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Abstract
Introduction: People with diabetes in hospital have longer
lengths of stay and are at higher risk of experiencing avoid-
able harm. This has a significant impact on patient flow and
capacity in any hospital Trust. 
Aims and Methods: A Trust-wide peripatetic inpatient dia-
betes service redesign was performed to deliver reduced
medication errors, improved patient flow, reduced length of
stay and reduced inpatient risk. The service redesign was
delivered without new recurring expenditure on senior staff.
The model of care was multidisciplinary and introduced
consensus and evidence-based care with clear governance
processes. 
Results: Following introduction of the new service on 7 De-
cember 2017 to 1 June 2018, a reduction in length of stay in
both medicine and surgical divisions was seen with 2,168
‘saved’ inpatient bed days compared with the same time pe-
riod in the preceding year, which represented a significant
cost saving for the Trust and improvement in patient flow.
This was associated with a reduction in the number of dia-
betes-related Datix reports and serious untoward incidents. 
Conclusions: This is the first major diabetes service redesign
in a small district general hospital. The introduction of a
dedicated inpatient diabetes service has led to Trust-wide
improvements in patient care and patient flow without
additional cost to the Trust.
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Background 
The NHS in England spends around £2.5 billion a year on inpatient
care for people with diabetes (approximately 11% of total NHS in-
patient expenditure).1 People with diabetes tend to have longer
hospital admissions and are more often admitted overnight for

planned procedures. In spite of these high levels of expenditure,
there is evidence of variation in care. People with diabetes experi-
ence avoidable harm while in hospital due to increased hypogly-
caemic episodes and inpatient diabetic ketoacidosis.2 Reasons for
this are complex and can include inappropriate insulin treatment or
lack of carbohydrate.3 

Royal Surrey County Hospital (RSCH) is a district general hospital.
The 2017 National Diabetes Inpatient Audit (NaDIA) identified that
RSCH had an inpatient diabetes prevalence of 16% (66 patients
with diabetes in 412 audited beds).2 The average length of stay
(LOS) from 1 December 2016 to 30 November 2017 showed the
Medicine directorate LOS for people with diabetes was 8.52 days
compared with 6.77 days for those without diabetes. In the Surgery
and Oncology directorate the LOS for people with diabetes was 5.27
days compared with 4.34 days for people without diabetes. This
had a significant impact on patient flow and capacity within the
Trust. Furthermore, diabetes medication errors were significantly
higher than the national average and RSCH was in the highest quar-
tile for incidence of all inpatient hypoglycaemia and severe hypo-
glycaemia.2 Diabetes UK also reported that people with diabetes
admitted to RSCH had an excess mortality between 1 April 2010
and 31 March 2012.4 Although the overall mortality for inpatients
with diabetes was slightly better than the national average, the mor-
tality rate for patients without diabetes was extremely low; conse-
quently, the excess mortality associated with diabetes was one of
the highest in the UK.4

A Trust-wide peripatetic inpatient diabetes service redesign was
agreed that would refocus the resources of the Diabetes and En-
docrinology directorate towards the care of inpatients with diabetes
and away from a 16-bed general medical ward. This approach was
ambitious. It had been used elsewhere in large UK centres but not
in a district general hospital.5 The initiative aimed to enable the Trust
to deliver reduced medication errors, improved patient flow, reduced
length of stay and reduced inpatient risk. Importantly, the service
aligned to the vision of the Diabetes UK multidisciplinary team6 and
new recurring expenditure on senior staff was not required.

Methods 
The study design was interventional: 6 months of pre-interven-
tion observational data were compared with 6 months post-
intervention outcomes. 

In 2017 the NaDIA showed that only 20.3% of people ad-
mitted with diabetes were seen by a member of the diabetes
team.2 Inpatients were seen by a diabetes specialist nurse fol-
lowing a ward referral and by a diabetes consultant or specialist
registrar if there were difficult management issues. No remote
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blood glucose monitoring was undertaken and there was no
formal way to identify people admitted to hospital with diabetes
or proactively to audit diabetes harm.

The intervention involved restructuring resources to support
a consultant-led multidisciplinary inpatient team. Members in-
cluded diabetes consultants, diabetes specialist nurses, diabetes
specialist registrar, support from a medical coder and data ana-
lyst, access to specialist podiatrists, ward pharmacists and ward
dieticians. The diabetes consultants transferred their inpatient
programmed activities allocation from the general medical ward
to support the new inpatient diabetes service. Consultant outpa-
tient activity remained the same and the 1.6 Whole Time Equiv-
alent diabetes specialist nurses restructured their support to focus
on a greater inpatient education role for healthcare professionals
and patients.

A new Acute Frailty Unit was set up at no additional cost in
the 16-bed general medical ward staffed by the junior doctors,
nurses and allied healthcare professionals previously allocated to
the Diabetes and Endocrinology general medical ward, which
was in keeping with another key Trust strategy. The Frailty con-
sultants transferred their programmed activities allocation from
a peripatetic service to the new Acute Frailty Unit.

The inpatient model
Every person with diabetes was identified and reviewed remotely
through the Freestyle Precision Pro Blood Glucose and beta
Ketone Monitoring System (Abbott Diabetes Care Ltd, Witney,
Oxon, UK). A daily ward round list was then generated for people
who needed a direct review. This included everyone with type 1
diabetes, pancreatic diabetes, people who have had pancreatic

surgery or pancreatitis, those with a primary diabetes foot prob-
lem, people with type 2 diabetes with evidence of hypergly-
caemia (blood glucose >16 mmol/L) or hypoglycaemia (blood
glucose <4 mmol/L), people with ongoing inpatient management
issues and those who had been referred directly by ward teams
or a direct patient referral.

Introduction of governance process
Any inpatient death of a person with diabetes was reviewed in a
monthly morbidity and mortality meeting. Complex discharges
were coordinated via a weekly diabetes multidisciplinary team
with the community diabetes nurses. Medical coders and data
analysts developed a diabetes outcome dashboard with discharge
data and inpatient harms in accordance with NaDIA-Harms data
collection.7

Results  
The multidisciplinary inpatient diabetes team started on 7 De-
cember 2017. Every person admitted to hospital with diabetes
was reviewed remotely on a daily basis. On average, 30 patients
a day were identified as benefiting from direct patient review by
a member of the multidisciplinary inpatient team. 

The inpatient glucose data are shown in Table 1. There was
little variation in the number of people who experienced hyper-
glycaemia (blood glucose >16 mmol) or hypoglycaemia (blood
glucose <4 mmol) with the introduction of the service. However,
there was an improvement in occupied bed days in both Medi-
cine and Surgical directorates. Matched data were compared for
the 6 months prior to the intervention and 6 months post inter-
vention. In the Medicine directorate there was a total of 10,271

Table 1 Daily capillary blood glucose levels for inpatients with a primary or secondary diagnosis of diabetes 

Month Total no *Total no No of No of No of No of No of % of 
of people of people hypoglycaemia severe episodes episodes readings
monitored readings with at episodes hypoglycaemia above <4 and out of 

least one (<4 mmol/L) episodes >16 mmol/L >16 mmol/L range
reading (<3 mmol/L)
outside 
range

June 2017 1262 12480 434 387 69 1105 1495 12.0

July 2017 2381 14451 519 447 98 1301 1748 12.1

August 2017 2325 12621 526 346 81 1470 1816 14.4

September 2017 2263 13912 543 548 157 1412 1960 14.1

October 2017 2348 13896 559 454 84 1541 1995 14.4

November 2017 2299 13616 598 493 135 1401 1894 13.9

*Frequent glucose measurements in patients receiving intravenous insulin were included.

Post-intervention 

December 2017 2086 12341 453 453 152 1055 1508 12.2

January 2018 1707 8621 356 357 103 665 1022 11.8

February 2018 2087 12703 523 729 200 1051 1780 14.0

March 2018 2344 13477 502 506 131 1274 1780 13.2

April 2018 2207 13572 464 435 116 1313 1748 12.8

May 2018 2166 12358 431 420 101 696 1116 9.0
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occupied bed days prior to the intervention and 8,560 occupied
bed days since the intervention. In the Surgical directorate there
was a total of 2,687 occupied bed days before the intervention
and 2,240 occupied bed days after it. Weekly discharges in-
creased across all directorates with a significant reduction in
stranded patients (those admitted for >7 days). Figure 1 shows a
significant reduction in occupied bed days and the considerable
number of bed days that were saved in each matched month.
This represents a total difference of 2,168 ‘saved’ bed days over
6 months. The NHS Institute estimates the cost of an inpatient
bed day at £225,1 so this represents a saving of £487,800.

Auditing of inpatient harms
There was a significant reduction in Datix incident reporting and
serious untoward incidents following the introduction of the
inpatient diabetes service (Table 2). NaDIA-Harms data were not

collected prior to the intervention but are now being audited to
drive changes in practice such as the introduction of insulin
recognition charts, hypoglycaemia education resources and risk
assessment on prescription charts.

Healthcare professional satisfaction
An unvalidated questionnaire with measured binary questions
and additional qualitative responses was undertaken 6 months
after introduction of the new service. Seventy-nine members of
the nursing and junior doctor staff across different specialties
were asked if they felt the daily support of the diabetes team was
helpful and the majority (90%) did. Similarly, 68% stated they
felt unable to provide appropriate care for patients with diabetes
without the inpatient team and their confidence to manage this
patient group had increased.  

Figure 1. Occupied bed days for people with diabetes following introduction of multidisciplinary inpatient team. (A) Occupied bed 
days in Access and Medicine for people with diabetes following introduction of multidisciplinary inpatient team from 
7 December 2017 to 1 June 2018. (B) Occupied bed days in Surgery (elective and emergency) for people with diabetes 
following introduction of multidisciplinary inpatient team in 2017–2018

Table 2 Inpatient harms 

Harms June– Oct Nov
Sept 2017 2017 2017

No of reported 13 8 9
incidents by 
Diabetes Strategic 
Business Unit 

Serious untoward 2 0 1 
incidents

Dec Jan Feb Mar April May June
2017 2018 2018 2018 2018 2018 2018

3 1 1 1 0 0 0

0 0 0 0 0 0 0

2016-2017

2017-2018
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Discussion 
A problem with inpatient diabetes care was recognised and char-
acterised; consensus- and evidence-based strategies for improve-
ment were then identified and implemented. This is the first
multidisciplinary inpatient team established in a small district gen-
eral hospital which has been cost neutral. In parallel, an Acute
Frailty Unit was established in the ward space (with the staff of
the previous general medical ward) without a loss in medical
inpatient bed numbers. In addition, the diabetes consultants have
maintained their General Medicine on-call commitment and
outpatient activity.

The Trust-wide inpatient diabetes service redesign has shown
early evidence of reducing LOS in all specialties, increasing weekly
discharges and reducing diabetes-related harm. The initial LOS
data have been very promising, suggesting that, since the change
in practice, inpatient LOS across all divisions (Medicine and Sur-
gery) has improved. This is in keeping with similar models enacted
in other larger hospital Trusts.8,9 A reduction in LOS has been
demonstrated for patients with a primary and secondary diagno-
sis of diabetes, offering significant cost savings. 

The challenges ahead for the Trust and the inpatient service
will focus on continued improvement of foot care standards in
people with diabetes and targeting particular patient groups to
further reduce LOS and improve glycaemia in the context of
complex feeding regimes and variable perioperative glycaemic

control. There is a clear governance structure and mechanism to
review and develop changes in inpatient clinical care. The dia-
betes team visibility has improved confidence amongst healthcare
professionals to manage people with diabetes and support self-
management, enabling improved education opportunities. 

In summary, the introduction of a dedicated inpatient dia-
betes service has led to Trust-wide improvements in patient care
and patient flow without additional cost to the Trust.
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Key messages

• The Trust-wide inpatient diabetes service redesign has
shown early evidence of reducing LOS in all specialities,
increasing weekly discharges and reducing diabetes-
related harm.

• The service redesign has led to improvements in 
governance processes and improved multi-disciplinary
working
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