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ABSTRACT
Decision-making regarding admission to critical care in UK hospitals is challenging. Not only does demand for beds exceed capacity, but the requirement to cover emergency admission creates pressure to build redundancy into the system. There are no clear guidelines to aid clinical decision-making, resulting in an over-reliance on professional judgement. Although experts are highly skilled decision makers, there is great variability in such decision-making, especially at the multi-speciality level wherein cognitive biases contribute to disagreement. This research is the first to explore multi-disciplinary decision making regarding critical care admission using the Critical Decision Method, interviewing non-critical care (n~12) and critical care doctors (n~12). This pilot research provides the foundation to the development of an intervention to improve multi-speciality decision-making.
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INTRODUCTION
Decision-making in busy hospital environments is fast paced, high-stakes and complex. This is especially true for emergency care, wherein the critical status of a patient is high. The critical care, or intensive care, unit  is a self-contained area of a hospital with specially trained staff and equipment dedicated to the management and monitoring of patients with life-threatening conditions who need more support than can be offered on a general ward. Patients in critical care need organ support and a higher ratio of nursing, be this after an emergency, a major trauma, or after a large elective operation. Critical care units are therefore essential in supporting emergency and elective medical care, but are expensive to run due to equipment costs and nursing support (approx. £2,000 per day, per bed). National guidelines recommend that such units should run at 75% bed capacity, but the typical demand vastly exceeds this, reaching over 95% utilisation in many units nationwide. 
Generally, admission to critical care should be reserved for patients who are likely to survive if admitted for care, but unlikely to survive, or will develop significant morbidity, if they are not admitted (Blanch, Abillama, Amin et al., 2016). However the capacity to apply such rules in the real-world is difficult, especially when these decisions rely on subjective clinicial judgements that can vary considerably, both within and between specialities. To put this into context, imagine being the consultant doctor for the critical care unit who is treating multiple sick patients with one bed remaining. It is a Saturday night, when unanticipated emergency cases are likely from the emergency department. You receive a referral from the ward to admit a geriatric patient in his 80s who has terminal cancer and has developed pneumonia. The consultant oncologist argues that the patient’s life will be prolonged, despite having terminal cancer, if provided with critical care. Do you admit a geriatric patient who is terminally ill already? Or refuse admittance to save for the possibility of emergency cover ? Do you assess other patients to see if they have improved and risk downgrading them to a lower level of care, such as on a general ward with a lower nurse:patient ratio? Or choose to downgrade another patient who has shown few signs of improvement, but would be likely to die if critical care is removed? The ultimate responsibility for this decision lies with the clinician responsible for the critical care unit. How do you make this choice? 
Although the above scenario is fictitious, it provides an illuminating example of the types of high-risk, ambiguous and complex choices that both admitting critical care physicians, and non-critical care doctors referring these patients, must make. Clinicians are faced with the unavoidable task of ‘rationing’ patient care, whereby treatment to selected patients must sometimes be witheld due uncontrollable limitations (Truog, Brock, Cook et al., 2006). This creates a difficult set of decisions for clinicians deciding who should be referred and/or admitted to critical care. Critical care doctors are responsible for deciding who to admit to the unit and when to move patients off the unit. Meanwhile non-critical care doctors are responsible for referring patients from non-critical care wards to the unit. Both sets of doctors are required to do this in the absence of clear guidelines on how to make patient referral or admission decisions (Pattison & O’Gara, 2014), therefore they are likely to base such choices on subjective judgements that, depending upon their clincial experience, can be weighted by their own professional cognitive biases and perspectives. Yet, despite the importance of these decisions, psychological research to explore and compare multi-speciality cognitive processing is limited. This pilot research will be the first to address this gap, by qualitatively unpacking the cognitive processes that influence multi-speciality decision making in critical care contexts.
Decision Making in Complex Environments
A lack of guidelines when working in ambiguous, pressurised and risky contexts can derail decision making. In emergency response contexts, it was found that decision inertia, defined as the redundant deliberation of choice for no cognitive gain, derailed decision-making when commanders traded off ‘save life’ and ‘prevent harm’ goals (Power & Alison, 2017). Due to the high-risk context, commanders were aware that actions to ‘save life’ might counterintuitively risk harm (e.g. to emergency responders) and vice versa, leading commanders to redundantly deliberate about the potential negative short- and long-term consequences that might arise, rather than satisficing to a ‘least worst’ choice (Power & Alison, 2017). When making decisions in complex and ambiguous environments, individuals rely on their cognitive biases. In their study of ‘rationing’ in critical care admissions, Trueg et al., (2006) warned that reliance on clinical judgements to make these decisions was risky, due to the potential for using irrational and prejudiced cognitive biases. Indeed, a study comparing Australian and New Zealand critical care doctors’ decision-making showed cultural differences in their response to critical care vignettes; New Zealand doctors were more selective and liklely to refuse admittance than their Australian counterparts (Young & Arnold, 2010). A lack of consensus on whether to admit patients to critical care can be further problematic when considering the perspectives of clinicians from different speciliaties outside of critical care. In their analyses of multi-disciplinary decision making in emergency response contexts, Power and Alison (2016) identified that, although responders from different agencies assumed common goals, their self-reported goals were highly inconsistent and role specific. Individuals interpretted the situation through their own role-specific and cognitively biased lens. Furthermore, they were unaware of these differences and assumed that colleagues shared the same goals, risking duplicated efforts and contradictory behaviours. This research will explore multi-speciality critical care decision-making to identify whether similar cognitive biases exist in this equally high-risk and complex environment.

What do we know about critical care decision making ?
There is limited published research exploring multi-disciplinary critical care referral decisions in the UK. Much of the research has focused on decisions about removing patients from critical care (i.e., end-of-life decision making; McAndrew & Leske, 2015), rather than admitting patients to the service. Moreover, the existence of the NHS means that research in non-UK settings is incomparable; as care in the UK is funded by the NHS, which creates larger bed and fiscal pressures compared to non-UK hospitals (Rhodes, Ferdinande, Flaatten, Guidet, Metnitz & Moreno, 2012). Critical care doctors in the UK are the ‘gatekeepers’ who decide when not to admit patients, which contrasts to privately funded healthcare systems where patients/family have a greater role in deciding whether they want to use high cost treatment. This absence of research, and multi-speciality involvement, makes it difficult for decision-making at the individual level due to a risk of cognitive biases, and at the multi-disciplinary level as different departments in the hospital perceive the purpose of critical care in different ways. Recent research in the UK suggested the treatment of referral decisions as binary ‘admit or not’ decisions was unhelpful, and that there were muliple pathways that doctors could choose between when considering patient referral (Charlesworth, Mort & Smith, 2016). However, we disgree with the authors’ conclusion that such multi-faceted decisions therefore cannot be framed by clinical guidelines as guidelines will not outperform mature clinical judgements. In line with the methodological ethos of NDM, we argue that it is possible to build flexible clinical guidelines that can facilitate decision making ‘in the wild’ by drawing from this very same clinical expertise. Furthermore, it is possible to explore expertise across specialities to contribute to a greater understanding of conflicting and counter-productive cognitive drivers that can be usefully translated into training packages to facilitate the development of accelerated expertise. Ultimately, critical care decision making is complex and exacerbated by a lack of guidance at both individual and multi-specialty levels. This research will explore cognitive processing in this domain to help work towards a solution.
aims and objectives
[bookmark: _GoBack]The purpose of this research was to qualitatively explore the decision making processes used by doctors from different specialities when referring and receiving patients for admission to critical care, with a view to generate a greater understanding, and comparison, of how they assess patient risk. It had four aims, to identify: 
The main pressures and cognitive biases that influence decision making for non-critical care doctors referring patients to critical care.
The main pressures and cognitive biases that influence decision making for critical care doctors admitting patients to critical care.
The level of understanding between these two groups of doctors.
Methods for developing a greater shared understanding to improve multi-speciality decision making.
methodology
The research aims were met through semi-structured individual interviews with non-critical care doctors (n~12) and critical care doctors (n~12). Doctors were recruited via email and word of mouth from a hospital in the North West of England with a mixed general and neurosciences critical care unit. Participants were interviewed in a quiet and private room located in the Clinical Research Facility at their place of work. Each interview had three persons present: the interviewee, the primary interviewer and the second interviewer/note taker. The interviews used the Critical Decision Method (CDM) (Crandall et al., 2006) interview technique to identify the core challenges, and possible solutions, to critical care referral decisions. A CDM interview involves a multi-pass, retrospective discussion of a challenging decision made by the doctor in the past. Specifically, we asked clinicians to discuss a challenging incident whereby they referred a patient who was refused admission to critical care (non-critical care doctors), or who received a referral for a patient that they refused to admit to the unit (critical care doctors). It involved four phases: (i) incident identification (free narrative recall of the event); (ii) timeline verification (identification of crucial decision points); (iii) cognitive probing (identifying the factors that guided or hindered their cognitive processing); and (iv) hypothetical consideration (consideration of how a novice or external team member may have interpreted the decision). The interview protocol is displayed in Table 1. Using this method, each interview lasted approximately 60 minutes (research is currently in progress, and so a final SD and M is unavailable at the time of writing). The interviews were audio recorded on a Dictaphone and later anonymously transcribed for qualitative analyses. Thematic analyses were used to analyse the data (Braun & Clark, 2006) using the qualitative analyses software ‘NVivo’. This involved a process of inductive coding (i.e., bottom-up coding) to identify emerging themes, refinement of themes into codes and further deductive coding (i.e., top-down coding) to produce a rich and detailed description of the data to answer our research questions. 
Table 1. CDM Interview protocol (adapted from Power & Alison, 2017)
	PROBE TOPIC
	PROBES [To be used flexibly and in response to the discussion on the interviewee. Do NOT use probes to ‘lead’ the interview]

	Basis of choice
	Why did you [Non-CrC] refer the patient? [CrC] not admit the patient?
What did you believe the consequences of your choice may be?
What were these beliefs based upon?
Were you following any standard rules or operating procedures?
Had you been trained to deal with this type of event?
Were you reminded of any previous experiences?
Did you consider any other courses of action?

	Information and Cues
	What information did you have available to you when making this choice?
Which pieces of information were most/least important?
Did you use all the information you had available to you?
Was there any additional information you would have liked?
Did you seek guidance from someone else at this point?
How did you know to trust the information you had?
Was there any information that you found unhelpful?

	Goals
	What would you say was at the forefront of your mind when making this choice?
What was your main goal?
Did you have any competing goals or objectives?

	Decision timing
	How did you know when to make this decision? 	
How long did it take you to reach the decision?
Did you feel under any time pressure? 
Could you have delayed your choice?
Did you try to avoid or defer your decision at all?

	Influence of uncertainty
	How certain or unsure were you about your choice?
At any point did you find it difficult to process the information you had?
Did you feel confident in your decision at the time?
Did you feel satisfied with your decision?

	Decision barriers
	In your opinion, what were the biggest barriers to your decision making on this case?
Were there any organisational issues that made your choice difficult?
Ward context (bed space, n of patients)? 
Were there any human factors that made your choice difficult?
Shift patterns (tiredness)?
Were there any team issues that made your choice difficult?
Within your team? Differences of opinion (treatment styles)?
From external team members/other specialities?
Previous inter-personal relationships?
Were there any patient-specific issues that made your choice difficult?
E.g. Patient’s family? Religious reasons? Unsure of patients’ preference for end of life?

	Decision strategy
	What types of strategies did you adopt to try and make this decision?
Do you think that you could develop any rules or tricks that could assist another person to make this decision?


Results
Research is currently ‘in progress’, and so results cannot be reported at this time. However, by the date of the conference in June, data will have been analysed and preliminary findings presented in our poster. 
Conclusion
The results of this study will be used in a number of ways. In the immediate term, the results will be used to inform the basis of a larger grant application focused on expanding what we have learned about critical care referral decisions from this research. The aim of the larger project is to ultimately develop a novel decision protocol to guide multi-specialty critical care decision making, either via the development of flexible clinical guidelines or the development of a novel training programme to help increase understanding about critical care decision-making between different specialities. The results of the proposed research will also be disseminated via a research paper for submission to the journal Anaesthesia. In the longer term, it is hoped that this research will be used to generate real impact on the clinical decision-making of medical practitioners, by the uptake of the protocol at local or national levels. Fundamentally, this research will create a novel insight into multi-speciality decision-making in critical care contexts, evidencing the strength and importance of NDM methods to ensure that context and end-user application are at the centre of research.
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