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Executive Summary
Purpose: The current care model for in-patients with diabetes is sub-optimal and now affects the Trust’s ability to deliver its quality commitment to the 17.5% of inpatients with diabetes. This impacts patient flow, elective capacity and is associated with high risk and poor outcomes. In many areas the Trust is an outlier for high risk in national benchmarking, (NADIA 2016, see summary on page 2).
This proposal is for a low cost service redesign that will address these issues, using models that are in line with national policy, implemented in other large UK Trusts, and which can be adopted with few operational problems. Adopting the innovations and changes to working practices proposed will benefit the entire trust by substantially reducing bed occupancy, improving patient flow and reducing incidents of avoidable harm (3 IHI “potential or actual harm” were recorded in ‘16/’17, total number of recorded insulin incidents = 67 for whole year but we suspect these are significant underestimates).
This case will enable us to operationalize the recent NNUH diabetes inpatient strategy (appendix 4), evolves the “7/7” model of consultant working to focus on provision of specialist diabetes inpatient care. It aims to deliver modernisation of inpatient specialist diabetes services predominantly by re-structuring the working patterns of the current team, making greater use of information technology and focussing existing resources in addition to requiring a modest additional consultant resource.
Approval of this business case would enable the delivery of a Trust wide inpatient diabetes service redesign that would re-focus the resources of the Diabetes and Endocrinology directorate towards the 17.5% of inpatients with diabetes. This service redesign is deliverable with modest investment in new senior staff (0.5 wte consultant) and focusses on redeployment of existing clinical expertise to where it can be most effective. Some additional nursing and other resources are requested but it is anticipated that savings will be delivered through reductions in LOS and admission avoidance.  The uplift in amount of patients seen ensures that the tariff out ways any cost pressure.
Desired Outcome:

1. To reduce excess LOS for inpatients with diabetes and thereby significantly improve elective capacity and flow in the whole NNUH inpatient system.
2. Increase numbers of patients seen through service redesign from an average of 15 patients per day to an average of 32 patients per day.
3. Significantly improve quality markers of inpatient diabetes care

· To reduce inpatient diabetes medication errors / insulin errors.

· To reduce inpatient hypoglycaemia rate.

· To reduce the rate of inpatient acquired diabetic foot ulceration.

· Abolish the occurrence of inpatient diabetic ketoacidosis (DKA).


Summary of Key Recommendations
	
	Diligence Confirmations (required)
	Yes
	No

	1
	Is it aligned with the strategy?
	
	

	2
	Has it been reviewed by support services and signed off?
	
	

	3
	Are space/bed/theatre implications clear and agreed by estates/divisions/theatres?
	
	

	4
	Has the case received explicit agreement from the CCGs/NHS England?
	
	

	5
	Has income been confirmed by the income team and signed off?
	
	

	6
	Has it been reviewed and signed off by finance?
	
	


Business Case Proposal
Background


The NNUHFT has an inpatient diabetes prevalence of 17.5%1, >14,000 diabetes admissions per annum. 64,684 bed days were incurred by people with diabetes in 2015. The diabetes Consultant team, and the extended diabetes MDT, see only a fraction of these patients as >95% are managed by other teams. Prolonged LOS in the diabetes population is between 0.8 and 2.5 days2,3, corresponding to ~21,000 excess bed days or ~6% of total annual capacity, identifying the Trust as a poor performance outlier4. 
Much of this excess bed occupancy can be mitigated with the presence of enhanced inpatient diabetes services. National Diabetes Inpatient Audit data1 (NADIA), (see appendix 3 for further details) 2016 highlight several areas of concern for the NNUH as follows:

1. The NNUH provides below UK national average numbers of average diabetes specialist nursing hours and consultant hours per patient per week at 0.61 and 0.05 respectively (UK average 0.67 and  0.19)

2. Not surprisingly there was therefore also a significantly lower than national average rate of inpatients with diabetes receiving a review from a member of the diabetes specialist team (28.6% vs 34.1%).

3. In the NNUH there is a higher than national average rate of inappropriate insulin infusion usage (10.0% vs 7.4% UK national average)

4. There was a higher than national average rate of diabetes related prescription errors (23.1% vs 21.1%)

5. Finally, probably related to points 3 and 4 above there was a higher than national average rate of severe in patient hypoglycaemia (9.0 vs 8.3%)

All in all, the NNUH is therefore an outlier for at least 5 indices of inpatient diabetes care which is a situation that should really not be accepted for a leading foundation trusts and university teaching hospital. These performance parameters are likely to attract attention in future CQC inspections, are discordant with the trusts quality initiative and are detrimental to the smooth running of an efficient bed base as most if not all of the above parameters are associated with prolonged LOS and therefore increased bed occupancy and reduced flow.
These should be seen as a significant risk to the trust for future CQC inspections, the CQC will be introducing a suite of diabetes KPIs into future inspections. These factors highlight a significant need for a new model of care for in patients with diabetes, with a focus on reduced LOS, improved patient safety and admission avoidance.  This will assist the Trust in the delivery of its Quality Improvement Strategy and will also be in line with current and upcoming national guidance and policy4, with current CQC expectations5, and will include an evidence based6 admissions avoidance policy. This approach is ambitious but has already been implemented successfully elsewhere in other large UK centres6.
Current service:
Current NNUHFT inpatient diabetes performance represents a real and present threat to the realisation of the primary objectives of the Trust as outlined in the Quality Improvement Strategy. The level of resource in the current NNUH diabetes inpatient service is highly limited. Currently there are 7 consultants and a team of 4 (2.6 WTE) Diabetes Inpatient Specialist Nurses (DISNs) who see patients referred via SPOR (single point of referral) on an ad hoc basis according to nursing requirements that vary widely on a ward to ward basis due to limited resource and a lack of agreed protocols/ processes. No structured referral criteria are employed, little or no management of referrals is undertaken and cases are seen on a first come first served basis. An extremely limited number of medical referrals are made and seen each day but in reality only a tiny fraction of all inpatients with diabetes in the Trust each day are seen by a member of the diabetes specialist team. This relative lack of input from the diabetes specialist team leads to reduced quality of inpatient care, a higher incidence of adverse outcomes (hypos, inpatient DKA, inpatient acquired foot ulceration and longer than necessary use of intravenous insulin infusions) which in turn contributes directly to prolonged LOS and increased bed occupancy. This is backed up by NADIA data that estimate that in the years 2012 - 2016, between 21.3% and 29.6% of all diabetes inpatients in the NNUH are ever reviewed by a member of the diabetes specialist team putting us consistently in the lowest 2 quartiles for this key metric1. This demonstrates that within the current service model, the Trust is not able to meet NICE guidance CQ6.13 which recommends that:
“people with diabetes admitted to hospital are cared for by appropriately trained staff and provided with access to a specialist diabetes team”.
The current model of care has changed very little in over a decade. While the general medical inpatient load managed by the Diabetes and Endocrinology directorate has risen over the last ten years and a major service redesign (the “7/7” project) has been undertaken to ensure safety and flow in this cohort, little or no attention has been paid to the far larger challenge of how inpatients with diabetes across the entire Trust are cared for. At present the vast majority of inpatient diabetes care is provided by non specialists with inevitable consequences for areas such as medication errors, insulin errors, hypoglycaemia rates and the shameful occurrence of inpatient diabetic ketoacidosis (DKA) and diabetic foot ulceration.
Based on the information above, the main areas of concern identified are as follows:

· There has been a notable increase in the number of insulin management errors and 3 patients experiencing “potential or actual” (IHI) harm in ‘16/’17 (internal NNUH data on file, medicines management committee). NADIA results show 9.0% of those audited had experienced 1 or more severe hypoglycaemic episode during their inpatient admission. The audit also revealed an error rate for insulin incidents of 22.1%.

· Medical teams use insulin infusions in order to manage patients with diabetes in the absence of specialist diabetes knowledge. Evidence shows that patients on insulin infusions have on average an extended length of stay of one day. 

· There is a limited provision of specialist diabetes care, impacting on both patient experience and the quality of patient care
· The Endocrinology and Diabetes directorate currently cares for large numbers of general medicine inpatients, contributing to the difficulty in meeting the demand associated with inpatient diabetes.

· Audit data revealed a considerable need for improvement in staff knowledge regarding diabetes care. Only 69.6% of patients audited felt staff had adequate knowledge regarding their diabetes care.
Case for Change



Based on current service provision, local performance data and the most recent NADIA audit there are three key areas where a need to improve or increase current levels of service provision have been identified as necessary in order to reduce the risks associated with the above concerns. These are as follows:

· Realignment of workforce:

Many inpatients with diabetes are cared for under a number of specialties. An increase in the size of the diabetes inpatient team combined with a significant realignment of working patterns in the Diabetes and Endocrinology directorate towards inpatient diabetes specialist services means that many more inpatients across the entire trust with diabetes can be seen each day by the diabetes specialist team.
· Increasing capacity in the diabetes inpatient specialist nursing team

· Providing a 7 day diabetes inpatient specialist service

In order to address the issues identified within this case, investment is required to enable the delivery of a new model of care for inpatients with diabetes. The benefits of this investment are listed within the Objectives section of this case. 
Beyond the case requirements, all associated changes to working patterns and strategy will be achieved by re-structuring within the existing team. These changes will achieve a greater than doubling of the number of inpatients with diabetes seen each day by the specialist team
What the redesign will look like:

If this business case is approved the following changes to delivery of the inpatient specialist service will occur:

1. DISN daily activity will go up by an extra 13 patients per day. This will be achieved by:

a. Extra DISN resource

b. HCA support to DSNs, the HCA will take more routine tasks such as teaching blood glucose testing off the DISNs’ hands so that they can focus on more “high value” consultations

c. They will spend less time curating the ward round list (A+C support will do this) and more time actually seeing patients

d. Consultant presence on the wards supporting the DISN team will enable faster reviews of some patients and enhanced efficiency from consultant opinion being readily available.

2. The DISN inpatient activity will be led by and will be organized around a 1 PA (i.e. ½ day) consultant inpatient diabetes ward round

3. The patient list seen on the consultant ward round and by the specialist nurses will be automatically pre-populated early each morning by the enhanced IT systems described above and curated/printed/distributed by the A+C support colleague in the business case.

4. The educator will run a coordinated, structured, rolling programme of ward education to nursing teams in order to reduce insulin errors, hypos, inpatient DKA etc

5. Extra pharmacy support – will join the consultant ward round to enhance efficiency, ensure every single insulin prescription is reconciled, and thereby also reduce insulin errors, insulin omission, hypos etc.

DISN team
At present there is little to no consistency within the referral criteria used and therefore the complexity of referrals currently received by the DISN team varies hugely from one ward to the next. The DISN team currently see approximately 15 patient contacts per day. With the proposed service redesign, it is intended that this will increase to ~ 32 patient contacts per day according to pre-specified criteria. This will be achieved through a small uplift in DISN hours and a series of process changes, including the introduction of an electronic diabetes dashboard. The team aims to introduce a more uniform threshold for referral to the diabetes inpatient specialist team by proactively selecting cases for review rather than passively receiving referrals from the wards. This will be achieved through the use of the diabetes dashboard which is under development with Information Services and which is already available on the intranet in a nascent form ((under Departments  Information Services  Reports  Weekly Reports. http://intranet/depart/IS/htm/index.htm)). In addition to the diabetes dashboard, working closely with colleagues in imformation services we have also already developed an automated daily report that (APPENDIX …….) that alerts us to the presence of every inpatient in the entire trust with a diagnosis of diabetes and links these to EPMA data in order that we can identify those on insulin and in particular those in intravenous insulin infusions. With further development of this IT resource, we will eventually be able to automatically identify the overlap area of the Venn diagram of diabetes in patients who sit in the high risk intravenous insulin and/or recurrent hypoglycaemia population and target these in patients for daily intensive input in order to facilitate earlier resolution of poor diabetic control and thius earlier discharge and reduced LOS.
Twice daily, the list will be automatically populated such that we aim to see two thirds of the diabetes cohort during their inpatient stay, based on clinical need. This will represent a massive uplift on the current situation where less than one third of all diabetes inpatient cases on any given day have been seen by the diabetes specialist inpatient team
Diabetes Educator Role

The current rate of insulin errors, in patient hypoglycaemia and other incidents of avoidable diabetes related harm such as inpatient DKA not only highlight the need for greater attention to inpatients with diabetes from the diabetes inpatient specialist team but also the huge need for enhanced staff education and training. Following on from the hugely successful pilot of staff training days around diabetes run by the directorate, we propose creating a full time diabetes educator role to continue and expand this work. The diabetes educator will be able to access data from the diabetes dashboard to identify inpatient areas with the highest rates of insulin errors, hypoglycaemia etc. and arrange to put on bespoke training days to meet the specific needs of staff in these areas to reduce the incidence of such problems and then to continue to audit the effectiveness of such educational interventions and assess whether additional input is then required. We would stress that the role of diabetes educator (servicing the needs of both patients and staff educational requirements) is already a well established and regarded role in many other high performing and internationally recognised diabetes centres of excellence.
Database Co-ordinator
It is anticipated that the service innovations outlined within this business case will generate a need for additional administrative support and data input/ analysis. The existing admin and clerical resource within Diabetes is already stretched significantly and it will be unrealistic to demand any additional input from the existing resource to underpin the admin, clerical, data management and audit demands of the enhanced in patient diabetes service. 
Specific functions of the post holder will be:

i) To maintain a database of all contacts on a daily basis

ii) Manage and distribute the automatically generated ward round list on a twice daily basis

iii) Collect and record outcome data (e.g. liaising with Information Services on length of stay data) evidence of reduced LOS.
iv) Liaise with audit department on audit projects around the new service to robustly demonstrate and record efficiency savings and cost effectiveness.

v) Curate and manage ad hoc referrals, onward referrals, any additional clinical correspondence generated etc.
Increased Consultant presence 
Under the proposed model, a far greater proportion of the Diabetes and Endocrinology “ward consultants” time each week will be spent seeing in patients with diabetes than at present. Currently, under the “7/7” system operated in the directorate, there is ward consultant each week who clears their diary of all clinics, meetings, teaching and other commitments and provides 15 PAs of DCC medical time to looking after an almost exclusively acute general medical inpatient case load. Herein, we propose that a modest increase in consultant resource will enable the GIM inpatient case load to be serviced and also a dedicated consultant led diabetes MDT ward round to see up to 32 inpatients with diabetes each day as described above. Furthermore, any potential reductions in acute GIM inpatient workload would facilitate further improvements in inpatient diabetes quality markers and reduction of LOS.
Consultant time will be spent leading an inpatient diabetes multidisciplinary ward round, reviewing individual cases, and supervising and advising the inpatient diabetes specialist nurse team. Consultant reviews of individual inpatient diabetes cases will lead directly to numerous improvements in care such as: 
· more proactive approach to insulin dose titration
· more proactive alteration of insulin regimens, commencing and ceasing insulin prescriptions as appropriate 
· switching patients off insulin infusions at the earliest possible opportunity
·  hypoglycaemia avoidance
· advising in other aspects of management directly related to or impacting on each patient’s diabetes. 
All of these activities are well recognised to be associated with reduced occurrence of adverse events (DKA, frequent recurrent hypos, drug interactions and so on) and therefore in turn lead to reduced LOS, expedited discharges and in the case of reviews occurring in the Emergency Department and other ambulatory care settings, admission avoidance. 
Objectives and Benefits


The primary objectives of this business case are to allow for the delivery of the diabetes inpatient strategy (appendix 4) and to enable the Trust to deliver relevant elements of the Trust wide Quality Improvement Strategy. Approval of this business case would also enable for the realisation of the following benefits:
1. Reduced bed occupancy:
· NNUHFT data for 2015 (provided January 2016; personal communication Dr Ketan Dhatariya) indicates that the annually adjusted bed occupancy for this Trust by people with diabetes (excluding zero length stays), was 64,593 bed days, about 17.4% of the Trust total bed occupancy (371,224 days excluding private patients, zero length stays, and annualized for calendar year 2015). This is broadly similar to the inpatient prevalence of diabetes of about 17% for NNUHT seen in the NADIA dataset for 2015, and suggests some internal consistency

· A significant proportion of this bed occupancy is excess and due to prolonged length of stay driven by higher co morbidity rates, but also by poor process and care, as the majority of inpatients in this Trust with diabetes do not see the diabetes specialist team. 

· This excess can be estimated in several ways, although none of these offer entirely robust estimations alone. These estimations are based on the annual capacity of the Trust as being approximately 370,000 bed days. In terms of the national diabetes information service (NDIS) modelling for this Trust (2012) suggests an approximate of 3% Trust bed base per annum can be attributed to excess LOS for patients with diabetes. This equates to 11,100 excess bed days per annum. 
Simple raw estimates of prolonged LOS based on Trust LOS data for people with or without diabetes  (excluding zero cases) for 2015 suggests 5% of bed days can be attributed to excess LOS for this patient cohort per annum (not age adjusted), equating to 18,500 excess bed days. 

With both of these calculations in mind, it has been estimated that the excess bed days associated with this patient cohort per annum is approximately 14,800 (average of both assumptions). Based on this, it is believed that with successful delivery of this business case, 14,800 excess bed days for patients with diabetes would be removed from annual capacity. This would generate bed day savings to the value of £296,000 per annum (£200 bed day cost)*. 
· As outlined in this proposal, there is a strong evidence base that enhanced inpatient diabetes services provided by Consultants and diabetes inpatient specialist nurses (DISN) can have a significant impact on excess diabetes bed occupancy (reviewed Kerr , Marion) . A conservative estimate of a 10% reduction on excess bed occupancy through an enhanced inpatient service will impact on LOS, readmissions , and improved day case listing rates with a suggested potential bed days saving of 1,100 – 2,000 per annum based on above data, and perhaps towards lower end of this range. 

2. Potential cost savings
· If one models at the conservative end of the above range, on 1,550 bed days saving per annum and a highly conservative £200/bed day cost then a theoretical cost saving of up to £310,000 may be realised per annum through enhanced in patient diabetes services.

3. Improved Quality of Inpatient services:

· Modeling data from NADIA, from the PXP Precision Web (glucometer) system and our known inpatient diabetes population of up to 200 on any given day suggests that we may have approximately 3,700 insulin errors and up to 12,000 in patient episodes of hypoglycaemia per year. Even conservative improvements of 10 – 20% could translate into ~700 fewer insulin errors and ~2,500 fewer episodes of hypoglycaemia per annum. Over time we would aim to move from the worst to the best quartile nationally for both of these diabetes inpatient KPIs, as reported by NADIA. 
4. Reductions in avoidable patient harm:

· As above (point 3) implementation of this business case will have the power to significantly reduce insulin errors and inpatient hypoglycaemia rate.
· Furthermore, we aspire to eliminate deaths related to insulin errors, the occurrence of inpatient Diabetic Ketoacidosis Acidosis and inpatient diabetic foot ulceration

5. Improved compliance with NICE guidance.
6. Reduced risk from future CQC inspections in relation to inpatient diabetes management. 
7. Reduction in unnecessary and/or prolonged use of intravenous insulin infusions.

8. Reduced LOS of inpatients with diabetes
9. Greater front door presence in Emergency services in order to facilitate admission avoidance and to ensure that a much larger proportion of the total inpatient cohort of diabetes patients are seen each day thereby ensuring earlier discharge.

10. Greater Admission avoidance for patients with diabetes, several key areas of admission avoidance will be targeted:
· Frequent recurrent DKA episodes are restricted to a small patient group who often have a complex combination of psychological and social factors driving their recurrent episodes of DKA. Much published evidence already shows that these can be effectively addressed by use of a combination of strategies including:

· Enhanced clinical psychology services

· “Transition facilitator” role for young adults at the point of transition from paediatric to adult clinical services. This work is currently being undertaken through the recently awarded diabetes CQUIN.
· Enhanced patient education through the provision of a fully commissioned “DAFNE” service. This project has recently been successfully funded through the STP diabetes bid.
· Enhanced in patient diabetic specialist dietetic service to further provide patient education about self-management of diabetes.
· Continued provision of the Elsie Bertram Diabetes Centre patient telephone service which provide effective admission avoidance for up to 200 diabetes emergencies per annum.

· Continued and enhanced provision of the high-performing Elsie Bertram Diabetes Centre podiatry service which already provides a number of effective admission avoidance interventions including frequent outpatient review and community intramuscular antibiotic administration.

Consequences for support/clinical and other services


It has been identified that there is likely to be a possible increase in referrals to dietetic services. Dietetic support has been included within this business case.
Risks

Without an alternative solution, it is possible that the delivery of the enhanced inpatient Diabetes service will be compromised due to consultant time spent managing patients under General Medicine. 
A risk (RR.604) relating to this was added to the Risk Register in November 2015 and focusses primarily on the Trust’s poor performance in the latest NADIA audit. The Residual Risk Rating for this is 16, and the recommended controls include the need to refocus the consultant workforce towards managing Diabetes inpatients and away from managing General Medicine patients.

Work force Implications


	Type of staff
	Band
	WTE
	Reasons

	Consultant diabetologist
	
	0.5
	Leadership of inpatient service

	Diabetes Educator
	7
	1
	Provision of Diabetes education

	Specialist pharmacist
	7
	0.4
	Support the ward rounds.

	Diabetes Specialist Nurse
	6
	0.4
	Redesign and up lift  amount of patients seen

	Database Co-ordinator
	3
	1 
	Audit/ data management 

	Assistant Practitioner
	4
	1
	Insulin management & education of blood glucose control

	Specialist Dietitian
	6
	0.6
	Enhanced in patient diabetic specialist dietetic service


	Expenditure
	Non-Recurring (start-up or any capital equipment)
	Recurring
	 

	Pay
	 
	Current Year (Jan 18-Mar 18)
	Full Year

	5 PAs Consultant diabetologist
	 
	£14,374  
	£57,500

	0.4 WTE B7 Specialist Pharmacist
	 
	£  4,637
	£18,550

	1 WTE B7 Diabetes Educator
	 
	£11,593
	£46,374

	0.4 WTE B6 Diabetes Specialist Nurse
	 
	£  6,480
	£15,551

	1 WTE B3 Database Clerk
	 
	£  3,887
	£22,588

	1 WTE B4 Assistant Practitioner
	 
	£  6,515
	£26,062

	0.6 WTE B6 Specialist Dietitian
	 
	£  5,831
	£23,327

	Total Pay
	 
	£53,317
	£209,952

	Non-Pay
	 
	-
	-

	Total Non-Pay
	Nurse prescribing course
	
	£    2,000

	Total
	 
	£53,317
	£211,952

	Income/Savings
	 Tariff @ £87.22 per FU 13 per day five days per week 42 weeks of the year.  For 3 months and 15 FU per day from April 2018 onwards.
	 £68,031
	 £274,743

	Contribution @ 20% 
	
	£13,606
	£  54,948

	Surplus/deficit
	 
	£  1108
	£    7,842


Education/ Training requirements


Nurse prescribing training; see below for further details.
Financial Assessment - 

Nurse Prescribing costs 

These costs have been based on Non-Medical Prescribing Courses (V300), charged at a cost of approximately £2,000. It is anticipated that one of the DISNs would commence this course in March 2017, and one DISN would complete the course each March 2017 going forwards. The course requires attendance on a number of study days, plus some practice based learning days. The remaining DISNs will ensure that adequate cover is provided on the days when those completing the course are off site. 
Bed day savings

Based on the assumption that 1,480 bed days (average sum of predicted reductions of between 1,110 and 1,850) will be saved per annum at a cost of £200/bed day, then a theoretical cost saving of up to £296,000 may be realised per annum through enhanced in patient diabetes services. See page 7 for further details regarding how this assumptions was developed.
Sign off

	Role
	Name
	Signature

	Divisional Director (submitting the case)
	
	

	Directorate CD /Matron/Head of Therapists etc. (submitting the case)
	
	

	Divisional Director (providing support services)
	
	

	Director of Resources
	
	


Outcome of discussion at Exec Board



	Metrics of success
	Baseline
	6 month review
	12 month review

	
	
	
	

	
	
	
	


Appendix 1 – Detailed financial workings
See above
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Appendix 3- NaDIA (2016) graphs
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Appendix 4- Diabetes Inpatient Strategy
NNUH Inpatient Diabetes Strategy
Jeremy Turner, Clinical Director, Diabetes and Endocrinology, January 2016.

For and on Behalf of the Directorate of Diabetes and Endocrinology
Introduction: The NNUHFT has an inpatient diabetes prevalence of 17.5 % 1, > 14,000 diabetes admissions per annum, and 64,684 bed days (17.4% of Trust total), were incurred by people with diabetes in 2015. This has a significant impact on patient flow and capacity in the Trust as prolonged LOS in the diabetes population is between 0.8 and 2.5 days 2,3, corresponding to up to 21,000 excess bed days or ~6% of total annual bed capacity (Appendix 1). The Trust is a performance outlier in this area 4, and much of this excess bed occupancy can be mitigated with enhanced inpatient services. 

Furthermore, National Diabetes Inpatient Audit (NADIA) data 1 show that we have a significantly higher than national average incidence of diabetes medication errors; a highest (worst) quartile inpatient severe hypoglycaemia incidence and a highest (worst) quartile all inpatient hypoglycaemia incidence. We also know that an unacceptable rate of inpatient diabetic ketoacidosis (DKA) and inpatient diabetic foot ulceration occurs.

The current “7/7” inpatient model that the Directorate operates focuses on seeing significant numbers of inpatients aged 75 – 80 years old with very high frailty scores, previously managed by MFE, now triaged as GM cases. These patients stay in hospital >9 days longer under our care, than under MFE (appendices 2 and 3), and operating this model prevents us seeing the > 150 inpatients with diabetes in this Trust on any given day. 

Proposal: 

We propose a Trust wide inpatient diabetes service redesign that would re-focus the resources of the diabetes and endocrinology directorate towards the 15 – 20% of inpatients with diabetes in the Trust and away from the relatively low numbers of GIM patients without diabetes (largely 75 – 80 years olds with high frailty scores, or Dermatology cases with cellulitis) who we currently look after as inpatients. This strategy would be in line with current and upcoming national guidance and policy 4, with current CQC expectations 5, and would be linked to a new evidence based 6 admissions avoidance policy. This approach is ambitious, has been used elsewhere in other large UK centres 6 and will allow us to deliver Trust policies on reduction of insulin errors, improved patient flow, reduced length of stay, and reduced inpatient risk where we currently perform poorly. Importantly, this service redesign is deliverable without substantial new recurring investment in senior staff.

Strategy:

1. To significantly improve quality markers of inpatient diabetes care, specifically
a. To reduce inpatient diabetes medication errors including insulin errors.

b. To reduce our inpatient hypoglycaemia rate.

c. To reduce the rate of inpatient acquired diabetic foot ulceration.

d. To work towards abolishing the occurrence of inpatient diabetic ketoacidosis.

2. To reduce excess LOS for inpatients with diabetes and thereby significantly improve elective capacity and flow in the whole NNUH inpatient system.

3. To implement proven, evidence based, diabetes admission avoidance strategies that have already been road tested in other large UK trusts 6 in order to further reduce diabetes related bed occupancy and improve care for patients with diabetes in Norfolk.

Implementation:

1. To impact on all areas of quality outlined above and to reduce diabetes associated LOS we will:

a. Shift the focus of diabetes consultant inpatient working towards seeing all inpatients with diabetes across all areas of the trust and increase the capacity of the diabetes consultant team to do so by utilising the new “7/7” working pattern for consultants in the directorate to see fewer general medical inpatients and more inpatients with diabetes under the care of other teams and who we do not see at the moment.
b. Develop robust IT systems to identify all in patients with diabetes.

c. Develop IT systems to identify those in patients with diabetes who need attention from the diabetes specialist teams. This will include an inpatient diabetes dashboard enabling identification of cases with high rates of hypoglycaemia, poor diabetes control etc.
d. Integrate such IT systems with EPMA to identify patients and ward areas with high medication error rates, hypoglycaemia and poor diabetes control in order to provide timely clinical intervention, extra staff training and audit to ensure medication error rates fall. Target attention from the diabetes specialist team on inpatients with high rates of recurrent hypoglycaemia, inpatient DKA and poor diabetes control across all inpatient areas.
e. Focus greater energy on education and training of staff around diabetes and specifically insulin usage, including the development of a new “diabetes educator” role.

f. Further integrate the multidisciplinary inpatient diabetes team so that consultants, DISNs, podiatrists and dietitians work in a coordinated way to deliver the strategy.

g. Re-invigorate the “Think glucose” project 7.

2. Build a coordinated diabetes admissions avoidance package using evidence based interventions 6:

a. Further development of the clinical psychology service for diabetes patients.

b. Fully commissioning and funding the DAFNE programme which is a highly evidence based and cost effective diabetes admission avoidance intervention 8 (~10 admissions avoided per 100 DAFNE graduates per annum).

c. Develop the model of “transition coordinator” who will target psychological, social and other evidence based interventions 9 on the relatively small number of recurrent DKA patients who make up a very large proportion of all DKA admissions and thus of total DKA and diabetes related bed occupancy each year.

d. Expand the role of dietetics on the wards for inpatients with diabetes so that repeat admissions related to hypos or poor control on a dietary background are reduced.

e. Further expansion of the foot clinic where there is already an extensive peer reviewed, published, evidence base around admission avoidance 10,11. This is particularly important since admissions related to diabetic foot disease are the single largest contributor to diabetes related bed occupancy in the NHS 12.

f. East of England Hypo ambulance project – this is currently led by the directorate in collaboration with the EAHSN and is the single largest structured hypo admission avoidance programme in the UK.

g. Ongoing support for the EBDC DSN telephone service which avoids many admissions per year related to hypos and DKA by supporting patients to manage problems with diabetes control at an early stage in their own homes. Our data show that >5,300 calls are handled each year leading directly to avoidance of ~ 230 acute diabetes related admissions per annum 13.

h. Diabetes consultant and DISN front door presence. Much evidence 6 shows that an early opinion by a specialist can avoid unnecessary diabetes related admissions which are otherwise inevitable when a junior or a generalist tends to take the understandable approach of “safety first” and admits the diabetic patient purely to await specialist opinion.  
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Appendix 1.   Estimates of total and excess diabetes related bed occupancy at NNUHFT. 
· NNUHFT data for 2015 (provided January 2016; personal communication Dr Ketan Dhatariya) indicates that the annually adjusted bed occupancy for this Trust by people with diabetes (excluding zero length stays), was 64,684 bed days, about 17.4% of the Trust total bed occupancy (371,224 days excluding private patients, zero length stays, and annualized for calendar year 2015). This is broadly similar to the inpatient prevalence of diabetes of about 17% for NNUHT seen in the NADIA dataset for 2015, and suggests some internal consistency

· A significant proportion of this bed occupancy is excess, and due to prolonged length of stay driven by higher co morbidity rates, but also by poor process and care, as the majority of inpatients in this Trust with diabetes do not see the diabetes specialist team. 

· This excess can be estimated in several ways, none of which are entirely satisfactory. In terms of the national diabetes information service (NDIS) modelling for this Trust (2012; Appendix 2), then NNUHFT excess bed occupancy is related to prolonged length of stay (8599 bed days) , higher readmissions rates (187 per annum, at 7 days LOS each), and a lower day case listing rate (455 cases per annum admitted rather than day cases), and a 10% increase in diabetes bed occupancy since 2012, suggests about 11,400 excess bed days (3.1% Trust bed base). Simple raw estimates of prolonged LOS based on Trust LOS data for people with or without diabetes  (excluding zero cases) for 2015 suggests 20,860 excess bed days per annum (5.62% Trust bed base per annum), although this is not age adjusted. These data suggest it is reasonable to assume excess LOS in the diabetes inpatient population of about 11 – 20,000 per annum, and perhaps towards the lower end of this range.

· There is a strong evidence base that enhanced inpatient diabetes services provided by Consultants and diabetes inpatient specialist nurses (DISN) , and as outlined in this proposal, can have a significant impact on excess diabetes bed occupancy (reviewed Kerr , Marion) . A conservative estimate of a 25% reduction on excess bed occupancy through and enhanced inpatient service impact on LOS, readmissions , and improved day case listing rate suggest a potential bed days saving of 2850 – 5215 per annum based on above data, and perhaps towards lower end of this range. 

Appendix 2. British Geriatrics Society Abstract

This, and the subsequent appendix, is based on work conducted by an academic foundation Dr supervised by Dr Helen May in the NNUH during 2015 and submitted for presentation at an upcoming BGS meeting. Both abstracts look at length of stay for frail older “general medical” patients cared for as in patients under specialist vs generalist (ie OPM) teams.

Is there a need for “specialists” to become “generalists”? A survey comparing hospital outcomes in older patients aged over 75 years who are managed by General physicians versus those aged over 80 years managed by Older People’s Medicine physicians (OPM)

G Dawson, K West,  A Niruban, H May

Norfolk and Norwich University Hospital

Background

Norfolk and Norwich University Hospital increased its admission age for OPM to 80 in 2014 due to the increasing burden of an aging population. This led to the General Medical specialities taking over the care of patients aged between 75-80 years who previously would have been admitted under OPM teams. In this survey we investigated the outcomes under the new triage system.

Sampling Methods
We randomly selected 130 patients admitted under OPM or general medicine between 1/3/2014 – 31/5/2014. We analysed length of stay, adverse outcomes (death, readmission) and time to therapy review.

Results

The OPM cohort had a higher mean age (87 vs 78), percentage currently receiving care at home on admission (50% vs 34%) and were frailer overall (defined using Charlsons Co-Morbidity Index and Adapted Frailty Index)

The numbers of inpatient deaths and in-hospital adverse events were similar. The average number of readmissions was higher in the general medicine group (2.4 vs. 1.9 events). 

The mean time to discharge once medically fit was lower in the OPM group (3.2 vs 5.9) perhaps reflected by the time taken to see a physiotherapist/OT and have an MDT meeting being considerably lower in this group (p-values <0.05).  The amount of patients needing an overall increase in their care was similar across both groups (33% vs 25%) and the overall length of stay was also shorter (11.8 vs 13.2 days) in the OPM group despite the increased frailty.

Conclusions

Due to ever increasing numbers of complex elderly patients being admitted management of these complex patients is increasingly reliant on general physicians. OPM teams have the advantage of increased physiotherapy / OT resources and a larger majority of patients located on base wards, making MDT meetings easier to conduct. Increased MDT working (possibly therapy led) in general medical wards could narrow the differences in outcomes, if increased resources in OPM are not forthcoming.

Appendix 3 British Geriatrics Society abstract

Can Fraility Scores be used to identify a better cohort of patients to be managed by an Older Person’s Medicine (OPM) department?

G Dawson, K West, A Niruban, H May

Norfolk and Norwich University Hospital

Background

Due to growing demand on the OPM department at Norfolk and Norwich hospital, the triage age was raised to 80. Patients aged between 75-80, who previously would have been managed under OPM teams, are now managed by General Physician’s teams. Can we use frailty indices to identify patients who would still benefit from being managed under the OPM team, despite their age, in order to reduce their length of stay?

Sampling Methods

We randomly selected 130 patients between 1/3/15-31/5/2014 and compared length of stay (LOS) and time to therapy review for OPM vs. general medicine. For each patient we calculated two commonly used fraility scores (CHSA Clinical Fraility Scale and Adapted Fraility Index) and a Co-Morbidity Index (Charlsons) 

Results

There was a clear difference (p<0.05) between the two groups in LOS for the frailest patients (Adapted Fraility Index >10 (Total 42%) or CHSA >5 (Total 41%). OPM patients had a shorter LOS in the Adapted Fraility Index >10 group (14.4 days vs 22.3 days). OPM patients also had a shorter LOS in the CHSA >5 group (12.6 days vs 17.1 days). There was not a statistically significant difference between LOS in the less frail patients or using Charlsons co-morbidity index.

This may be because the OPM group on average saw a PT/OT or had an MDT quicker than the general medicine group (2.6 days vs 4.6 days, p<0.05)

Conclusions

The current triage system uses ‘age’ to select the cohort that is triaged to an OPM team. This could be supplemented by using a fraility index, in order to better identify patients in the age range of 75-80. A selected group of these patients (the frailest cohort) may achieve a shorter length of stay, if managed or provided a liaison service by OPM teams, due to their increased therapy resources and greater MDT experience of complex discharge

Appendix 4. Crude Modelling of Insulin Error and Hypoglycaemia Rates, NNUH

Modeling data from NADIA, from the PXP Precision Web (glucometer) system and our known inpatient diabetes population of up to 200 on any given day suggests that we may have approximately 3,700 insulin errors and up to 12,000 in patient episodes of hypoglycaemia per year.
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