=116) 
(Study 4, n=116)


	· Their responses provide a strong indication that there is a culture of risk-aversion in the British military today, and some believe that the culture is perpetuated by a promotion system that rewards those who ‘play it safe’.
· Several of the respondents suggested that the culture of risk-aversion had developed over the past decade or more, and it is interesting to speculate whether the perception of a risk-averse culture in the British military is a reflection of the evolution in society at large of what academics are calling the ‘precautionary principle’.
· In the British military, the estimate process remains the main tool for analysing problems and assisting commanders in making their decisions. Although the role of the commander’s intuition in the estimate process is acknowledged, the process overall is still considered to be ‘rational’. The findings of this article demonstrate that even when decision-makers believe they are being rational they systematically violate the principles of rational decision-making. The findings concerning the effect of framing illustrate this point and also underline the importance of the way information is presented. Similarly, the biases that were shown to affect military decisionmakers are not necessarily avoided by analysing the problem in a detailed way. Indeed, it was shown that the process of analysis could, in itself, introduce biases.
· By improving a commander’s understanding of the factors that can induce biases in his perception of risk and how his preference for risk can be affected, the quality of his decision-making can be improved.

	43. 
	Larsen 
	2001
	Military

	Mixed Method
Simulated exercises (n=44) 
	· Most of the students seemed more concerned with their own wish to feel and be perceived as innocent (not killing people) than with avoiding a fatal disaster. In other words, it is possible that the ability to analyze the situation and think clearly is affected in such a way that soldiers are unable to fully analyze complex situations, a finding that is consistent with earlier observations that severely sleep-deprived individuals tend to act and think defensively.
· Reduced cognitive ability due to severe stress and sleep  deprivation may play an important part in the decision making.

	44. 
	Launder & Perry 
	2014
	Firefighters

	Qualitative
Interviews
(Study 1, n=5)
(Study 2, n=12)

	· Situational awareness was consistently described as having an accurate understanding of what is happening on the fireground – “knowing what is happening on the fireground and what is likely to happen as the incident progresses”
· Incident managers consider consistent “information sets” when establishing situational awareness (an information set is a “group of information sources” about a situation). The first information set is broad-based, overall information about the incident itself: whether it is a confirmed fire, the location, whether it is structure fire, and what is burning.
· The second set of information about situational awareness was about risk. A hierarchy of risk is employed. Life is considered the highest value. Both property and the environment are of far less value and nearly all interviewees stated they would not risk firefighter’s lives to save either.
· Situational awareness requires the interpretation of information and the ability to accurately predict future development and this ability is depends on prior experience.
· Different emphasises are placed on situational awareness by incident managers of different ranks. 
· All officers stated that they had employed both fast (intuitive) decision-making processes, and more considered (formal) decision making processes where options were considered.  All officers employ intuitive, value based, procedural and formal decision making strategies when managing incidents.
· Fireground decisions are influenced by a consistent “value set” or set of priorities. Every interviewee recited a risk hierarchy in which the highest value is placed on saving human life, then property and finally limiting environmental damage.
· Analysis of the data suggests that incident managers apply different decision strategies throughout the duration of a fire depending on how much time is available. When little time is available, rapid decisions strategies are employed that can be described as one or a mixture of value-based, procedural or intuitive decision styles.
· Prior experience influences fireground decision making. Officers recounted situations where the recognition of a risk that had been experienced previously led to an immediate decision.  However, when faced with an immediate risk that officers perceive on the basis of a prior experience, that experience is not limited to their own direct or personal experience at other fires. Organisational procedures provide these officers with an immediate decision that has been determined by the successful outcomes of other officers.
· Confidence influences fireground decision making. Whereas confidence allows an incident manager to attack the fire, a lack of confidence shifts incident managers towards increasing defensive and safer tactics.
· Incident managers employ three key planning behaviours of establishing objectives, strategies and tactics: the formalisation of objectives that are already implicit, the formalisation of a strategy and then the formalisation of tactics. Begin with the first planning behaviour of establishment of objectives. Officers established objectives for the fire in all cases. In each case, these initial objectives were uncomplicated and were based on the value-based risk hierarchy of life, property and environment: “The objectives go in the hierarchy of life and property, so life comes first”. Where there was no identified (public) life risk, the objectives shifted to protecting the next most valuable factor, that is, property.
· Planning behaviours are at the onset intuitive and are only formalised (documented) if and when time becomes available. That is, planning behaviours begin unconsciously when incident managers develop situational awareness as the current situation and what can be done are considered. Planning behaviours are also consciously undertaken and become increasingly formalised as the incident becomes larger, of greater duration and as resources become available.

	45. 
	Leibold et al. 
	2018
	Ambulance

	Mixed method
Literature review and questionnaire
(n=429)
	· In summary, religious/spiritual beliefs can influence paramedics in their decision‑making, but other factors, such as professional experience, professional background, special training, and legal frame work conditions, seem to have much greater significance.

	46. 
	Lima et al 
	2018
	Police

	Quantitative
Simulated exercises (n=215).
	· Participants were quicker to shoot armed suspects than not to shoot unarmed suspects. As for time to shoot or not to shoot white and black suspects, armed or unarmed, in the three studies the results were significant, but with noteworthy differences. 
· College students and military police (MP) officers were quicker to shoot armed black suspects than armed white suspects. College students and MP trainees were also slower not to shoot unarmed black targets than unarmed white targets. 
· Regarding mistakes of judgment, in the three studies, a main effect of the object was verified: there were more mistakes in shooting at unarmed suspects than not shooting at armed suspects. However, only students made more mistakes against a black target than a white target when they were both armed. It is important to note that the color of the participants did not influence the racist shooter bias. 
· College students presented racial shooter bias in both response time and errors. The police trainees were biased only in the two dimensions of time (i.e., they shot faster at armed blacks than at whites and fired more slowly at unarmed blacks than at whites). The trained officers were the least likely to have racial shooter bias: they shot faster at black armed suspects than at whites.

	47. 
	Manniste et al 
	2019
	Military


	Systematic Literature Review (n=23)
	· Results indicate that decision-making instruments can be broadly divided into three performance types: live, simulated and tested. Tested performance instruments were found to be optimal for assessing military decision-making skills in tactical-level battle-like situations. However, since none of the existing instruments assessed decision-making in military battle leading situations, it was  concluded that such a test should be constructed.

	48. 
	Martinez-Fiestas et al 
	2020
	Firefighters

	Mixed method
Survey (n=690)
	· The findings reveal for the first time that risk perception among firefighters can be discerned through the dimension known as delay of consequences (risks that may arise in the long-term). In addition, the dimension of personal vulnerability, as well as that of catastrophic potential, can contribute to a more accurate understanding of this perception in certain situations. 
· Secondly, the study reveals that professional firefighters tend to have a greater risk perception than their volunteer counterparts.
· Nationality, by contrast, does not play a determining role in the formation of a high/low risk perception. 

	49. 
	Marusich et al. 
	2016
	Military

	Mixed methodology
Simulated exercises
 
(Study 1, n=16)
(Study 2, n=56)


	· Results indicate that increasing the volume of information, even when it is accurate and task relevant, is not necessarily beneficial to decision-making performance. Moreover, it may even be detrimental to Situational Awareness and trust among team members.
· Multiple people integrated into the efforts of Mission Command allows for both increased capacity and flexibility in evaluating the environment. Yet, while dividing information-processing tasks can reduce the cognitive demands on individuals in the network, it may also introduce the risk that the right information might not reach the right people at the right time,
· When users have access to the information their partners are using to perform their duties, they may “second-guess” their partners’ decisions and consequently feel less trust in their partners. It is possible that this additional information may also cause a degree of overload in users, especially if they spend substantial time using it to check their partners’ work, resulting in lower levels of SA.

	50. 
	McLean et al. 
	2007
	Paramedic


	Quantitative
Case study review (n=11,840 cases)
	· Based on prehospital 12-lead ECG telemetry, it is possible for paramedics and CCU nurses to conduct live reperfusion decision-making in patients with STEMI, with resultant benefits in symptoms-to-thrombolysis time.

	51. 
	McLennan et al 
	2006
	Firefighters

	Qualitative
Simulated incidents, case report reviews and interviews.  .
	· Teams which performed consistently well had developed during training a formal system of communicating with each other and their Operational Controller (identifying themselves and the intended recipient, and signaling the end of the message). IMT members could easily keep track of what the others were doing.
· Better-performing teams changed their strategies as the fire situation unfolded. They redistributed their appliances to meet emerging demands and communicated these changes to other team members. Poorer-performing teams, on the other hand, tended to persist with initial strategies.
·  Most importantly, in the better-performing IMTs, members (a) monitored each other’s decisions, and offered suggestions to each other about how to better coordinate their efforts; and (b) monitored the workload being imposed on their Operational Controller (OC) and attempted to minimise this by using carefully structured orders and waiting until the OC had completed a task and appeared to be ready to process new orders, before giving new instructions. In contrast, the poorer-performing teams generally failed to coordinate their activities to utilise the services of the OC, often acting as if they wanted the OC to implement their instructions immediately, regardless of the extent to which the OC was already fully occupied with implementing earlier instructions. Such lack of awareness of OC readiness to process new instructions was evidenced by a large number of requests by the OC for repetition or clarification.
· Our findings suggest three important ‘performance drivers’ of IMT effectiveness:
· Fast, efficient, and judicious information sharing and management among the four component Functions.
· Effective matching of the activities of the four component Functions to the IMT goals.
· Monitoring of IMT processes in order to detect and correct non-rational and other  potentially task-disruptive effects

	52. 
	Mendoza & Parks-Stamm 
	2019
	Police

	Quantitative
Simulated exercises (n=191) 
	· Participants were more likely to not shoot armed White versus Black men and were marginally more likely to shoot unarmed Black versus White men.
· Participants wearing a police uniform possessed a lower threshold for shooting, resulting in more unarmed targets being wrongly shot. 
· Participants in uniform were more likely to shoot unarmed targets, regardless of their race.

	53. 
	Militello et al 
	2015
	Military

	Qualitative
Simulated exercises and interviews (n=16) 

	· By highlighting key information and constraints, we reduce the memory and computational load on operators, so they can exert their tactical expertise in managing a mass casualty event and associated trade‐offs. This approach is in sharp contrast to traditional decision support system design, which is typically capability centred (rather than mission‐centred) and aims to present solutions to operators based on computed situation parameters and rules of behaviour. For more predictable, stable work environments, traditional decision support approaches may work well; for less predictable work settings, computational, rule‐driven approaches are less likely to support decision‐making and problem‐solving and may even impair performance

	54. 
	Moffat &Witty 
	2002
	Military

	Qualitative Theoretical framework
	· The process assumes that the commander is attempting to resolve the difference between his own and his superior’s perception of the situation. This leads to the assumption that the commander attempts to minimise his expected Loss, corresponding to his ability or otherwise to achieve his objective.

	55. 
	Murdoch 
	2009
	Paramedic


	Qualitative Literature review only
	· A dangerous imbalance can develop between confidence and competence without objective decision making. Despite the suggestion that the intuitive framework is best suited to the paramedic profession and considering the criticism this process receives, it is reasonable therefore to highlight that more work needs to be done to ensure that paramedics have a framework that is fit for practice and will not easily allow for such heavy criticism

	56. 
	Murphy-Jones & Timmons 
	2015
	Paramedic

	Qualitative
Interviews (n=6)
	· The participants did not demonstrate a consistent approach to decision making in end-of-life care situations;
· When patients’ preferences differed from their relatives’ wishes, the participants reported contradictory attitudes. Some adopted an advocacy position and person-centred approach, embracing a concept of care that is holistic, individualised, respectful and empowering. Other participants abided by relatives’ opinions and conveyed the patient against his or her wishes. 
· Conveyance to hospital against patients’ wishes may be more often due to uncertainty in paramedics’ decision making, a lack of confidence or feeling unsupported

	57. 
	Nesset et al. 
	2020
	Police


	Quantitative
Case reports (n=124) 
	· How police officers interpret the situation when called to an intimate partner violent incident scene is decisive for the kind of action that is taken. In this study, the decisions by police officers to either arrest the perpetrator, relocate the victim, or do both were influenced by their awareness of the perpetrator being physically violent toward the partner, whether children were present at the scene and whether the perpetrator had ongoing problems of substance misuse or mental instability.
· Conversely, their awareness of any escalation of violence recently or in the past resulted in neither perpetrator arrest nor victim relocation. On the contrary, such escalation of violence resulted in a reduced propensity to take any immediate action of this type.

	58. 
	Nieuwenhuys et al. 
	2014
	Police
	Quantitative
Simulated exercises (n=57)


	· All groups experienced more anxiety and executed more false positive responses under high-threat. 
· Despite practice, these effects persisted on the post test and remained equally strong for all practice groups. It is concluded that the impact of threat on police officers' shooting decisions is robust and may be hard to prevent within the limits of available practice
· Being able to shoot accurately at a target is not the same as taking the decision to shoot (or not shoot) at another person. That is, while shooting itself is clearly a motor task, taking the decision to shoot is typically more cognitive. While shot accuracy has been shown to rely heavily on visual attentional control (e.g., to align movements with the location of the target) and appears to be sensitive to threat-induced visual distraction, taking the decision to shoot relies on adequate judgment and interpretation and is more sensitive to increased threat-related expectations (e.g., expecting the suspect to appear with a firearm;

	59. 
	Nja & Rake (2009)


	2009
	Blend
	Qualitative
Literature review
	· Two theories are present, the Contingent Decision Path or Contingency Approach (CA) and the Naturalistic Decision Making (NDM)
· If the outcomes were used as a basis for the assessment of the incident commanders’ decision making, this would also be a highly dubious process. The decisions are contextual and should be assessed on specific evidence, circumstances and the commander’s assessments in real time. Very little research exists that shed light on the decision-making process in practice and the incident commander’s role in real time. 
· Experienced or training situations will never be identical to real crisis situations. To develop proficiency, the goal must be to ensure that the knowledge is generalised to situations that look like experienced situations. Personnel (P) must be able to recognise typical signs (cues, characteristics) of the situations (S) and respond with determined behaviour (B). The personnel must also be able to evaluate the consequences (C) of their own  behaviour and recognise whether it is effective or not. The level of expertise could be assessed in terms of one’s ability to generalise situations with similar characteristics. Discrimination is the opposite of generalisation. The personnel must be able to distinguish between situations that require different behaviour. The balance between discrimination and generalisation represents emergency management’s philosophy regarding the behaviour flexibility of their emergency response organisations.
· The important tasks in an emergency response are concerned with outlining strategies for crisis mitigation, choosing tactics and performing damage limitation effectively. Rasmussen’s behaviour model entails Skill-Based (SB), Rule-Based (RB) and Knowledge-Based (KB) behaviour. The SB level means that human performance is governed by stored patterns of pre-programmed instructions represented as analogue structures in a time-space domain. The RB level can tackle familiar problems in which solutions are governed by stored if (state) then (diagnosis) or if (state) then (remedial action) rules (productions). The KB level comes into play in novel situations for which actions must be planned online using conscious analytical processes and stored knowledge.
· Experience and training can influence a person’s behaviour to become more automatic (moving from KB towards SB). Experience and training can also improve the cognitive process and increase the quality of decisions (improving performance within the SB, RB and KB levels of behaviour).

	60. 
	O’Hara et al 
	2014
	Paramedic

	Qualitative
Interviews, observations and workshops
(Study 1, n=16)
(Study 2, n=54)
(Study 3, n=45)

	· Clinicians spoke of the fear of losing their job or their licence to practice based on a decision that might, at a later date, be perceived as incorrect or inappropriate. When blame is attributed, it is more likely to be aimed at operational clinicians at the mid-level of the organisation rather than at those at the top level or the bottom level because the decision-makers and the decisions made are more visible.
· Some participants in our study had experienced the impact of complaints or disciplinary hearings, or witnessed similar incidents happening to colleagues, which were identified as potential influences on decision-making. Consequently, many paramedics conveyed patients to A&E rather than take the risk of leaving them without expert clinical care. Conveying as a default option to avert risk appeared to decrease with increased levels of training and experience, particularly as some specialist paramedic roles were developed to avoid unnecessary admission to hospital. However, for all paramedics, decisions not to convey patients were accompanied by an acute sense of accountability, resulting in rationalising, safety netting and documenting the reasons for that decision to mitigate personal risk.

	61. 
	Okoli et al. 
	2016
	Firefighter

	Mixed Methodology
Interviews (n=16)

	· Experts utilized the three problem-solving strategies (that is, standard, adaptive and creative decisions) when solving complex firefighting tasks, of course depending on the nature of the incident.
· Further analysis of the various decision points also generated insights regarding the sequence of this arrangement, that is, the conversion that exists between the application of rule, skill and knowledge-based decisions. Rules and procedures seemed to be invoked when performing recurrent or routine aspects of tasks (for example, requesting additional resources), as expected outcomes are mostly similar from problem to problem.
· But in situations where expected outcomes varied from problem to problem (non-routine tasks such as carrying out firefighting and rescue tasks on a moving train), the experts tended to depend less on rules/procedures and rely more on their prototypical and creative ability.

	62. 
	Oosterwold et al 
	2018
	Paramedic


	Qualitative
Systematic literature review (n=29)
	· ED referral by EMS staff is determined by many factors, and not only the acuteness of the medical emergency. Factors that increase the likelihood of non conveyance are: non-conveyance guidelines, use of feedback loop, the experience, confidence, educational background and composition (male–female) of the EMS staff attending and consulting a physician, EMS colleague or other healthcare provider. Factors that boost the likelihood of conveyance are: being held liable, a lack of organisational support, of confidence and/or of baseline health information, and situational circumstances. Findings are presented in an overarching framework that includes the impact of these factors on the decision’s outcomes.

	63. 
	Penney 
	2019
	Firefighters.

	Qualitative: 
Interviews and surveys (n=19)
	· Responses from the study group to the question “How do you decide whether risks are acceptable in a dynamic emergency environment?” were varied. A quarter of participants (26%) reported they relied on organisational procedures and protocols; almost half of participants (47%) reported they relied on personal prior experience to determine whether risks were acceptable; 16% of participants stated they simply relied on whether they believed the risk was acceptable to themselves personally; and 10% of participants responded that in the case of “life involvement” (being the fire services terminology for when potential consequences include the loss of occupant life), all risks are acceptable.
· More than half of participants (53%) stated that the risk management process did differ in the dynamic emergency environment compared to other situations. These participants all identified that the process changed due to a significant reduction in both the available information on which to make decisions, and the available time to gather further information. One participant clarified their response by adding they felt “pushed to do things you wouldn’t normally do due to expectations and pressure”. This indicated they operated at risk thresholds they personally felt were unacceptable. Only one participant stated the dynamic risk management process was reactive as opposed to being a thought out process.
· Risk acceptance with limited certainty was also higher for the entire study population and both injured and never injured subpopulations where life involvement was present. Participants would typically put both their own safety and the safety of personnel under their command at increased risk to facilitate occupant rescue (from all risk sources). This risk acceptance with limited certainty increased marginally where rescue was of a colleague, particularly when risk was transferred from the participant to those under the participant’s control. Marginal increase in risk threshold was observed between personal and personnel exposure where rescue involved a child compared to an adult. It is hypothesised that this increase may be a consequence of perceived community expectations and/or due to an innate willingness to permit great risk to save a child.

	64. 
	Perez Trujillo & Ross 
	2008
	Police

	Mixed method
Case studies (n=501)

	· Police decisions in domestic violence situations are predicted by a combination of historic and situation-specific incident characteristics. 
· Historic variables found to influence police judgments on risk were the progression of incidents and the existence of previous incidents. Results showed that police officers tended to perceive the possibility of future assault as rare or unlikely when attending a first incident, and as likely or almost certain when they perceived the incident to be one of a sequence that was getting worse
· When making decisions on whether or not to take civil or criminal actions, police consider six main factors: the victim’s level of fear, the number of aggressive behaviors present, whether a physical assault has occurred, police judgments on the level of risk, police awareness of previous incidents between the parties, and the existence or breach of an active intervention order.
· As with judgments about risk, findings showed that the level of fear expressed by the victim contributes to police officers’ decision for each of the three risk management strategy types

	65. 
	Perona et al 
	2019
	Paramedic

	Qualitative 
Systematic Literature Review (n=6)

	· Overall, paramedics displayed the application of subconscious (intuitive) and conscious (analytical) thought processes – consistent with dual-process theory – with experience and formal education influencing factors. Paramedics gathered cues, problem solved, critically analysed, reasoned and displayed aptitude at rapid clinical impressions in critically ill patients with minimal information. Expert paramedics collected, processed and utilised information differently to novices portraying an interconnectedness of conscious and sub-conscious processing.
· Paramedics displayed the ability to problem solve, critically analyse, perform complex reasoning and work cohesively with the patient as well as in a group. They were adept at rapidly forming clinical impressions in the critically ill with minimal information, and were able to modulate their interventions accordingly, while simultaneously continuing to gather data as they performed life-saving measures. Moreover, expert paramedics were seen to gather, process and utilise information differently to novices portraying an interconnectedness of conscious and sub-conscious processing drawing on information from multiple sources culminating from both professional and personal experiences.

	66. 
	Prati et al 
	2013
	Firefighter

	Qualitative
Surveys (n=1324)
	· The results showed that different levels of risk perception are related to different practical experience, acute stress reactions, and training. Higher risk perception was associated with higher perceived training, practical experience, and acute stress reactions. 
· A significant difference was found between the German and the Italian sample in risk perceptions. More specifically the Italian sample perceived disasters (e.g., earthquakes) as more risky.
· The results underline the importance of considering organizational factors in the prediction of risk perception among firefighters
· Certain operational risks may become so commonplace that their perception of dangerousness is diminished

	67. 
	Reay et al. 
	2018
	Paramedics 

	Qualitative
Field observations (n=13)


	· Paramedic decision-making is a fluid iterative process. 
· Unpredictable and dynamic features of the prehospital environment require paramedics to use a flexible and creative approach to decision-making. 
· If environmental clues are interpreted incorrectly resulting in faulty situation awareness then the wrong assumptions may be made. For example, an acute stroke can be  misconstrued as an overdose if the setting suggests a drug use environment.
· EMS providers formed rapid, heuristic decisions based on information from the dispatcher, visual cues gleaned from the scene and patient, and their experience. In both studies the authors concluded that triage trauma guidelines do not match the order in which paramedics process the flow of information, because guidelines are static and prescriptive and therefore not compatible with a dynamic environment.
· Paramedics indicate that they know within the first few minutes if a patient is critical based on their initial impression, environmental clues, and experience. This is a form of the “rule out the worst-case scenario” decision making process commonly used by clinicians. However, rapid heuristic decision making may also lead to errors in judgement, specifically if the mental construct paramedics are working with is not sufficiently flexible. 
· It is emphasized that no model or theory can fully capture the complexities inherent in  providing prehospital care.

	68. 
	Rimstad & Solid 
	2015
	Paramedic

	Qualitative
Field observations and interviews (n=8)
	· Making critical decisions fast on the basis of pattern recognition and then adjust later, as situation assessment requires, is superior to omitting or delaying decisions in order to eliminate uncertainties in a mass casualty incident. Uncertainties will be present when critical decisions are made.

	69. 
	Ryan & Halliwell 
	2012
	Paramedic

	Qualitative
Literature review
	· The decision-making process of the graduate paramedics is different to the decision-making process of the IHCD paramedic;
· Hypothetico-deductive reasoning (ruling in and ruling out) is a safe approach to patient assessment and primary survey.
· Intuitive decision-making, based on experience, may be less thorough and more prone to error.
· A mixed approach to decision-making may represent the model used by many paramedics in the UK.
· Mentor/mentee differences when undertaking patient assessment and reaching clinical decisions may create unforeseen frictions.

	70. 
	Schulenberg 
	2007
	Police

	Mixed Method
(n=200)  

	· Police officers are more likely to charge a young person if they do not have access to pre-charge programmes or restorative justice committees. However, in jurisdictions that do not have post-charge programmes police officers are less likely to charge a young person.
· When a police officer perceives a youth’s parents as clearly unsupportive or in denial, they are more likely to lay a charge regardless of the type of offence
· Seventeen out of the 19 officers indicated that they take a young person’s prior record into account in their decision to charge. A very common viewpoint expressed by officers is that ‘when you’ve got kids who are doing this over and over again [you] can’t keep giving them chances’.

	71. 
	Seiler et al., 
	2010
	Military

	Qualitative
Literature review 
	· Individuals under time pressure may utilise different cognitive processes than those with time to analyse the problem in depth.  
· Individuals who have experienced similar situations and can anticipate potential consequences of their behaviour may utilise different cognitive processes than when they are confronted with new situations.
· An individual’s judgement in a moral conflict situation is often intuitive and emotional, without conscious awareness of having gone through the steps of searching, weighing the evidence or inferring a conclusion.
· There are different beliefs as to whether autonomous and deliberate/reasoned cognitive processes are exclusive or can occur concurrently.  Largely influenced by the individual and the situation
·  Although intuition is very economical, it can lead to unjustified decisions and is identified as an important risk factor in antisocial behaviour.

	72. 
	Shaban et al 
	2004
	Paramedic

	Qualitative
Literature review 
	· The literature and theories on judgment and decision-making are as extensive as they are controversial. The fragmented nature of theories and studies to date within the general health disciplines addressing aspects of clinical judgment process has not yet resulted in a comprehensive understanding of the phenomena or a suitable universal model or theoretical framework.

	73. 
	Shortland et al 
	2020
	Police 
(n=96)
	Qualitative 
Simulated exercises (n=96)
	· First and foremost, confirming our first hypothesis, police officers who were maximizers found decisions harder, though their decision-making speed was unaffected. 
· However, this study also highlighted important decision-making differences between those who had military experience and those who did not. Specifically, those senior officers with military experience were slower to assess the situation, but faster to decide. 
· Male officers were also faster to assess the situation than females.
· These findings show the importance of considering experiential and personality based individual differences in how police officers make decisions under conditions of high-uncertainty and least worst options.
· Maximization is the individual tendency to “maximize” outcomes by seeking the best possible choice, rather than settling for a “acceptable” choice

	74. 
	Shortland et al. 
	2018
	Military


	Qualitative Theoretical model
	· The SAFE-T model holds that four key phrases facilitate the accurate assessments of the situation, action and concurrent learning. These phases are situational assessment (SA); plan formulation (F); plan execution (E) and team learning (T). 
· Situational awareness (SA) is the process through which an individual comes to understand their environment by identifying and encoding salient cues present within it. This allows them to draw an understanding of the environment, as well as develop expectations about what might occur. Situational awareness is a central tenant of NDM in which RPD is ‘essentially a matter of using accurate situational awareness and assessment to intuitively choose a plausible course of action’. 
· Plan formulation (PF) describes how individuals, or teams, construct possible courses of action that could be taken within a situation to achieve their goal. Thus, they match their SA to a series of possible actions strategies. 
· Plan execution (PE) relates to the point at which a decision has been made and these plans are then implemented. In multi-phased decisions the decision maker has the opportunity to implement a decision, learn from the outcome, and self-correct before launching a new decision. In such cases, the decision maker can continually reflect on and revise assessments allowing them to adapt future responses to fit the demands of a dynamic and volatile situation (TL).

	75. 
	Shortland et al. 
	2020
	Military

	Mixed method
Simulated exercises and surveys (n=287)
	· Maximization differentiates people based on their tendency to approach choices with the goal of finding the “best” possible option vs., satisficing for an option that is “good enough” according to their own threshold of acceptability.
· Trait maximization increased decision difficulty, the amount of time to comprehend the situation and be “ready” to decide, the amount of time taken to select a course of action (when presented with a binary A or B choice), and the amount of time to commit to that course of action. This supports the notion that maximizers are slower to decide, find decisions more difficult and are more avoidant, though is contrary to previous findings that maximizers are more likely to engage in spontaneous decision making.

	76. 
	Sicard et al. 
	2001
	Military

	Mixed method
Surveys (n=19)  
	· Mood and alertness may influence risk proneness, but the relationship is probably not straight forward.

	77. 
	Sim et al 
	2013
	Police

	Quantitative
Simulated exercises (Study 1, n=113)
(Study 2a, n=71)
(Study 2b, n=22).  
	· When novices read articles about Black criminals, they showed pronounced racial bias; when they read about White criminals, bias was eliminated. In essence, novices were highly sensitive to the manipulation of stereotype accessibility. In contrast, expert undergraduates (who practiced the FPST) and police officers were essentially unaffected by the newspaper manipulation. 
· These data suggest that race-neutral training enables participants to either ignore or override salient racial information, and learn to focus on task-relevant cues.
· The nature of training moderates participants’ ability to overcome or ignore stereotypes

	78. 
	Simpson et al 
	2017
	Ambulance

	Qualitative
Interviews and workshops (n=33)
	· When caring for older fallers, paramedic decision making is profoundly affected by ‘role perception’, in which the individual paramedic’s perception of what the role of a paramedic is determines the nature of the decision making process. 
· Transport decisions are heavily influenced by a sense of ‘personal protection’, or their confidence in the ambulance service supporting their decisions. 
· ‘Education and training’ impacts on decision making capacity, and the nature of that training subliminally contributes to role perception. Role perception influences the sense of legitimacy a paramedic attaches to cases involving older fallers, impacting on patient assessment routines and the quality of subsequent decisions.

	79. 
	Stanton et al 
	2008
	Blend
	Qualitative
Theoretical Framework
	· Firstly, every member of a team experiences the situation in a different way. This makes intuitive sense because every team member has different prior experience, different goals, different knowledge and so on. Whist ‘the situation’ can indeed be objectively defined in all manner of ways in the case of team working this exercise seems futile. Instead, SA becomes a systemic property (we have called this the phenotype) which is the product rather than the sum of each individual’s schema based ‘theory of the world’ (which we have called the genotype). This sort of heterogeneity, in system terms, far from being an analytical inconvenience, is actually a strength, for it is this property that gives rise to emergence and the sort of synergistic SA that is surely the point of this entire endeavour. 
· This paper argues not for ‘shared SA’ (which tacitly assumes ‘identical’ SA and an objectively defineable situation) but compatible or transactive SA. On the one hand it could be argued as to how all these individual heterogenous experiences of the situation ever coalesce into something meaningful? The inconvenient truth, as it were, is simply that they do (as our example shows). We put forward the idea of transactive SA as the means by which this occurs. Transactive SA focuses on transactions. Elements and entities from one model of a situation can form an interacting part of another without any necessary requirement for parity of meaning or purpose. As stated above, it is the systemic ‘transformation’ of situational elements as they cross the systemic boundary from one team member to another that bestows upon team SA an emergent behaviour. The analytic and methodological challenge seems to be to ensure that this emergent behaviour is ‘desirable’.

	80. 
	Tasca et al 
	2012
	Police


	Mixed method
Case reports (n=220).
	· Police were subject to influence on the basis of perceived success of prosecution and stereotyping.  
· Decision making, ideally should be focused to the maximum extent possible on defensible grounds as opposed to stereotypes officers personally hold or perceive are applied to decision making upstream from them.

	81. 
	Taylor 
	2019
	Police 

	Mixed method
Simulated exercises (n=306)
	· The findings suggest that officers rely heavily on dispatched information in making the decision to pull the trigger when confronted with an ambiguously armed subject in a simulated environment. 
· When the dispatched information was erroneous, it contributed to a significant increase in shooting errors.

	82. 
	Thomas 
	2020
	Fire

	Qualitative
Case study (n=1)
	· An abundance of crisis management literature has been directed at matters that can be dealt with in a concrete and tangible manner: processes, procedures, methods and others. In contrast, the human element has been largely underrepresented within the context of crisis management.

	83. 
	Thompson et al 
	2018
	Military

	Mixed method
Survey (n=151)

	· Personal consequence and potential impact on mission success appeared to impact decisions made where there was a moral or ethical dilemma, as opposed to the morality of the situation itself.
· Not all operational ethical challenges are created equal: Soldiers do not necessarily react to all ethical challenges in the same way.

	84. 
	Van den Heuvel et al. 
	2014
	Police

	Qualitative
Simulated exercises (n=16) 

	· Overall, the results illustrated that decision makers actively employed adaptive strategies to minimize the detrimental effect of uncertainty on the decision process leading to decision implementation. 
· The use of specified uncertainty-reducing strategies were broadly consistent with the chronological order identified in previous studies and aided progression of the decision process in an adaptive manner (i.e. from SA to PF and PE;. However, the frequency with which each of these coping strategies was utilized differed greatly per decision phase, indicating that different strategies were required to adaptively manage uncertainty depending on the nature of that decision-making stage. It is important to acknowledge that the domain specificity of the present study to a hostage negotiation scenario and its limited sample in terms of number of participants and their high level of experience may limit the application of the study’s findings.
· This study assessed the coping strategies used by a team of strategic command police officers to manage uncertainty in a high-risk hostage negotiation incident. It has illustrated that in order to foster adaptive decision-making, teams must progress through three phases of decision-making, SA, PF, and PE, by cumulatively managing the inherent uncertainty associated with each of those phase.
· Uncertainty during SA was initially aided by reduction and assumption based reasoning and iteratively by reflection-in-action; PF was managed through assumption-based reasoning and weighing pros and cons; and uncertainty during PE was overcome via reduction (through the use of standard operating procedures) and forestalling. In a minority of cases, maladaptive uncertainty management was also observed with the use of suppression during SA and a return to reduction (leading to redundant deliberation) during PF.

	85. 
	Verhage et al 
	2018
	Police


	Mixed method
Survey and simulated exercises
(Quantitative n=137)
(Qualitative n=13)
	· One of the main findings is that Belgian police officers are anxious about the consequences of their actions because they know they will be held accountable for them. The pressure that results from this accountability can make it even more difficult for police officers to react to stressful situations.
· Police officers need to make difficult decisions very rapidly, are influenced by a range of factors (individual, organizational, situational), and may experience high levels of stress and fear. Deciding whether or not to use force, whether or not to shoot, or even how to react in less threatening situations are decisions that can weigh heavily in this profession. Police officers, as protectors of our democratic rights, are rightly held accountable for their decisions and actions. However, the pressure that results from this accountability can make it even more difficult for police officers to react optimally in stressful situations.

	86. 
	Verhulst & Rutkowski 
	2018
	Police

	Qualitative
Field observations (n=20)
	· The implementation of new mobile technologies has surely improved the degree of elasticity and speeded up decision-making processes in High Reliability Organisations.
· Technology is a mixed blessing in achieving reliability in HROs because it increases the amount of information as well as the speed of delivery. While uncertainty is classically associated in the literature with a lack of information, an increasing amount of information does not decrease uncertainty systematically

	87. 
	Vickers & Lewinksi 
	2012
	Police

	Quantitative
Simulated exercises (n=18)
	· At the beginning of a deadly firearms encounter, elite officers fixate locations where a weapon is hidden significantly more than rookies, and do this earlier and for longer durations. 
· Elite and rookie officers did not differ in the time it took to draw, aim and fire but the elite officers performed all three of these actions earlier. In contrast, the rookies were very late performing all three actions, indicating critical deficiencies in anticipation, cue detection, gaze control and decision making when under pressure. 
· When the attack occurred (or appeared to occur) the rookies shifted their gaze to their own weapon in a failed attempt to sight their own weapon, while the elite officers never lost sight of the assailant’s moving weapon (or cell phone) before pulling the trigger. 
· We therefore conclude that the significant differences in accuracy and decision making observed between the elite and rookie officers were due as much, if not more, to deficits in the gaze control and focus of attention of the rookies as to any limitations in their physical ability to handle the firearm.

	88. 
	Ward et al. 
	2008
	Military
	Qualitative
Literature Review
	· Although different emphases have been placed on training in each of the respective domains, the research indicates that a considerable degree of collaboration and reciprocal exchange of ideas could occur to enhance the quality and effectiveness of training. Most importantly, by designing training that is both valid and engages trainees in context-specific, deliberate practice activities, we can ensure that individuals continue to improve beyond otherwise asymptotic performance levels.

	89. 
	Watson et al 
	2004
	Police

	Qualitative
Simulated exercises (n=382)
	· Police officers viewed persons with schizophrenia as being less responsible for their situation, more worthy of help, and more dangerous than persons for whom no mental illness information was provided.

	90. 
	Wilson et al. 
	2011
	Firefighter

	Mixed Method
Simulated exercises (n=206)
	· The results indicate that the subjects exhibited loss aversion, choosing the safe option more often when the consequences of the choice were framed as potential gains, but this tendency was less pronounced among those with risk seeking attitudes. 
· The subjects also exhibited discounting, choosing to minimize short-term over long-term risk due to a belief that future risk could be controlled, but this tendency was less pronounced among those with more experience.
·  Finally, the subjects, in particular those with more experience, demonstrated a status quo bias, choosing suppression more often when their reported status quo was suppression. 
· The results of this study point to a need to carefully construct the decision process to ensure that the uncertainty and conflicting objectives inherent in wildfire management do not result in the overuse of common heuristics. Individual attitudes toward risk or an agency culture of risk aversion may counterbalance such heuristics, whereas increased experience may lead to overconfident intuitive judgments and a failure to incorporate new and relevant information into the decision.
· The results of this study point to the need to carefully construct the decision process to assist managers in avoiding common heuristics and biases that result from (1) biased framing of decision relevant information, (2) an inability to address short- versus longterm risk tradeoffs, and (3) an overreliance on past experience, causing it to dominate rather than inform future decisions. Although intuition resulting from expertise can be very useful in some decision contexts, fire management is a context that does not fall neatly into the model of skilled intuition proposed by Kahneman and Klein.

	91. 
	Worrall et al 
	2018
	Police

	Quantitative
Case studies (n=300)
	· Findings suggest that Black suspects were not disproportionately the target of police shootings; Black suspects were approximately one third as likely to be shot as other suspects. 
· This finding challenges the current bias narrative and is consistent with the other race-related findings in recently published research.

	92. 
	Young 
	2015
	Police


	Qualitative
Interviews (n=29)
	· The police officers clearly distinguished encounters with women using violence from those with young men, portraying young women as irrational, unpredictable and uncontrollable. The research found that while gender alone was not a determining factor for arrest, police officers did stereotype young women according to gender norms and these norms could have a bearing on decision making. The findings show that police officers prefer to respond to situations with male perpetrators due to their own difficulties effectively communicating with young women, who are often under the influence of alcohol.

	93. 
	Zhang & Gronvall 
	2020
	Military

	Qualitative
Literature review 
	· The military sees value in red team methodologies in order to counter “mirror imaging,” that is, blind spots that result from a bias that an adversary will share the same values, perceptions, and rationales.
· The UFMCS educational program also uses red teaming to mitigate “groupthink,” and the deference of decision-making to a higher ranking official in order to maintain their social relationships instead of questioning their reasoning. The exercises also increase self-awareness, foster cultural empathy, and stimulate critical thinking

	94. 
	Zorab et al 
	2015
	Paramedic

	Qualitative
Survey (n=302)
	· Decisions regarding the most appropriate care for patients presenting to the ambulance service are best informed by access to accurate and complete health information and records. 
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