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Critical care capacity – analysis of current demand, unmet needs and patient flow issues to advice the clinical futures planning team in the health board:
Project proposal:
Background:
The two critical care units at the Aneurin Bevan University Health Board (ABUHB) operate well above the Welsh Government’s (WG) target rate for critical care units (CCU) of < 75% occupancy to reduce delayed admissions and improve high-risk surgical admissions (Welsh Government, 2013). A proportion of patients within critical care are delayed transfers of care (DTOCs) – patients who are discharged to the wards. By definition, patients become DTOC if they remain in CCU after 4 hours of being labelled ‘ward-ready’ (ICNARC, 2018). Reducing DTOCs would be the most cost effective way to increase the capacity for critically ill patients. A service evaluation project at the Royal Gwent Hospital in 2010 suggested that up to £ 608,499/year could be saved if the DTOCs rate was reduced to zero (Muthuswamy, 2011). Reducing DTOCs has been difficult due to competing pressure for ward beds from the front-door (emergency department) and inadequate social care funding leading to bed blocking of ward beds.
The Intensive Care National Audit and Research Centre (ICNARC) collect data from all the CCUs across the UK, that are then analysed by the units to help them improve the care they provide to their patients by comparison to similar units nationally. The ICNARC projections in 2013 mention a rise in demand for critical care at a rate of at least 4% per annum due to an ageing population and patients with multiple chronic medical co-morbidities, increasing expectations from patients and families as to what critical care can offer, raised patient awareness of organ donation and increasing patients on waiting lists for transplant surgeries (NHS Wales, 2017). The refinement of a number of clinical standards has also added to this increase in demand. For example, the management of patients with devastating brain injuries who would not have previously been admitted to the CCU has changed over the last few years. Currently, there is an expectation that these patients are cared for up to 72 hours for prognostication of their neurological outcome before consideration of withdrawal of life-sustaining treatment (WLST) further adding to the demand for CCU beds.
Higher occupancy rate of CCUs often result in delayed admissions of critically ill patients to the CCU (Muthuswamy, 2011) and cancellation of elective surgeries including cancer surgeries. The Welsh Critical Care and Trauma network (WCCTN) commissioned a prospective study in 2014 on behalf of the WG that looked at ‘unmet needs’ for critical care. These are patients in the hospital ward beds who would be better served by admission and management in the CCU. The ‘unmet needs’ study published by the WG called for an additional 13 beds in our health board but is yet to materialise in our health board, or in other health boards (NHS Wales, 2014).
Aims of the project:
1) To look at all the factors that result in critical care DTOCs and arrive at pragmatic solutions to improve them using the SMART principle, fishbone analysis and driver diagrams
2) To work with key stakeholders including mathematical modellers using prospectively collected data to evaluate the current demands and advice the service redesign board in ABUHB with accurate projections to deliver high quality critical care in the future
Methodology:
The proposal is to look at the current operational data at an organisational level to help redesign services and hence ethical approval was not sought. The cause and extent of DTOCs will be analysed and solutions arrived using the SMART test, fishbone analysis and driver diagram, in the first instance. The second part of the project was to look at the current demands, quantify unmet demands, run a simulation model and arrive at pragmatic recommendations to the health board. The key stakeholders in the project would be identified. Using the Gantt charts, we plan to put timescales from planning up to the final stage of advice to the health board (implementation and evaluation of the advice from this project was not part of this project given the long timescales i.e., in 2021).
Conclusion:
This project would come up with the service modelling recommendations for improving the quality of care provided to the critically ill in the health board but concentrating mainly on the capacity modelling, as everything else including the workforce modelling is planned on the basis of the capacity. It would also include the measurable outcomes of success of the project when implemented. Although some of these outcomes such as the mortality rate and DTOC rate are currently measured by the ICNARC and the WG, we would also come up with a number of other factors that would need prospective monitoring and discussion to ensure high quality critical care provision within the health board.
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The Project:
Background:
There are two critical care units in the Aneurin Bevan University Health Board (ABUHB); one is a 15-bedded unit at the Royal Gwent Hospital, Newport and the other an 8-bedded unit at the Nevill Hall hospital site in Abergavenny. As part of the clinical futures plan these two critical care units (CCU) are to be amalgamated into a single large unit in the new Grange University Hospital that is currently being built and scheduled to open for business in Spring 2021. The clinical futures plan of ABUHB revolves around the new Grange University Hospital in Cwmbran with all the other existing hospitals within the health board operating in a hub and spoke model of working. The £350 million investment in the Grange hospital at Cwmbran represents one of the largest capital investments by the Welsh Government (WG) in recent history (ABUHB, 2018). The Grange University Hospital would offer a centralised specialist and critical care service to the population served by the health board. This would mitigate some of the significant risks currently posed by the lack of specialist medical and nursing workforce by concentrating them on to a single site within the health board. The clinical futures planning department is currently working on finalising the models of service provision in each hospital site and for each specialty including the workforce modelling. My project proposal explained further below is aimed at advising the clinical futures planners to ensure a safe and high-quality critical care service provision that is fit for the 21st century NHS in ABUHB.

Critical care provision and occupancy:
The two critical care units in ABUHB currently have 23 beds altogether and operate at well over the 70% occupancy rate almost all year around, an occupancy rate that is considered as the maximum permissible rate for critical care units to optimise patient safety (The Faculty of Intensive Care Medicine, 2016). This occupancy rate is also higher than the Welsh Government’s (WG) own target occupancy rate for CCUs of <75% to ensure emergency admissions and unpredictable surges in demand for critical care can be met in a timely fashion. There has been chronic under-provision of critical care beds in Wales and in particular ABUHB due to lack of NHS funding in this sector. There are, on an average, 3.2 critical care beds per 100,000 people in Wales compared to 7 beds per 100,000 in England (The Faculty of Intensive Care Medicine, 2016). By comparison, the average number of critical care beds in Europe is 11.5 per 100,000 population with Germany having the highest number of critical care beds with 29 beds and Portugal the lowest with 4.2 beds per 100,000 population. Hence, the current number of critical care beds in Wales is amongst the lowest in Europe as a proportion to the population. 

A lower capacity for critical care beds quite often results in cancelled high-risk elective surgeries, deferred admissions in spite of higher risk of deterioration, delayed admissions of critically ill patients, non-clinical transfers (these are patients transferred to other CCUs due to lack of beds rather than patient needs) and patients being cared for in an environment that is inadequate for their needs (Welsh Government, 2013). In ABUHB the increase in demand for critical care, high DTOC rates and the resultant lack of capacity to admit patients to critical care often result in delayed admissions to the unit (Muthuswamy, 2011) 

Unmet needs for critical care:
The Welsh Critical Care and Trauma Network (WCCTN) commissioned a prospective study in 2014 on behalf of the WG that looked at ‘unmet needs’ for critical care on the back of criticism from the Welsh critical care community regarding the perennial lack of critical care bed availability (NHS Wales, 2014). The study published in 2014 had suggested an immediate increase of 13 critical care beds across ABUHB, with a further increase of 7 beds in the following 5 years and an additional increase of 16 beds in the 5 years following that. Sadly, there has been no increase in the critical care beds till date neither in ABUHB nor in other health boards across Wales as suggested in the report. 

ICNARC, data analysis and national comparison of units:
The Intensive Care National Audit and Research Centre (ICNARC) collects data from all the participating critical care units across the UK for its Case Mix Programme. This programme is an audit of patient outcomes from adult, general critical care units covering England, Wales and Northern Ireland (ICNARC 2018). The data analysis report is subsequently distributed to the individual hospitals to help them identify trends over time showing how the unit compares with others and helps the unit understand more about the care they deliver. It aims to assist them in decision-making, resource allocation and local quality improvement. The annual report for all the units is also available in the public domain. They also compare similar sized units in their quarterly and annual report that helps comparison between CCUs as accurate and easy as possible. 

The ICNARC projections in 2013 point to a 4% increase in demand for critical care beds per year. There are number of reasons for this including an ageing population and consequent increase in the patients admitted with multiple chronic medical diseases, an increasing expectations from patients and their families as to what could be achieved by critical care in the 21st century healthcare, a change in organ donation legislation in Wales and now in England that has brought in a soft ‘opt-out’ system for consent for organ donation, raised awareness and willingness amongst patients and relatives for organ and tissue donation and an ever-increasing patient numbers on the waiting lists for solid organ transplant surgeries (NHS Wales, 2017). There has also been a refinement of clinical standards in critical care that has driven this demand, an example of which would be the recent national guidelines on the management of patients with devastating brain injury (The Faculty of Intensive Care Medicine, 2018). These patients would not have previously been admitted to a critical care unit but there is an expectation based on national guidelines and clinical consensus now, the endorsement of which means these patients are cared for up to 72 hours in critical care before prognostication and consideration for withdrawal of life-sustaining treatment (WLST). 

Delayed transfers of care – service evaluation in ABUHB:
A proportion of patients in critical care are delayed transfers of care (DTOCs) – these are patients who were discharged by the critical care consultants to go to the hospital ward beds but remain in critical care more than 4 hours after being made ward-ready mainly due to lack of hospital beds. A service evaluation project at the Royal Gwent Hospital, ABUHB in 2010 done by myself found that up to £ 608,499 per year could be saved if the DTOCs rate was reduced to zero (Muthuswamy, 2011). This was calculated based on the time spent by the DTOC patients in the critical care unit after being discharged to the ward and the costs of comparison of a ward and critical care bed. As per the all Wales Consolidated Welsh Costing Return (WRCN1) 2011/12, a ward bed cost an average of £413 per night, a level 2 high dependency bed cost an average of £857 per night and a level 3 intensive care bed cost an average of £1932 per night (Welsh Government, 2013). Freeing up the DTOC beds in critical care would make beds available for the critically ill patients in the hospital, a cost effective way of increasing capacity to admit critically ill patients and also facilitating an early admission to critical care. In the service evaluation project, a delayed admission in to the unit is almost always related to a DTOC patient being in the critical care bed (Muthuswamy, 2011). 

Patient flow:
The patient flow across a hospital is dependent upon the patient numbers coming from the front door services’; both from the emergency medicine department (ED) and the medical admissions unit (MAU), and the discharge of patients from the hospital ward beds, which is quite often delayed by the social, care funding constraints. 

Vision for the future:
On the back of this project we plan to advice the service redesign board via the clinical future planners to enable us to provide an appropriate sized critical care unit that would enable us to provide a world-class service to the population served by ABUHB. This would mean an analysis of current demand, determine the unmet needs, improvising patient flow issues across the hospital that impact on critical care discharges and support the multidisciplinary workforce in critical care. 

The aim of the project is to be data driven, patient focussed and involving multidisciplinary staff from and outside critical care department, considering new ways of delivering care by improvement in patient flow and following NHS Wales’ prudent healthcare principles. The proposed model should ensure safe delivery of critical care, facilitate early admission to critical care whenever needed, provide a postoperative bed to all high-risk elective surgical patients without delay, have enough capacity to enable it to operate at or below 75% occupancy through most of the year and ensure patients who no longer need critical care leave the unit within 4 hours of being ward-ready by the consultant in charge of CCU.

Project management:
The project consists of 2 strands, one specifically analysing the delayed transfers from critical care that looks at patient flow issues and the other one being capacity needs assessment based on current demand and predicted unmet needs for critical care. 

In the first part of the work-place based project, we wanted to qualitatively look at the multitude of reasons for delayed transfers and arrive at a pragmatic solution to address this issue using the fishbone analysis, driver diagram and SMART principles. 

In the second part of this project, we wanted to look at the current demands for critical care data, quantify the unmet demands for critical care whenever possible using available data but when unavailable extrapolating to an acceptable standard, run a simulation model validated in health care setting using a number of possible scenarios and come up with a recommendation for the health board.
The management cycle involves scoping the project, planning, implementation and evaluation of the project. For the purposes of this project, the implementation would end at the point of the presentation of our proposal to the service redesign board in the health board. Below is a schema based on a Gantt chart that depicts (from the left to the right) the most important steps in this project and the proposed timescales for completion.


Key stakeholders:
The key stakeholders in the project from scoping to implementation will be myself, as the clinical director for critical care, senior nurse and directorate manager for critical care, mathematical modellers from Aneurin Bevan Continuous Improvement (ABCi) and the University of South Wales, ICNARC data clerk who submits the unit data to ICNARC and the clinical futures planners overseeing critical care in the health board. They were chosen based on the skill sets each member possesses, their power to influence within the health board, their ability to take action and implement the project proposal in ABUHB. 

Delayed transfers of care (DTOC) – a qualitative analysis:
Any patient who stays longer than 4 hours in the critical care unit having already been discharged to the ward becomes a delayed transfer. There is a significant proportion of patients in critical care who do not need to be in the unit given their on-going medical care could be safely delivered in the hospital ward beds. The DTOC figures for our units can be up to and sometimes above 50% of the total capacity in the critical care unit.
The key stakeholders in our department had a brainstorming session to seek out the contributory factors for DTOCs and mapped it in a driver diagram to help arrive at potential solutions to the problem (see below)

AIMS                                                      DRIVERS                                                          INTERVENTIONS
                                                                                                                 

I did a snapshot audit too in the month of July 2018 to look at the ‘real-life’ reasons for DTOCs in critical care (Muthuswamy, 2018). In this audit, the charge nurse on for the unit was nominated to go to the ‘hospital operational management hub’ at the Royal Gwent Hospital 3 times every day to ask for reasons why the DTOC patients did not go to the wards and overstayed in CCU. This audit did NOT look at the individual patient details but only their flow across the hospital as ‘users of the healthcare system’ and hence ethical approval and patient consent was deemed not necessary. 

There were 26 patient numbers captured in this audit that ended up as DTOCs during this snapshot month, some of them overstaying as delayed discharges for more than a week. The reasons for delayed transfers to ward identified from this audit were:
· Lack of hospital ward beds in general
· Lack of specialty-specific ward beds (for example, chest and liver unit beds)
· Prioritisation of ward beds for patients from the emergency department as it impacts on the ambulance services (front door services)
· Elective surgical work prioritisation, mainly cancer surgeries (to meet WG’s referral -to-treat targets)
· Need for one-to-one special nursing needs in the ward, due to patient agitation and risk of harm to themselves or to staff caring for them
· Lack of renal beds in the tertiary centre in Cardiff

The multiple causes for DTOCs in critical care were similar in both the fishbone diagram from the brainstorming session and in the snapshot audit. 

DTOC – quantitative analysis:
We then undertook an analysis of the DTOC numbers and their impact using the Ward Watcher data (ABUHB, 2018). The total number of patients from critical care who ended up as DTOCs (i.e., they stayed for longer than 4 hours after being ready for the ward) was 855 out of the 1201 patients during the April 2017 – March 2018 period. This was a staggering rate of around 70% of the patients becoming DTOCs (see diagrams below for both the Royal Gwent and Nevill Hospital units). The WG target rate for DTOCs was 5% and our ABUHB critical care DTOC rate was way off this. Further work was done alongside this to look at cancelled operations (28 patients had their operations cancelled due to lack of critical care beds) and delayed admissions into the CCU (8 patients had their admission delayed for > 4 hours) during this one-year period. There is a Post Anaesthetic Care Unit (PACU) that admits the high-risk elective surgical patients needing post operative critical care in a ring-fenced model and hence the cancellation of operations for 28 patients was considered very high.
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We also undertook further work with the University of South Wales’ mathematicians and Aneurin Bevan Continuous Improvement (ABCi) mathematical modeller (Williams 2018). Currently, the average delay for DTOC patients is 37 hours and 17 minutes. We ran a number of hypothetical scenarios using the Simul8 package explained below to work out the percentage reduction in DTOC needed to ensure the units run at a safe occupancy rate most of the time in a year. If there were no reduction in the DTOC rate at all (0% improvement), the % of time the unit operates above 75% occupancy would be 92.86%, an unacceptably high number. Also in this situation the unit would run at 100% occupancy for 68.37% of the time in a year. If there were a 50% reduction in the DTOCs, the unit would operate at safe operating capacity of <75% for 61.72% of the time in a year and at 17.26% of the time it would be running at 100% of capacity. We would want the unit to run at or below 75% most of the time in a year and this needs close to 100% improvement in the DTOC figures. 

DTOC – suggested outcomes and recommendations:
With the current capacity of 23 critical care beds across ABUHB, operating close to the 75% occupancy rate would need a 100% reduction in DTOCs – all the patients should be discharged to the ward within 4 hours of being discharged. 

Using the SMART principle, we suggest that the specific rate of DTOC is obtained and discussed within the health board. There is also a move to change the definition of DTOCs from a 4-hour delay to an 8-hour delay given the high rates of DTOCs across the UK (ICNARC 2018). The WG also collects monthly data on DTOC from all health boards which if more than the target rate of 5% seek a response from the health board. The DTOC rate is measured prospectively as a routine but the key to improve them would be to agree on an achievable reduction on a time-bound deadline. This was discussed with the executive board members who agreed to meet up and draw a DTOC plan that is consistently delivered (Muthuswamy 2018)

The analysis of the delayed transfers using the fishbone diagram also helped us to work towards potential solutions to improve the DTOC situation:
· Prioritisation of critical care over other departments when allocating hospital beds 
· Zero tolerance for DTOCs from critical care
· Ensure there is a ‘golden bed’ available at all times to admit a critically ill patient in to the unit without delay

Current demand – mathematical analysis:
The second part of this project is to look at our current demand and unmet needs to advice the clinical futures planners. As part of our work with the mathematical modellers, we looked at our critical care units’ ICNARC data covering the period Jan 2016 to December 2017. In this 2-year period, a total of 2667 patients were admitted to the 2 units in ABUHB. During the period the average length of stay was calculated to be 5.14 days, of which 1.29 days are spent as level 1 days i.e., these are DTOC patients who have been discharged to the ward. 

Unmet need for ABUHB critical care: 
It is difficult to accurately quantify the unmet needs for the critically ill patients at any one point of time. The WG’s Delivery Plan for the critically ill to 2020 states that the demand for critical care is expected to increase by 4-5% per annum, similar to the projections from ICNARC (Welsh Government, 2017) partly including the current unmet needs for critical care. The prospective work undertaken by the WCCTN on behalf of the WG in 2014 put the unmet needs for critical care require an additional commissioning of 13 beds immediately. Given the high numbers of increase in beds suggested, they did not materialise and hence a local, realistic figure would be more powerful than this to be accepted by the health board.

There are 2 major elements of unmet needs for critical care – surgical and medical. We looked at the ABUHB audit data on patients having emergency bowel surgery, the National Emergency Laparotomy Audit (NELA). It is an accepted standard that any patient who is having an emergency laparotomy and at a > 10% risk of dying should be admitted to critical care. There were 30 patients per year that did not get admitted to the critical care unit in spite of falling in to the high-risk category, who make up the majority of the unmet surgical demand (NELA, 2018). Extrapolating to our surgical and medical patient admission numbers proportionally, this would translate to about 45 medical patients not getting through critical care due to lack of beds per year. A proposed helipad being built up in the health board is estimated to bring in about 51 patients a week, as a rough guide. Combining the above, a total number of 126 patients are predicted to represent the ‘unmet demand’ for critical care. 

Simulation models:
Simul8 is a simulation software used by organisations across the world to enable them to make confident decisions and reduced risk by providing evidence for a number of simulated scenarios (Simul8, 2018). Using Simul8 from the ABCi department and the ICNARC data for ABUHB critical care units, an initial model of critical care patient flow pathway was generated (Williams, 2018). The model was run for 30 random trials before being validated and the final model was as accurate as the real-world operational flow in critical care. In a simulated scenario, an increase of beds from 23 to 28 was shown to reduce the % of time operating above the safe, 75% occupancy rate from 72.5% to 35%. This would also result in the proportion of time operating at 100% capacity from 23% to 1.3%. These figures would be an acceptable risk to the organisation given with halving of the time spent at unsafe operating capacity and almost close to zero rate of operating at maximum capacity (Williams, 2018)

Proposed model:
The analysis of the current demand, calculation of the unmet need for critical care and running a validated simulation model showed a significant reduction in ‘unsafe occupancy rates’ if the total number of beds were to increase from the current 23 beds to 28 beds. This proposed increase in bed numbers will have to happen in stages given the workforce shortages nationally and also lack of physical space in the current CCUs. The final proposal was to increase from 23 to 25 in the next 3 years and aim to go up to the final 28 beds in the Grange University hospital’s unit between 2021-2024 i.e., an increase of 1 bed per year for the next 5 years.   

Workforce modelling:
The majority of critical care department’s budget is for staffing – medical and nursing. The ‘therapies’ division funds the allied health professionals that is separate to the critical care departmental budget in ABUHB. Consequently, with the proposal for increase in the beds from 23 to 28, a majority of the costing would be for the medical and nursing staff. The Guidelines for the Provision for Intensive Care Standards (GPICS) provides a nationally accepted standard in critical care including staffing ratios for CCU beds. 

The nursing standards dictate an increase of 30.9 WTE (whole time equivalent) registered nurses resulting in an additional need for funding to the tune of £1,264,000. The layout of the newly built CCU at the Grange hospital consists of 100% single rooms rather than the current scheme of 90% open ward beds. This would mean there is a significant uplift in the number of healthcare support workers (HCSW), about 14 HCSWs, and 2 WTE supernumerary nurses. This results in need for additional funding of £369,000 and £110,000 revenue costs every year. 

The layout of the new unit will have a bearing on communication issues, staff wellbeing and patient safety, and ward operating procedures. The unit will need to be split in to ‘pods’ of 6 single rooms that will each be staffed by a team of nurses. Each team will work together to an organised daily plan for providing nursing care, medication checks and morally support one another. The whole unit will be coordinated by a team leader and all the pods will link via the lead nurse for each pod. 

The medical standards for critical care from GPICS guidelines necessitate a junior tier of doctors or advanced critical care nurse practitioners (ACCPs) for every 8 beds. This would mean there is an absolute minimum of 3 trainees at any point of time in CCU, both in hours and out of hours. The clinical futures model involves amalgamation of the 2 CCU sites in ABUHB and results in economics of saving with no additional increase in consultant staffing. However, there is a need to appoint another 8 additional junior doctors or ACCPs to staff the 3 junior rotas. The ACCPs offer a resilient workforce and this additional increase in their numbers would mean an investment of £421,000 revenue funds every year. 

Financial analysis:
In all, the extra staff required from the registered nurses to the health care support workers to the ACCPs requires an additional investment of up to £ 2.1 million every year in revenue funds. 

Implementation of the project:
The implementation of this project proposal needs adequate resourcing for bed provision and workforce recruitment. It also needs a strong, committed leadership that is skilled at engaging the team, communicates the strategic vision with the department to improve the service delivery and engages the patients and families (The King’s Fund, 2012). The new layout of the critical care unit calls for a radical change in the way of operations and provision of critical care in the future Grange hospital. Kotter’s (1996) 8 steps for leading organisational change provide a framework to deliver change:
· Establishing a sense of urgency for change
· Create a coalition
· Develop a vision and strategy
· Communicate the change vision
· Empower broad-based action
· Generate short-term wins
· Consolidate gains and produce more change
· Anchor the new culture
As clinical leaders in critical care in ABUHB, we have already started to engage with the divisional management team and the executive board via briefing on critical care. We have been communicating the vision and need for change with all members in the department to ensure there is buy-in from all the staff for the proposed clinical futures plan. A clinical leader involved in such an organisational change needs to have an influence on all staff to bring them on board. Personally, I can relate to a facilitative ‘supportive’ style for influencing others, whilst the other members have a different style of influencing. One would hope that the collective influencing styles of the clinical and managerial leaders would help the cause for change and acceptance of this project (Heron, 1975). The Heron’s model provides a conceptual framework for understanding interpersonal relationships via its six ways of influencing styles including authoritative and facilitative styles.

Also the leadership trait that I can comfortably relate to is a ‘transformational leadership’ that involves setting a vision and inspiring followers to meet the challenges along the way but with an ability to appeal and inspire a feeling of loyalty and trust (Burns, 1978). This is something I had previously tried when setting up the Post Anaesthetic Care Unit (PACU) in 2015 at ABUHB. The PACU unit is an elective, ring-fenced high-care ward that admits high-risk surgical patients for monitoring post operatively. One of just 2 PACU units in Wales, this has resulted in a significant reduction in the elective high-risk surgical cancellations.  

Outcomes and measures:
Key performance indicators (KPI) should be identified to ensure high quality delivery of care for the critically ill patients in ABUHB. These should be easily and prospectively collected, and should be discussed in the clinical governance meetings.

A number of performance measures are routinely captured in critical care and the key performance indicators (KPI) would be selected from these. The ICNARC and WG data capture the duration of mechanical ventilation, the high-risk admissions from the ward (those with multi-organ dysfunction), high-risk sepsis admissions from the ward, the unit acquired infection rate including resistant microbes, out-of-hours discharges to the ward (sent to the ward after 10pm), the length of stay in critical care, the DTOC rate, bed days of care post 8-hour delay, the bed days of care post 24-hour delay, discharges direct to home, non-clinical transfers to another unit, unplanned readmission rates (re-admitted within 48 hours of discharge from the CCU), the ventilation-acquired pneumonia (VAP) rate, risk-adjusted acute hospital mortality, risk-adjusted acute hospital mortality with a predicted risk of dying of < 20% and the unit’s standardised mortality ratio (SMR). Of all these quality indicators, the KPIs that would best serve to define the outcomes from an expanded critical care capacity would be the high-risk admissions from the ward and high-risk sepsis admissions from the ward (both of which should be very low), out of hours discharges to the ward (should be low with more available beds), non-clinical transfers to another unit, SMR and admission to critical care following an emergency bowel surgery (100% of patients with a predicted risk of dying of >10% should be admitted). Any delayed admission to critical care, if captured prospectively, would also serve well as a KPI.
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(June 2018)



Scoping the project and analysis of data (July 2018)


Involve key stakeholders
(July 2018)


Methodology
(July 2018) 


Interim analysis of mathematical model
(August 2018)


Presentation at the Divisional Management Team meeting (Sep'18)
Presentation at the Challenge & Support meeting in ABUHB (Sep 2018)
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