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Executive Summary
1. The NHS in England spends around £2.3 billion –
£2.5 billion a year on inpatient care for people
with diabetes, which is approximately 11% of
total NHS expenditure on inpatient care.

4. In 2009-10 in England there were around
160,000 more admissions for people with
diabetes than for people of the same age
without the condition. There were 570,000
extra bed days for people with diabetes. There
were 40,000 more overnight admissions in
diabetes for elective procedures that would be
performed as day cases in people without
diabetes. It is estimated that the average cost of
inpatient care for people with diabetes exceeds
the tariff paid by up to 8.5%. The excess cost of
inpatient care for people with diabetes is
summarised in table A.

2. Of that sum, £573 million – £686 million is
estimated to be excess expenditure on diabetes:
that is, over and above the sum spent on a
population of the same age and gender without
the condition.
3. People with diabetes are more likely to be
admitted to hospital than people without the
condition. They have longer hospital stays and
are more often admitted overnight for planned
procedures that could be performed as day
cases.

Table A: Estimated excess expenditure on inpatient care for people with diabetes, 2009-10

Activity

Expenditure

Excess admissions

164,361
admissions

£434 million

Lower day case rate

41,906 fewer day
cases

£9 million

Excess cost during
admission

£129 million - £243 million

Total

£573 million - £686 million

5. In spite of these high levels of expenditure, there
is evidence that inpatient care is poor in many
areas. People with diabetes experience
avoidable complications while in hospital owing
to medication and other errors, lack of patient
involvement in management of their condition,
and lack of access to specialist inpatient
diabetes services.

Framework for 2011-12 as a key area for
improvement.
7. The focus in this paper is on costs to the NHS
during hospital admissions. It is important to
note, however, that excess admissions and
lengths of stay also entail costs to individuals
through lost income and to the public purse
through lower tax revenue and increased benefit
payments. Long-term complications arising from
sub-optimal care can impose further costs on
individuals and their carers, on the health and
social care system and on the public sector more
generally.

6. The 2010 National Diabetes Inpatient Audit
found that “There is cause for concern about
the care of inpatients with diabetes in most
hospitals.” Inpatient care for people with
diabetes was identified in the NHS Operating
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8. Clinical studies suggest that specialist diabetes
inpatient teams can reduce prescribing errors,
improve patient outcomes, reduce length of
stay, increase day case rates and reduce the
number of admissions. The economic model
presented here suggests that the savings from
the introduction of such teams can substantially
outweigh the cost of the team.
9. The specialist diabetes inpatient teams reported
in studies differ in terms of their composition,
cost and function. It is likely that the potential
for such teams to deliver improvement will vary
according to issues such as staffing levels and
focus, and also according to baseline structures
and standards of care. Decisions regarding the
introduction of such teams will need to be
supported by robust business cases based on
local data on costs and potential savings.
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Introduction
10. The purpose of this paper is to examine the
health economic evidence relating to inpatient
care in diabetes in England and to assess the
potential for quality and productivity
improvements.

and economic evidence to estimate current
expenditure on inpatient care attributable to
diabetes. It will also analyse the potential for
better care both to improve patient outcomes
and to be cost-saving for the NHS.

11. 5.5% of the adult population of England has
diagnosed diabetes1 and it is believed that a
further 2% of the population may have
undiagnosed diabetes. Prevalence is believed
to be growing at around 0.1% a year2. People
with diabetes are more likely to be admitted to
hospital than those without and are at greater
risk of complications and infections while in
hospital. Length of stay and costs are higher in
people with diabetes.

14. A pragmatic review of available clinical and
economic evidence has been conducted,
identifying relevant papers, and assessing the
robustness of the evidence presented. A
systematic review of all available evidence has
not been conducted and is beyond the scope
of this paper.
15. The paper is divided into three sections.
Section I examines policy on inpatient care for
diabetes, and published evidence on the
quality of care and on the potential to improve
outcomes and productivity. Section II sets out
an economic model which estimates absolute
and excess expenditure on diabetes, the cost
of specialist diabetes inpatient teams, and the
potential savings through use of such teams.
Section III looks in more detail at areas of
inpatient care where there may be potential to
increase quality and productivity.

12. The quality of inpatient care for people with
diabetes has been identified as a priority for
the NHS in England for at least a decade, since
the publication of the National Service
Framework for Diabetes. Yet the 2010 National
Diabetes Inpatient Audit found that “There is
cause for concern about the care of inpatients
with diabetes in most hospitals.” Inpatient care
for people with diabetes was identified as a
key area for improvement in the NHS
Operating Framework for 2011-12.
13. As well as exacting a high human cost, poor
care can be more expensive for the NHS than
good quality care. This paper will use clinical
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SECTION I
CHAPTER 1

Policy Background
16. This chapter examines policy and guidelines
relating to the care of inpatients with
diabetes. Over the last decade there have
been several initiatives and statements
aimed at improving the care of these
patients. A number of key principles
emerge from these documents: access to a
specialist diabetes team, safe use of insulin,
patient involvement in their care, and
avoidance of complications.

a) Reduction in incidents relating to insulin
causing harm.
b) Increase in patient satisfaction with
their care in hospital.
The NICE quality measures for inpatient care
(standard 11) are shown in full in Appendix 1.
20. Many of the other NICE quality standards for
diabetes are also relevant in the inpatient
setting, in particular standards 10,12 and 13:

17. Inpatient care for people with diabetes was
identified as a key area for improvement in the
NHS Operating Framework for 2011-12. The
following priority was set out:

Standard 10:
People with diabetes with or at risk of foot
ulceration receive regular review by a foot
protection team in accordance with NICE
guidance, and those with a foot problem
requiring urgent medical attention are
referred to and treated by a multidisciplinary
foot care team within 24 hours.

NHS providers should consider the overall
management of inpatients with diabetes in
order to reduce their length of stay, improve
their experience of care, ensure that they do
not develop diabetic foot complications
whilst in hospital and that their blood
glucose is managed safely. This is particularly
relevant to the safe administration of insulin
by healthcare professionals.

Standard 12:
People admitted to hospital with diabetic
ketoacidosis receive educational and
psychological support prior to discharge
and are followed up by a specialist
diabetes team.

18. NICE published Quality Standards for diabetes
care for adults in 20113. These include the
following standard for inpatient care:

Standard 13:
People with diabetes who have
experienced hypoglycaemia requiring
medical attention are referred to a
specialist diabetes team.

Standard 11
People with diabetes admitted to hospital
are cared for by appropriately trained staff,
provided with access to a specialist diabetes
team, and given the choice of selfmonitoring and managing their own insulin.

21. The Joint British Diabetes Societies Inpatient
Care Group has prepared a series of guidelines
on aspects of adult inpatient care, covering
management of diabetic ketoacidosis,4
management of hypoglycaemia,5 and
management of those undergoing surgery and
elective procedures.6

19. NICE recommends that compliance with the
standard should be assessed with reference to
one process measure and two outcomes
measures. The process measure relates to the
proportion of staff on inpatient wards who are
appropriately trained to care for people with
diabetes. The outcome measures are:

22. The guidelines on surgery and elective
procedures set out 23 key recommendations
covering identification of those with diabetes,
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planning for admission, patient involvement,
involvement of diabetes specialists, diet
management, safe use of insulin and blood
glucose management. These recommendations
are set out in Appendix 2.
23. The guidelines recommends that all hospitals
should implement a diabetes inpatient
specialist nurse service and that clear
guidelines should indicate when the diabetes
specialist team should become involved. The
guidelines also state that routine overnight
admission for pre-operative management of
diabetes should not be necessary.
24. The recent focus on the quality of inpatient
care for people with diabetes comes a decade
after the publication of the National Service
Framework (NSF) for Diabetes.7 It stated that
people with diabetes frequently had poor
experiences of inpatient care, and
recommended timely liaison with diabetes
teams and employment of specialist nurses to
prevent admissions, reduce complications and
shorten length of stay.
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CHAPTER 2

Quality of Inpatient Care
25. In the decade since the NSF was published,
there have been several reports indicating
that many people with diabetes continue
to receive poor inpatient care. This chapter
provides a summary of evidence on the
quality of care.

27. The audit also reported that most patients with
diabetes had no access to specialist diabetes
services:
• 69% had not been seen by a member of the
diabetes team
• 46% of those with a diabetes management
problem had not been seen by a member of the
diabetes team

26. The 2010 National Diabetes Inpatient Audit8
found that “There is cause for concern about
the care of inpatients with diabetes in most
hospitals.” Data was collected from patients
and staff at 206 acute hospitals in England in
November 2010. 12,191 patients with diabetes
were included in the audit. 93% of eligible
trusts participated. The audit found that:

• 31% of sites had no inpatient diabetes specialist
nurses
• 27% of sites had no inpatient podiatry service
for patients with diabetes.
28. The National Diabetes Inpatient Audit is the
most recent and most thorough examination
of the quality of care for inpatients with
diabetes. Other recent publications support its
findings.

• 37% of patients with diabetes experienced at
least one medication error during their inpatient
stay
• 26% of charts had prescription errors
• 18% of patients with medication errors had
severe hypoglycaemia (compared with 8% of
those without medication errors)

• 8% of insulin infusions were inappropriate

29. In 2007, Diabetes UK invited people with
diabetes to submit accounts of their inpatient
experiences. Fifty replies were received and
extracts were published.9 Approximately 8% of
published extracts related positive experiences
of care. The remainder focused on six key
problems:

• 26% of transfers to sub-cutaneous insulin were
not managed appropriately

• disempowerment and distress

• 2% of patients developed a new foot
complication during their hospital stay

• problems with access to food and timings of
meals and medications

• Only 13% of patients had definitely been
involved in designing a treatment or care plan

• medicines mismanagement

• Only 24% reported that they were permitted to
test their own blood glucose levels

• lack of knowledge regarding management of
acute complications and monitoring of blood
glucose

• 27% and 23% respectively reported that choice
and timing of meals were only sometimes or
rarely suitable

• lack of communication
• lack of access to the diabetes team.

• Those reporting poor meal timing or choice
were more likely to have a severe hypoglycaemic
episode.

Clearly, a survey of this kind cannot produce a
representative sample and it may be that
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patients who have had poor experiences of
care are more likely to respond than those who
have had good experiences. While the survey
results cannot provide an indication of the
proportion of patients with diabetes
experiencing problems as inpatients, they do
illustrate the types of problems experienced.
30. In 2008 the National Diabetes Support Team
published Improving emergency and inpatient
care for people with diabetes10, a report of a
working party of representatives of the
inpatient and emergency care community, in
partnership with the National Institute for
Innovation and Improvement.. This report
stated that it was not uncommon for people
with diabetes who were admitted to hospital
to lose control of their insulin treatment, the
timing and quality of their meals, blood
glucose monitoring, and overall control of their
condition during hospital admissions. It found
that many people with diabetes knew more
about their condition than the hospital staff
looking after them.
31. The NHS Institute launched the ‘Think Glucose’
programme in 2008. The Institute stated that
‘the provision of consistent, effective and
proactive inpatient care for people with
diabetes is still inadequate in the NHS, leaving
patients with a poor experience in terms of
their diabetes treatment.’ The programme
provided a set of products aimed at improving
awareness of the needs of people with
diabetes, and improving the quality of care for
inpatients with diabetes as a secondary
diagnosis.11
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CHAPTER 3

Evidence on Potential for Improved
Outcomes and Increased Productivity
32. This chapter sets out evidence on the
impact of specialist diabetes inpatient
teams on patient outcomes and NHS costs.

36. No meta-analyses or systematic reviews of
specialist diabetes inpatient care have been
identified. One randomised controlled trial has
been identified.12 Most of the studies identified
are case series. Ten examples of studies
examining the impact of diabetes specialist
inpatient teams in UK hospitals are
summarised here.

33. A number of studies have examined the
potential for improvements in the care of
inpatients with diabetes. All those identified
have focused on diabetes specialist care teams
as the mechanism for delivering improvement,
though there is no consistency across studies
as to the composition or function of such
teams. It is likely that the potential to deliver
improvement will vary depending on each
individual team’s focus and objectives, and also
according to baseline structures and standards
of care.

1. Royal Bournemouth Hospital 1997-98
37. A study at Royal Bournemouth Hospital in
1997-98 examined the impact of a diabetes
nurse advisor, whose role was to oversee
diabetes management of inpatients, ensure
good diabetic control, and facilitate discharge
planning and follow up13. Prospective data for
all patients identified as having diabetes were
gathered for one year before the introduction
of the nurse advisor (1997) and for the first
year in which the nurse advisor was in post
(1998). Median length of stay for patients with
diabetes in both medicine and surgery fell by 3
days between 1997 and 1998 (p < 0.001). The
proportion of total bed days accounted for by
people with diabetes was 6.8% in 1997 and
4% in 1998, a net saving of 4,171 bed days.

34. Generally, the stated purpose of such
interventions is to improve outcomes for
patients and the productivity or efficiency of
healthcare provision. However, there are no
agreed criteria for measuring these. Some
studies have examined the impact of
interventions on blood glucose control and
infections. Others have focused on measures
such as length of stay and admission rates as a
proxy for improved outcomes. Some studies
have also estimated the financial impact of the
interventions.
35. In economic and clinical evaluations it is
customary to grade evidence, giving greater
weight to studies whose design and
methodology maximise confidence about the
estimate of a treatment effect. In terms of
study design, the greatest weight is generally
attached to meta-analyses or systematic
reviews of randomised controlled trials (RCTs).
Individual RCTs are given greater weight than
case-control or cohort studies, which in turn
are considered preferable to case reports or
case series.

2. University Hospital of Wales 2001
38. A 2001 prospective open randomised
controlled trial at the University Hospital of
Wales examined the impact of diabetes
specialist nurse care on length of hospital
stay.12 300 patients were randomised. 148
were included in the intervention group, which
received standard care plus care and advice
from a diabetes specialist nurse. 152 were
included in the control group and received only
standard care. Median length of stay for the
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intervention group was 8 days, compared with
11 days for the control group (P < 0.01). The
study reported that there was no evidence of a
difference in readmission frequency or time to
readmission. The study estimated that the
mean cost per admission was £436 lower for
the intervention group than for the control
group.

of stay were examined for 187 patients on six
wards during a 3 month period before the
introduction of the diabetes specialist nurse
prescriber, and for 265 patients during a 3
month period after the introduction of the
diabetes specialist nurse prescriber. All
admitted patients with diabetes treated with
insulin and/or oral hypoglycaemic agents were
included in the study. Those treated with diet
alone were excluded. The study found that the
median number of errors per patient was 6 in
the pre-intervention group and 4 in the
intervention group (p <0.01). Median length of
stay was lower in the intervention group (7
versus 9 days, p<0.05).

3. Norfolk and Norwich University
Hospital NHS Trust 2002-04
39. A diabetes inpatient specialist nurse (DISN)
service was introduced at Norfolk and Norwich
University Hospital in 2002, with the aim of
reducing diabetes-related excess bed
occupancy in orthopaedic surgery, general
surgery, urology, general medicine, medicine
for the elderly and other medical specialty
wards. A study examined bed day occupancy
in these specialties over a six year period (1998
– 2004)14. Excess bed days per diabetes patient
were derived by comparing length of stay with
that of people without diabetes, matched to
the diabetes patients by age-band, specialty,
and season of admission.

5. New Cross Hospital, Wolverhampton
2006
42. A Diabetes Outreach team was established in
2006 at New Cross Hospital, Wolverhampton
The team’s objectives were:
• to prevent admissions by developing rapid and
open access services
• glycaemic control, complication screening and
risk factor management for those admitted

40. Excess bed days in people with diabetes aged
below 60 years fell from 1.9 days before the
introduction of the DISN to 1.2 days in the
final year of the study (p = 0.03). Excess bed
days in people aged 61-74 fell from 1.5 days
to 0.8 days (p = 0.008). There was no
reduction in excess bed days for patients aged
over 75. The overall bed day reduction was
estimated at 700 per year per 1,000 inpatients
with diabetes aged less than 75 years.

• to manage other medical problems where
appropriate and to support other specialist
teams
• to reduce delayed discharge by early discharge
planning
• to organise follow-up care.
43. Audits were carried out on two days in
September 2005 and on three days in October
2006 (4 months after the introduction of the
team) to examine the impact on admission
rates and delayed discharges. The number of
inpatients with diabetes was 35% lower in the
second audit (53 compared with 83 in the preOutreach audit). The proportion of diabetes
inpatients with specialist needs was higher in
the second audit and the proportion with
general medical problems as the key cause for
admission was lower. Delayed discharges in
patients with diabetes fell from 17% to 2%.

4. Peterborough and Stamford
Hospitals Foundation NHS Trust
2005
41. A study at Peterborough and Stamford
Hospitals Foundation NHS Trust in 2005
examined the impact of a diabetes specialist
nurse prescriber on insulin and oral
hypoglycaemic medication errors and on
length of stay.15 Medication charts and length
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7. Derriford Hospital, Plymouth
2003-06

however, only if the day case patients were
included (and counted as 0.5 day length of
stay). Including these patients, median length
of stay fell by 0.34 days for diabetes patients
and 0.08 days for other patients.

44. Two studies examined the impact of a diabetes
specialist nurse team at Derriford Hospital in
Plymouth. The first looked at the impact of the
team from establishment in 2003 until 200617.
The team consisted of three whole time
equivalent diabetes specialist nurses dedicated
to inpatient care, with support from a
consultant and a specialist registrar
diabetologist. Mean length of stay for diabetes
patients fell by 0.6 days from a mean of 8.3
days (SE ±0.18 days) in 2002 to 7.7 (SE ±0.1
days) in 2006. Over the same period, mean
length of stay for the total hospital population
fell by 0.3 days. There were significant falls in
length of stay for diabetes patients in
emergency admissions and in medical
admissions, but not in elective admissions or
surgical admissions. The absolute number of
diabetes bed days per year grew over the
period and diabetes admissions as a
percentage of all admissions grew also.

48. A diabetes patient satisfaction survey was
completed by 48 patients during the
intervention period. 78% felt that the advice
given had helped improve their diabetes
control in hospital. Salary costs for the elective
care team for the year were estimated at
£40,000 and gross savings in averted bed days
at £250,000.

9. Portsmouth Hospitals NHS Trust
2009
49. The Diabetes Inpatient Prospective Service
(DIPPs) at Portsmouth Hospitals NHS Trust won
a Health and Social Care award in 2010 for
improving the quality of care of people with
diabetes. The results have not yet been
published in a peer-reviewed journal but
summary data are presented here, drawn from
posters presented at the Diabetes UK
Conference 2011.

8. Derriford Hospital, Plymouth 2009
45. A second study at Derriford Hospital examined
the impact of a team established in 2009 to
improve the care and reduce the length of stay
of patients with diabetes admitted electively18.
A diabetes specialist nurse and a healthcare
assistant were employed to supplement the
established diabetes specialist nurse team.
They worked with the surgical, anaesthetic and
medical teams involved with the elective
admissions process. Their work focused on
surgical pre-assessment, admission planning,
management of the post-operative period and
planning a safe discharge.

50. DIPPs was established in 2009 to reduce the
incidence of hypoglycaemia, to provide daily
contact between patients with diabetes and
the diabetes specialist team, and to provide
diabetes education to ward staff. It covered the
Accident and Emergency Department and
approximately one third of inpatient beds at
Queen Alexandra Hospital, including the
Medical and Surgical Assessment Units, Elderly
Care wards, the Renal Unit, and
Gastrointestinal and Vascular Surgery.
51. Sequential patient audit was undertaken
before the intervention and 6 months after the
intervention. The team reported that the
percentage of patients with recorded blood
glucose levels between 4 and 8 mmol/l rose
from 42% in the first audit to 70% in the
second. The percentage of patients with blood
glucose levels below 4 mmol/l fell from 10% to
2%, and the percentage of patients with blood

46. The number of day case admissions in patients
with diabetes increased by 34.8% in 2009
compared with 2008. The number of day case
admissions for the total hospital population
rose by 13.7% during the same period.
47. There was a downward trend in median
length of stay for diabetes patients during this
period. This achieved statistical significance,
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glucose levels above 8 mmol/l fell from 48% to
28%. Inappropriate use of insulin was reduced.
The availability of care plans increased, and
patient satisfaction with the timing of
medications increased. Mean length of stay fell
from 14.9 to 13.8 days. Readmission rates fell
in all parts of the hospital covered by the team.
The level of reduction ranged from 10% in
surgical wards to 50% in the renal unit.19

54. The number of harm events on each ward was
prospectively tracked during a six month
period before the intervention and during a six
month period after the intervention. 52
patients with diabetes were identified in the
pre-intervention period and 53 in the postintervention period (total of 794.9 diabetic bed
days). The team reported a 26.2% reduction in
the total number of harm events. There was a
28.2% (p = 0.02) reduction in the number of
hypoglycaemic episodes and a 64.4%
(p < 0.001) reduction in prescription errors.
There was an improvement in the number of
hypoglycaemic episodes treated appropriately.
However, there was a fivefold increase in the
number of hyperglycaemic episodes (p=0.001).
The team considered that this was possibly due
to more appropriate blood glucose monitoring
(68.9% improvement (p=0.04)) and hence
increased identification of such episodes.20

10. Sheffield Teaching Hospitals NHS
Foundation Trust 2010
52. A multidisciplinary team at Sheffield Teaching
Hospitals NHS Foundation Trust won a British
Medical Journal award for Improvement in
Quality and Safety in 2011 for a
Comprehensive Diabetes Management
Programme. The results have not yet been
published in a peer-reviewed journal, but
summary data are provided here.

55. In assessing the strength of study evidence, it is
important to consider the risk of confounding,
bias or chance, and the probability that the
relationships observed are causal. The
consistency of results across the studies
considered above lends weight to their
findings, in particular regarding the impact of
specialist teams on length of stay. However,
there is a need for greater use of randomised
controlled trials in this area, with adequate
sample size and follow-up of all patients.
Agreed definitions as to the composition and
function of specialist teams would also assist
study in this area, allowing for eventual metaanalysis.

53. The Comprehensive Diabetes Management
Programme was introduced on 4 wards in
2010. A multidisciplinary team (MDT)
conducted analysis of critical incident reports
and patient accounts of diabetes management
errors at the trust, and identified priorities for
change. The MDT then introduced new
diabetes prescription and monitoring charts,
glycaemic control guidelines, ward-based
diabetes education (adapted from the ‘Think
Glucose’ programme) and ‘hypoboxes’. These
were brightly coloured and prominently
displayed boxes containing guidance and
equipment for treatment of hypoglycaemia.
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SECTION II

Introduction
56. This section sets out an economic model
which has been constructed to estimate
resource use and expenditure on inpatient
care for people with diabetes, the cost of
specialist inpatient diabetes nurse teams
and the likely impact of such teams on net
costs. The model will draw upon national
datasets and published studies.

resource use, counting the number of
admissions, bed days and day cases for people
with diabetes and estimating the costs of these
activities. However, this approach may overestimate the impact of diabetes. Diabetes
prevalence is related to variables such as age
and gender. Healthcare resource use is also
related to age and gender. The second
approach to measuring the impact of diabetes
adjusts for the impact of variables such as age
and gender, comparing resource use in
diabetes with that for a non-diabetes
population which is demographically similar to
the diabetes population. Expenditure estimates
will be derived in this paper using both
approaches.

57. Expenditure will be estimated here in three
categories: admission rates, day case rates and
excess costs during admissions (including
extended lengths of stay). Expenditure
estimates will be derived from national
datasets and will be presented at national
level. The cost of specialist diabetes inpatient
care and the resulting savings at local level will
be derived from published studies at Norfolk
and Norwich University Hospitals NHS
Foundation Trust, Derriford Hospital, Plymouth,
and New Cross Hospital, Wolverhampton.

59. Unadjusted estimates of inpatient resource use
are set out in chapter 4. Estimates of excess
resource use and expenditure on inpatient care
for people with diabetes, after allowing for
other variables such as age and gender, are set
out in chapters 5 and 6.

58. There are two broad approaches to measuring
the impact of diabetes on acute sector
resource use. The first is to examine absolute
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CHAPTER 4

Resource Use and Expenditure for Inpatient
Care for People with Diabetes:
Unadjusted Estimates
60. This chapter examines inpatient data to
estimate total expenditure on inpatient care
for people with diabetes. In this section, no
adjustment is made for other factors which
may affect expenditure, such as patient age.

were admissions without a valid admission
method.
64. There were 759,814 ordinary hospital admissions
(i.e. with at least one overnight stay) in 2009-10
in which a diabetes diagnosis was recorded,
representing 12.2% of all ordinary hospital
admissions. There were 327,608 day case
admissions in which a diabetes diagnosis was
recorded, representing 6.6% of all day case
admissions. Adding ordinary and day case
admissions together, admissions with a recorded
diabetes diagnosis accounted for 9.7% of all
admissions.

61. Analysis of 2009-10 Hospital Episode Statistics
(HES) for England was undertaken to identify
inpatient admissions with a diabetes diagnosis,
and to compare them with those for patients
without a recorded diagnosis of diabetes. The HES
dataset covers all admissions to NHS hospitals in
England. Admissions are classified by diagnosis
codes (ICD 10), procedure codes (OPCS 4), and by
Healthcare Resource Group (HRG version 4). HRGs
are groupings of clinically similar activities which
are also considered to be similar in cost. They are
used to determine Payment by Results tariffs for
reimbursement of inpatient care.

65. The percentage of non-elective admissions was
considerably higher for people with diabetes than
for those without the condition. 56% of
admissions with a diabetes diagnosis were nonelective, compared with 43% of admissions
without a recorded diabetes diagnosis. Among
elective admissions, day cases were much less
common in people with diabetes than in those
without the condition. 69% of elective
admissions in diabetes were day cases, compared
with 77% for people without diabetes. The
distribution of admissions by type for people with
and without diabetes is shown in Chart 1.

62. ICD 10 codes E10-14 were used to identify
diabetes, in any of the diagnosis fields on the HES
record. Pregnancy and childbirth admissions (HRG
4 Chapter N) were excluded.
63. Admissions for which no HRG was recorded, or
for which the HRG was UZ01Z (data invalid for
grouping) were removed from the analysis, as

Chart 1: Admissions in people with and without diabetes, by type, 2009-10 (Source: Hospital
Episode Statistics, NHSIC)

Admissions with diabetes

Admissions without diabetes

Elective day
case

Elective day
case

Non-elective

Non-elective

Elective with
overnight
stay

Elective with
overnight
stay

15

66. There were 5,912,836 bed days in admissions
for which a diabetes diagnosis was recorded,
representing 19.8% of all bed days. The mean
length of stay in ordinary admissions for
patients with a recorded diabetes diagnosis
was 7.8 days, compared with 4.8 days for
patients without a record of diabetes.

prices according to the methodology used for
PbR21. The tariff was adjusted for the average
Market Forces Factor.
69. Total expenditure on admissions with a
recorded diabetes diagnosis is estimated at
£2.3 billion, based on tariff. It is possible,
however, that this is an underestimate of total
cost. A recent patient-level costing study at
Cambridge University Hospitals NHS
Foundation Trust found that in 2006-07 the
mean cost of care for inpatients with diabetes
was 8.5% higher than tariff.22 If this pattern
were repeated across the country, estimated
total cost would be £2.5 billion as shown in
table 1.

67. An average tariff value of £2,641 was
estimated for non-elective admissions in
people with diabetes. An average tariff value
of £2,951 was estimated for ordinary elective
admissions (i.e. admissions with at least one
overnight stay). An average tariff value of £799
was estimated for day case admissions in
people with diabetes.

70. The total cost of admissions for people with
diabetes is 10.6% - 11.5% of total NHS
expenditure on inpatient care. (NHS Reference
costs 2009-10 show expenditure of £21.3
billion on inpatient care including day cases.
This is equivalent to £21.7 billion in 2011-12
prices)23.

68. These are weighted averages of the PbR tariffs
for all admissions with a recorded diabetes
diagnosis, by HRG. In order to approximate as
closely as possible to current prices, 2011-12
tariffs were used where available. However, the
activity figures are for 2009-10 and are
grouped in HES to 2009-10 HRGs. Some HRGs
have been updated and replaced since 200910. In consequence, the relevant 2011-12
tariffs cannot be identified for approximately
20% of activity. For this portion of activity
2009-10 tariffs were used, uplifted to 2011-12

71. These estimates of resource use and
expenditure may be compared with figures
from the National Diabetes Inpatient Audit
2010, and from earlier studies, as shown in
table 2.

Table 1: Unadjusted admissions and estimated expenditure for people with recorded diabetes,
2009-10 (2011-12 prices)
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Table 2: Comparison of unadjusted resource use estimates from economic model with those
from National Diabetes Inpatient Audit 2010 and other studies

72. The National Diabetes Inpatient Audit 20108
found that people with diabetes accounted for
15% of audited beds. The median length of
stay at the time of the audit for people with
diabetes was 8 nights, compared with 5 nights
for all inpatients.

than 9% in total. The mean length of stay for
patients with recorded diabetes was 6.3 days
compared with 3.5 days for those without a
diabetes diagnosis (p<0.001).
74. Studies at English NHS Trusts in recent years
reported that 8% - 9.7% of admissions and
12.4% - 13.9% of bed days were for people
with diabetes14,22. A Scottish study found that
12% of inpatient expenditure was for people
with diabetes in 2005-07, when diagnosed
diabetes prevalence in Scotland was 4.3%.25

73. A forthcoming paper presents analysis of
English HES data linked to primary care
prevalence data from the National Diabetes
Audit for 2007-08.24 6.2% of all inpatient
spells (including day cases) were found to have
diabetes coded in HES at discharge. By linking
HES with the NDA a substantial underrecording of diabetes was identified. It was
estimated that a further 3% of inpatient spells
involved people with diabetes, making more

75. Earlier Welsh studies estimated that 9% of
hospital bed days and 8.7 - 12.6% of inpatient
expenditure were attributable to people with
diabetes.26, 27, 28 When comparing recent
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estimates of resource use with those from
older studies, it is important to recognise that
diabetes prevalence has increased substantially
in recent years. Quality and Outcomes
Framework (QOF) data show an increase in
diagnosed prevalence in England from 3.3% of
the adult population in 2004-5 to 5.4% in
2009-10.1 It is believed that total prevalence
(diagnosed and undiagnosed) may be
substantially higher. The Association of Public
Health Observatories (APHO) Diabetes
Prevalence model suggests that total
prevalence in 2010 was 7.4% of the adult
population (Lower Uncertainty limit 5.3%,
Upper Uncertainty limit 10.8%) and that
prevalence is growing at around 0.1% a year.2

77. It is important to recognise that while the
healthcare resource and expenditure estimates
set out in this chapter relate to inpatient care
for people with diabetes, not all this care is
attributable to diabetes. Many admissions are
not directly related to diabetes or its
complications, and no adjustment is made in
this chapter for factors such as age, which
have an impact on hospital admission rates
and length of stay.
78. In the next two chapters, adjusted figures for
resource use and expenditure are set out.
Excess expenditure on inpatient care for people
with diabetes is estimated; that is expenditure
over and above the expected level based on
the rate for a demographically matched
population without diabetes.

76. It is likely that the figures in table 1 do not
capture all spending on inpatients with
diabetes as it is known that there is undercoding of diabetes in acute admissions. As
indicated above, a recent analysis of 2007-08
HES data suggested that approximately 3% of
admissions were for people with diabetes who
did not have the condition recorded.24
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CHAPTER 5

Resource use for Inpatient Care for People
with Diabetes: Adjusted Estimates
79. This chapter sets out estimates of excess
inpatient resource use for people with
diabetes. In order to do this, expected
levels of resource use are calculated, based
on those for people without diabetes who
are the same age and gender as the
diabetes population. Excess admission
rates and length of stay, and the shortfall
in day case rates for the diabetes
population are then estimated by finding
the difference between observed and
expected levels.

84. Length of stay estimates are calculated using
the results of multivariate analysis, which
estimates the impact of diabetes, independent
of HRG chapter, admission method (elective or
non-elective), deprivation, age, gender and
surgical or non-surgical admission.
85. It will never be possible to calculate excess
expenditure with complete precision, as it is
impossible to account fully for all the other
variables which impact upon expenditure.
86. It is important to note that not all ‘excess’
expenditure is necessarily avoidable. People
with diabetes have high levels of morbidity and
it may be that some excess admissions and
length of stay are inevitable, even relative to a
demographically matched population.. It may
also be that optimal day case rates for people
with diabetes are lower than for a matched
population without the condition.

80. A number of factors apart from diabetes are
likely to contribute to inpatient resource use in
people with the condition. These include age,
gender, deprivation, and comorbidities (some,
but not all, of which may themselves be
attributable to diabetes). Length of stay and
resource use during admission are also related
to cause of admission.
81. Several English and Welsh studies have shown
that after adjustment for variables such as age,
gender and specialty, both length of stay and
expenditure are higher for people with
diabetes than for those without the condition.

Admission rates
87. For admission rate analysis, admissions in HES
were classified by patient’s age and gender.
Data for which gender or age was not
specified were removed from the analysis at
this point. There were 1,087,422 admissions
with a recorded diabetes diagnosis in 2009-10
(including day cases). Of these, 1,086,147
admissions had valid gender and age records.

24, 27, 29

82. The expenditure estimates presented here will
be adjusted to take account of other variables
as far as data sources allow.
83. Admission rates are calculated with reference
to the expected rate for a matched population
without diabetes. This approach requires
detailed demographic data on the distribution
of relevant variables in the diabetes and nondiabetes populations. Such data are available
for age and gender, but not for other variables
of interest, such as socioeconomic deprivation
and co-morbidities.

88. The rates of admission by each age band for
men and women were calculated for the
diabetes and non-diabetes populations. ONS
population data for 200930 and diabetes agespecific prevalence rates from Health Survey for
England 200631 were used. Prevalence in
children was taken from a 2009 report by the
Royal College of Paediatrics and Child Health
for NHS Diabetes.32
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89. The prevalence estimates for each adult age
band were scaled upwards to adjust for the
increase in overall diagnosed prevalence of
diabetes between 2006 and 2009. The scaling
factor (1.17) was calculated by dividing
diabetes prevalence figures for 2009 from the
NHS Quality and Outcomes Framework (QOF)1
with the estimate of total diabetes prevalence
produced from the HSE age-specific prevalence
rates. (It was assumed for modelling purposes
that the increase in prevalence was the same
for all adult age-bands and for both genders).

gender matched population without the
condition, as shown in Table 3. In 2009-10,
there were 164,361 more admissions in people
with diabetes than would be expected in
people of the same age and gender without
diabetes. The admission rate in males is 1.14
times the expected rate. The rate in females is
1.23 times the expected rate. The rate of
admission, relative to people without diabetes,
is particularly high in younger people, but the
number of excess admissions generally
increases with age. In one category, men aged
65-74, the rate of admission is lower than in
the non-diabetes population.

90. People with diabetes have 1.18 times the
number of hospital admissions of an age and

Table 3: Admission rates by age and gender, diabetes and non-diabetes, 2009-10 (Source:
Hospital Episode Statistics, NHSIC)
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91. This overall picture conceals considerable
variation, however. The non-elective admission
rate is 1.7 times the expected rate, while the
elective admission rate is 0.85 times the
expected rate, as shown in table 4. Detailed
admission rates by age, gender and admission
type (elective and non-elective) are given in
Appendix 3.

people with diabetes, relative to the expected
number based on the rate in a population of
the same age without diabetes. Combining
this figure with our estimate of overall excess
non-elective admissions in diabetes, it is
estimated that emergency readmissions within
28 days of discharge account for around 15%
of all excess non-elective admissions.

92. In 2009-10 there were 249,873 excess nonelective admissions and a shortfall of 85,512
elective admissions, relative to people of the
same age and gender without diabetes.

Day case rates
95. The proportion of elective admissions that are
day cases is lower for people with diabetes
than for those without the condition. In 200910 there were 477,970 elective admissions in
people with a diabetes diagnosis recorded. Of
these, 477,229 had valid age and gender
records. Of those with valid records, 327,107
were day case admissions (69%). The expected
rate for an age and gender matched
population without diabetes is 77%. If the
proportion of elective admissions performed as
day cases was the same as in the non-diabetes
population, 41,906 more elective admissions in
people with diabetes would be performed as
day cases, as shown in table 5.

Emergency Readmissions
93. The Variation in Inpatient Activity: Diabetes
tool, produced by Yorkshire and Humber Public
Health Observatory (YHPHO),33 presents
analysis of Hospital Episode Statistics for 200809 and 2009-10. It indicates that emergency
readmissions within 28 days of discharge were
59% higher than the expected rate, which is
based on the rate for an age-matched
population without diabetes.
94. There were 37,300 excess emergency
readmissions within 28 days of discharge in

Table 4: Age-adjusted admission rates and excess admissions for people with diabetes 2009-10
(Source: Hospital Episode Statistics, NHSIC)
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Table 5: Day cases in diabetes and shortfall (as percentage of elective admissions) relative to
people without diabetes (Source: Hospital Episode Statistics, NHSIC)

97. The Variation in Inpatient Activity tool allows
analysis of day case rates for people with
diabetes at PCT and provider trust level. 33

96. The estimated shortfall in day case admissions
in this model is slightly higher than the
estimate derived in the YHPHO Variation in
Inpatient Activity analysis.33 (41,906 as
compared with 38,800). The approach taken in
the two analyses is broadly similar. However,
the VIA analysis excluded mental health
admissions, which are included here. This
model adjusts for age and gender, while the
VIA analysis adjusts for age but not gender.
Methods used for data cleaning may vary
across analyses, and the adjustment for gender
involved the removal of a slightly higher
number of data entries owing to the absence
of a valid gender record.

Length of Stay
98. A forthcoming study by the NHS Information
Centre examines length of stay in people with
diabetes using multivariate analysis.24 It
estimates the impact of diabetes, independent
of HRG chapter, admission method (elective or
non-elective), deprivation (Index of Multiple
Deprivation decile), age, gender and surgical or
non-surgical admission.
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99. It shows an independent 15% (0.8 days,
p<0.001) overall increase in length of stay for
people with diabetes over people without
diabetes. The diabetes related length of stay
increase was 4% greater for women compared
with men, proportional to age above 20 years,
and greater with increased socioeconomic
deprivation.

101. These estimates may be compared with those
in the YHPHO Variation in Inpatient Activity
analysis, which adjusted for age but not for
other factors such as deprivation. The analysis
indicated that in 2009-10, mean length of
stay for people with diabetes was 1.1 days
longer than for those of the same age
without the condition. It was estimated that
people with diabetes spent 795,000 more
nights in hospital than they would have if
average length of stay was the same as for
people without diabetes.

100. Based on the NHS Information Centre’s
analysis, it is estimated there were 607,581
excess bed days in 759,814 ordinary
admissions (i.e. admissions with at least one
overnight stay) in people with diabetes in
2009-10. Of these, it is estimated that 80%
occurred in non-elective admissions, as
shown in table 6.

102. The Variation in Inpatient Activity tool allows
analysis of excess bed days for people with
diabetes at PCT and provider trust level. 33

Table 6: Estimated excess bed days in diabetes admissions, 2009-10 (Source: Hospital Episode
Statistics, NHSIC)
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CHAPTER 6

Expenditure on Inpatient Care for People
with Diabetes: Adjusted Estimates
103. Drawing on the analysis in chapter 5, this
chapter estimates the cost of inpatient
care for people with diabetes, over and
above the costs for a matched population
without diabetes.

discharge, which are estimated to cost £99
million.
107. Excess expenditure for ordinary admissions
where day case admission is possible was
estimated using calculations of mean length of
stay. HES data indicate that mean length of stay
for elective ordinary admissions for people with
diabetes was 4.9 days. However, it is
recognised that some elective procedures are
not suitable for day case admission, and that
length of stay may be longer for such
procedures than for those for which day case
admission is possible.

104. The analysis in Chapter 5 indicated that there
were 164,361 excess admissions in people with
a recorded diagnosis of diabetes, relative to an
age-matched population without diabetes, and
607,581 excess bed days. There were 41,906
fewer day case admissions in people with
diabetes than in a matched population without
diabetes.
105. As indicated above, all the excess admissions in
diabetes were non-elective. An average tariff
value of £2,641 was estimated for non-elective
admissions in people with diabetes. This is a
weighted average of the PbR tariffs for all nonelective admissions with a recorded diabetes
diagnosis, by HRG. Details of methodology are
set out in chapter 4. Using this value,
expenditure on 164,361 excess admissions is
estimated at £434 million.

108. In order to reduce the likelihood of overestimating expenditure, length of stay
estimates were therefore based on mean
length of stay in people with diabetes for a
sample of procedures for which it is known
that day case admission is possible.
109. Six procedures were chosen for this analysis,
drawn from a list drawn up by the NHS
Institute and the British Association of Day
Surgery (BADS).34 The procedures and mean
length of stay, derived from HES, are shown in
table 7.

106. This figure includes expenditure on excess
emergency readmissions within 28 days of

Table 7: Length of stay in ordinary admission for people with diabetes, selected procedures,
2009-10. (Source: Hospital Episode Statistics, NHSIC)
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admissions. In order to avoid the risk of double
counting expenditure, however, the number of
elective admissions is here reduced for costing
purposes by the number of admissions that
could have been day cases (41,906). Excess
length of stay costs are therefore estimated for
574,326 excess bed days in 717,908
admissions. Using the NHS Institute estimate of
the cost of an inpatient bed day (£225),35
expenditure on 574,326 excess bed days for
people with diabetes is estimated at £129
million, as shown in table 8.

110. The weighted average (mean) length of stay for
the six procedures shown in table 5 is 1.73
days. If length of stay for a day case procedure
is taken to be 0.5 days, excess length of stay in
ordinary admissions is estimated at 1.23 days.
111. The NHS Institute has estimated the cost of an
inpatient bed day at £22535. Using this unit
cost, the excess cost of an ordinary admission
where a day case admission is possible, is
estimated at £277. This unit cost, however, is
based on the general population, and does not
include the cost of specialist care. It may
therefore be an underestimate of cost for the
diabetes population.

114. Excess length of stay is not the only factor
that increases the cost of inpatient stays for
people with diabetes. A recent study
estimates that the overall cost of inpatient
care for patients with diabetes is 8.5% higher
than the Payment by Results tariff payments
for these admissions.22 This estimate is based
on patient-level cost analysis, and includes
the impact of length of stay. If, instead of
estimating costs for excess length of stay, a
supplementary cost of 8.5% of tariff is
calculated for all diabetes admissions, the
excess cost is estimated at £243 million.

112. Using this cost estimate, excess expenditure on
41,906 ordinary admissions which could have
been day cases is estimated at £9 million. It
should be noted however, that day case
admissions may involve a higher level of
resource use outside the acute sector than
ordinary admissions. Costs arising from any
additional resource use in primary, community
or social care are not included in this analysis.
113. Excess length of stay for patients with diabetes
was estimated above using NHS Information
Centre analysis.24 This study estimated excess
length of stay in diabetes at 0.8 days, adjusting
for age and socioeconomic deprivation. The
number of excess bed days in people with
diabetes is estimated at 607,581 in 759,814

115. Total excess expenditure on inpatient care for
people with diabetes, relative to an agematched population without diabetes, is
estimated at £573 million to £686 million, as
shown in table 9.

Table 8: Estimated expenditure on excess bed days in diabetes, 2009-10 (Source: NHSIC
analysis24, HES data, NHSIC)
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Table 9: Estimated excess expenditure on inpatient care for people with diabetes, 2009-10

116. It is known that not all inpatients with
diabetes have a diabetes diagnosis on their
hospital record. A forthcoming study
estimates that diabetes is present but not
recorded in around 3% of admissions.24 This
study also found, however, that where
diabetes was present but not recorded in
HES, length of stay was not increased, day
case listing was not lower and readmission
rates were not higher than for people

without diabetes admitted for similar reasons.
The authors concluded that although underrecording of diabetes in discharge coding still
occurs, coding practice is identifying the more
‘severe’ cases and that the majority of the
impact of diabetes on length of stay, day case
listing and readmissions can therefore be
deduced with confidence from HES data
alone.
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CHAPTER 7

Cost and Savings Estimates:
Specialist Diabetes Inpatient Care
117. In this chapter, the costs and potential
savings arising from specialist diabetes
inpatient care are examined, using data
derived from a study at Norfolk and
Norwich University Hospital NHS
Foundation Trust, two studies at Derriford
Hospital in Plymouth and a study at New
Cross Hospital, Wolverhampton.

elsewhere in the paper costs have been
uplifted to approximate 2011-12 levels. Costs
have been counted for salary, salary oncosts
(National Insurance plus employer’s
contribution to superannuation), capital
overheads and indirect overheads. The NHS
Institute’s estimate of the cost of a bed day
has been used (£225)35. Costs shown are
recurrent and are based on the running costs
of teams, once established. It is likely that
there will be additional set up costs for nonrecurrent activities such as planning and
recruitment which have not been estimated
here.

118. As noted in chapter 3, most of the studies of
the impact of specialist inpatient care are case
series. There is a need for more evidence in
this area. Greater use of randomised
controlled trials and meta-analyses or
systematic reviews would increase confidence
that the observed impacts are not the result
of chance or study bias, and that there is a
true causal relationship between intervention
and effect. Savings estimated in this section
are set out for illustration purposes,
acknowledging the uncertainty regarding
study findings. Decisions regarding the
introduction of specialist teams will need to
be informed by robust analysis of local costs
and potential savings.

1. Norfolk and Norwich University
Hospital
120. The diabetes inpatient specialist nurse service
(DISN) at Norfolk and Norwich University
Hospital was run by one diabetes inpatient
specialist nurse with a clinical support
worker37. The annual cost of this service is
estimated at £51,682, as shown in table 10.
121. The study indicated that 1,330 annual
diabetes bed days were averted after the
establishment of the service14. The gross
saving from these averted bed days is
estimated at £299,250, almost four times the
cost of the service, as shown in table 11.

119. Staff costs have been taken from Personal
Social Services Research Unit (PSSRU) Unit
Costs of Health and Social Care 2010.36 In
order to ensure comparability with the costs

Table 10: Estimated annual cost of Diabetes Inpatient Specialist Nurse Service, Norfolk and
Norwich University Hospital NHS Foundation Trust
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Table 11: Estimated annual averted bed days and savings, Norfolk and Norwich University
Hospital NHS Trust

Table 12 Estimated annual cost of Specialist Diabetes Nurse team, Derriford Hospital

2 Derriford Hospital, Plymouth

124. The study showed that in 2006, there were
5,604 admissions with a coded diagnosis of
diabetes, of which 3,762 (67.1%) were
emergency admissions. Taking only the
emergency admissions, a reduction in mean
length of stay of 0.5 days represents 1,881
fewer bed days for diabetes patients in a year.
The saving is estimated at £423,000, as shown
in table 13.

122. The diabetes specialist nurse team set up in
Derriford Hospital Plymouth in 2003 consisted
of three WTE nurses (grades G and F). Taking
grade G to be equivalent to band 7 and grade F
to be equivalent to band 6, costs have been
estimated for 1 WTE band 7 diabetes specialist
nurse and 2 band 6 diabetes specialist nurses. It
is estimated that this team had approximately
one hour of a consultant diabetologist’s time
per week.38 The total annual cost of the
diabetes specialist nurse team and consultant
support is estimated at £147,576 as shown in
table 12.

125. It may be, however, that some reduction in
length of stay for patients with diabetes would
have occurred without the introduction of the
specialist nursing team. The study does not
provide data on the reduction in length of stay
for non-diabetes patients. Using the figure for
the total hospital population (including those
with diabetes) as a proxy for the non-diabetes
figure, the differential reduction for diabetes
emergency admissions can be estimated at 0.3
days. A reduction in mean length of stay of 0.3
days for 3,762 emergency admissions
represents 1,129 fewer bed days for diabetes
patients in a year, and a saving of £254,000.

123. The Derriford study reported that mean length
of stay for all patients with diabetes fell by 0.6
days between 2002 and 2006, after the
introduction of the diabetes specialist nurse
team. Length of stay for the total hospital
population fell by 0.3 days during this period.
The reduction in length of stay for people with
diabetes was statistically significant for
emergency admissions but not for elective
admissions. Length of stay for diabetes
emergency admissions fell by 0.5 days,
compared with a reduction of 0.2 days for the
total hospital population.
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Table 13: Estimated annual averted bed days and savings, Emergency Admissions, Derriford
Hospital

complications. If this is achieved, it is likely
that length of stay can be reduced for many
patients without any offsetting expenditure in
other parts of the health system.

126. A reduction in mean length of stay for
emergency admissions for diabetes patients
of 0.5 days results in savings which are
estimated at almost 3 times the cost of the
diabetes inpatient specialist nursing team. A
reduction of 0.3 days results in savings
estimated at 1.7 times the cost of the
diabetes inpatient specialist nursing team.

128. The second Derriford study examined the
impact of an additional team established in
2008 for elective admission management18.
This team consisted of one WTE band 6
diabetes specialist nurse and one WTE band 2
healthcare assistant. It is estimated that this
team required on average half an hour per
week of support from a consultant
diabetologist.38

127. The study pointed out that one of the reasons
for the reduction in length of stay was the
ability to refer patients for intensive diabetes
support from the outpatient diabetes
specialist nurse team. A full cost analysis
should therefore take into account any
increased workload for the outpatient team
and any increased expenditure on primary or
social care. No data are available on the
impact of this intervention on other service
use. It should be noted, however, that one of
the key purposes of a diabetes specialist
nursing team is early intervention to prevent

129. Annual expenditure on this additional team is
estimated at £71,000, as shown in table 14.
It will be noted that this is higher than the
figure estimated in the Derriford study
(£40,000). The study figure covered only
salary costs, and was in 2009 prices. The
figure shown here includes oncosts and
overheads, and is in 2011-12 prices.

Table 14: Estimated annual cost of Elective Admission Management Team, Derriford Hospital
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130. The second study showed that in the year
after the introduction of the elective
admission management team, mean length
of stay for elective patients with diabetes
(including day cases counted as 0.5 day
length of stay) fell by 0.34 days.38

133. The number of day case admissions in
patients with diabetes increased by 34.8% in
2008-09 compared with 2007-08. The
number of day case admissions for the total
hospital population rose by 13.7% during
the same period. No further savings from this
increase in day case rates are estimated here
as the impact is included in the length of stay
analysis.

131. In 2008-09 (the second year of the study)
there were 2,930 elective admissions,
including day cases, at Derriford.38 A
reduction in mean length of stay of 0.34 days
for this patient group represents 996 averted
bed days for patients with diabetes. The
saving from this reduction in length of stay is
estimated at £224,145, as shown in table 15.

134. The annual savings from reductions in
elective length of stay at Derriford are 2.5 to
3 times the cost of the elective admission
management team, depending on whether
savings are based upon the entire reduction
in length of stay for diabetes admissions, or
the differential reduction relative to that for
non-diabetes admissions.

132. It may be, however, that some reduction in
length of stay for elective patients with
diabetes would have occurred without the
introduction of the elective admission
management team. Mean length of stay for
non-diabetes elective admissions fell by 0.08
days during this period.38 The reduction in
length of stay was 0.26 days greater for
diabetes patients than for other patients. A
reduction in mean length of stay of 0.26 days
for 2,930 elective admissions represents 762
fewer bed days for diabetes patients in a year,
and a saving of £171,405.

3 New Cross Hospital, Wolverhampton
135. The team at New Cross Hospital,
Wolverhampton, consisted of one WTE
consultant endocrinologist, one WTE registrar
and one WTE diabetes specialist nurse.39 The
annual cost of this team is estimated at
£325,741, as shown in Table 16.

Table 15: Estimated annual averted bed days and savings, Elective Admissions, Derriford Hospital
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Table 16: Estimated annual coat of Hospital Diabetes Outreach Service, New Cross Hospital

136. The study reported a reduction in diabetes
bed days of 36%. It should be noted that this
was based on two audits one month apart. If
this pattern were maintained over a year, it is
estimated that the number of diabetes bed
days averted at New Cross would be 10,950
and the gross saving would be more than £2
million, as shown in table 17. Much of this
saving arises from averted admissions. The
study reported that admissions for people
with diabetes fell by 35% after the
introduction of the Diabetes Outreach team.

137. Care is needed in interpreting these figures,
as they are based on a short-term study. They
have been included here as an illustration of
the potential savings from averted
admissions. Unlike most of the other studies
examined, the New Cross team focused on
admission prevention. Given that a large
portion of the costs estimated in the
economic model arise from excess nonelective admissions, it was considered
important to provide an illustration of the
potential for savings in this area.

Table 17: Illustrative annualised averted bed days and savings, New Cross Hospital
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SECTION III
CHAPTER 8

Identifying Potential Quality and
Productivity Gains
138. This chapter examines data on excess
resource use in diabetes inpatient care in
more detail, to identify areas where there
is the greatest potential for improvement
in patient outcomes and NHS productivity.

productivity gap. Clinical judgement will be
required to determine whether these
concentrations of excess activity represent true
productivity gaps.
143. Evidence on the potential to increase
productivity derived from the studies examined
in chapter 3 is also summarised.

139. Not all the excess expenditure identified in
Chapter 6 is necessarily avoidable. People with
diabetes have high levels of morbidity, and
some excess admissions and increased lengths
of stay may be inevitable, even relative to a
demographically matched population without
the condition. It may also be that optimal day
case rates for people with diabetes are lower
than for people of the same age and gender
without diabetes.

Non-elective admissions
144. Three quarters of the excess expenditure
identified in Chapter 6 is attributable to higher
admission rates in people with diabetes than in
people of the same age and gender without
the condition. All of these extra admissions are
non-elective. There were 609,452 non-elective
admissions in people with diabetes on their HES
record in 2009-10, and 40% of these
(249,873) were excess admissions (above the
number expected based on admission rates in
people of the same age and gender without
diabetes).

140. However, the studies examined in chapter 3
suggest that sub-optimal care for people with
diabetes contributes to high resource use and
that improved care can reduce admissions rates
and lengths of stay, and increase day case rates.
141. It is likely that strategies to improve quality and
productivity will be most successful if informed
by analysis to identify the areas where
productivity gaps are greatest. (The term
‘productivity gap’ is used here to mean an area
where it is possible to produce more health
gain per pound spent. Plugging such gaps can
improve patient outcomes and generate cost
savings).

145. 60% of excess non-elective admissions in
people with diabetes occur in four HRG
chapters: Cardiac Procedures and Disorders,
Endocrine and Metabolic System, Digestive
System, and Renal, Urinary Tract and Male
Reproductive System.
146. Almost a quarter of excess non-elective
admissions for people with diabetes were in
HRG chapter E, Cardiac Procedures and Cardiac
Disorders. There were 56,716 more nonelective cardiac admissions in people with
diabetes than the expected number based on
rates in people of the same age and gender
who do not have diabetes.

142. This chapter examines data on admissions, day
case rates and length of stay to identify some
of the areas where excess resource use for
people with diabetes is greatest. This is
intended as a first step toward identification of
productivity gaps. Needless to say, excess
resource use does not in itself indicate a
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Chart 2: Excess non-elective admissions in people with diabetes, relative to admissions in the
non-diabetes population, adjusted for age and gender, by HRG (V.4) Chapter, 2009-10
(Source: Hospital Episode Statistics, NHSIC)

147. There were 24,883 excess non-elective
admissions in Chapter F, Digestive System, and
24,048 excess admissions in Chapter L, Renal,
Urinary Tract and Male Reproductive System.

Admissions for Diabetes
Complications
149. The Endocrine and Metabolic System
category includes diabetes-specific HRGs.
There were 48,616 admissions coded to
diabetes-specific HRGs, of which 98% were
non-elective. Of these, almost a fifth occurred
in children. Of the adult admissions, 63%
were related to hyperglycaemia and 27%
were related to hypoglycaemia, as shown in
table 18. Tariff expenditure on these
admissions was £80 million.

148. The distribution of excess non-elective
admissions in diabetes by HRG chapter is
shown in Chart 2 below. More detail is shown
in Appendix 3, Table A3.4.

Table 18: Non-elective admissions in diabetes-specific HRGs, 2009-10 (Source: Hospital Episode
Statistics, NHSIC)
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150. It should be noted that the figures in table 18
do not represent all episodes of
hyperglycaemia, hypoglycaemia or foot
problems in inpatients with diabetes.
Inpatient activity is grouped to HRGs by
means of an algorithm developed by the NHS
Information Centre. A single HRG is chosen
for each admission. The algorithm uses all
procedure and diagnosis codes from the
patient record, but generally gives particular
weight to procedure codes and to relatively
costly activity.

10,000 people with diabetes fell by 82%
following the introduction of an inpatient
multi-disciplinary foot care team. The
incidence of minor amputation per 10,000
people with diabetes fell by 21%.
156. There is a need for further research on the
types of admission in diabetes which can
most readily be averted, and on the
interventions which are most effective in
reducing unnecessary admissions. While the
focus in this paper is on inpatient care and on
the potential for inpatient teams to improve
quality and productivity, it is likely that the
achievement of substantial and sustainable
reductions in admission rates will also require
initiatives in community and primary care.

151. Many instances of hyperglycaemia,
hypoglycaemia and foot problems in people
with diabetes are therefore coded to nondiabetes HRGs.
152. The reason for focusing here on activity
grouped to diabetes-specific HRGs is that in
these cases it is more likely that the diabetesrelated complication was the main reason for
the hospital stay. It is not possible, however,
to determine from HES data how many of
these hypoglycaemic, hyperglycaemic or foot
ulcer problems occurred before admission
and how many occurred during a hospital
stay.

157. Evidence from the US suggests that better
management of diabetes to prevent poor
glycaemic control and other complications
can reduce hospital admissions in people with
diabetes by up to 22% and hospital bed days
by 34% within one year.43 Intensive glucose
control can reduce the long-term risk of
adverse cardiovascular events in people with
type 1 diabetes by as much as 42%.44 A
recent Scottish study found that higher
HbA1c levels were associated with a marked
increase in the probability of hospital
admission in people with type 1 diabetes.25

153. One of the studies identified in chapter 3
examines the potential for an outreach team
based in the acute sector to reduce admission
rates.16 It reported that the proportion of
diabetes inpatients who had a primary
diabetes-related admission fell from 16% to
9% (P< 0.001) and the proportion with
general medical problems as the key cause
for admission fell from 35% to 18% (P <
0.001) after the establishment of a diabetes
outreach team.

158. It is likely that effective interventions to
reduce the incidence of hypoglycaemia and
hyperglycaemia could produce substantial
savings to the NHS, not just in inpatient costs
but also in averted long-term complications.
Severe recurrent hypoglycaemia has been
associated with increased long-term risk of
dementia45, and international studies have
suggested that hypoglycaemia in inpatients
increases the likelihood of discharge to
nursing homes.46

154. In addition to the lower limb complication
admissions in table 18, it is estimated that
there are around 4,500 diabetes-related
lower limb amputations each year.40 The cost
of inpatient care related to diabetic foot
ulcers is estimated at £48 million to £60
million a year, of which more than half is
accounted for by amputations.41

159. Early expert assessment of foot ulcers in the
community or in outpatient clinics can reduce
amputation rates (and associated admissions),
length of stay in foot ulcer admissions and
time to healing.47, 48, 49

155. An 11 year study at Ipswich Hospital42 found
that the incidence of major amputation per
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Emergency Readmissions

elsewhere in this paper. This analysis used
version 3.5 HRGs. Version 4 HRGs are used
elsewhere in this paper.)

160. The Variation in Inpatient Activity analysis by
YHPHO indicates that there were 37,300
excess emergency readmissions within 28
days of discharge in people with diabetes,
relative to the expected number based on the
rate in a population of the same age without
diabetes. The cost of these readmissions was
estimated in chapter 6 at £99 million.

162. The absolute number of excess readmissions
was highest in patients whose primary
admission was in HRG chapters F (Digestive
System), L (Urinary Tract and Male
Reproductive System), E (Cardiac Surgery and
Primary Cardiac Conditions) and K (Endocrine
and Metabolic System). More than half of all
excess readmissions occurred in patients
whose primary admission was in one of these
four HRG chapters. It is noteworthy that
these are the same four disease areas
identified as having the highest numbers of
excess admissions in Chart 2.

161. The percentage of excess emergency
admissions in diabetes varied by HRG chapter
of primary admission from 115% in Chapter J
(Skin, Breast and Burns) to 19.5% in Chapter
D (Respiratory System), as shown in table 19,
below. (The HRG Chapters used for this
analysis are not identical to those used

Table 19: Excess emergency readmissions to hospital within 28 days of a previous inpatient stay
for people with diabetes when compared with the expected number based on the
readmission rate for those without diabetes, by HRG v.3.5 Chapter, 2009-10 (Source:
Variation in Inpatient Activity: Diabetes, YHPHO)
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163. The VIA tool also presents evidence by PCT
and provider trust. The number of excess
readmissions in people with diabetes at PCT
level ranged from 813 to 18. The VIA tool
allows analysis of day case admissions, length
of stay and readmission rates by PCT, provider
trust and HRG.33

informed by analysis of the types of
procedure for which day case rates are
particularly low in people with diabetes,
relative to those without the condition, and
clinical judgement regarding procedures
where day cases are appropriate.
167. The Joint British Diabetes Societies Inpatient
Care Group has prepared guidelines on
management of those undergoing surgery
and elective procedures.6 Their
recommendations are set out in Appendix 2.

164. The DIPPs team at Portsmouth Hospital
reported that readmission rates fell in all areas
of the hospital covered by the team. The
reduction ranged from 10% in patients
whose primary admission was surgical to
50% in those whose primary admission was
renal.17

168. HES data were examined for a sample of six
procedures to compare day case rates for
people with diabetes with those for an agematched population without the condition.
The procedures chosen for this analysis were
drawn from a list compiled by the NHS
Institute and the British Association of Day
Surgery (BADS).34 These procedures were
placed on the list as there was consensus
among clinicians that they were appropriate
and achievable as day case procedures. Day
case rates for these procedures, for the
diabetes population and for an age-matched
population without the condition, are shown
in table 20.

Day case rates
165. As shown in chapter 6, there were 41,906
fewer day case admissions in people with
diabetes in 2009-10 than the expected
number based on rates in people of the same
age and gender without the condition. The
additional cost to the NHS for overnight
hospital stays for these admissions is
estimated at £9 million.
166. Strategies to increase day case rates for
people with diabetes will need to be

Table 20: Day case rates for selected procedures, diabetes and non-diabetes, 2009-10 (Source:
Hospital Episode Statistics, NHSIC)
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169. There is considerable variation across
procedures in day case rates achieved, and in
the difference between the diabetes and nondiabetes rates. In the case of cataract surgery,
rates are virtually equivalent for the two
groups, whereas for arthroscopy
meniscectomy there is a difference of 25% in
day case rates between the diabetes and agematched non-diabetes populations. There are
also substantial differences in volumes
between procedures.

post-operative period and planning a safe
discharge. The study reported that the annual
number of day case admissions in patients
with diabetes increased by 34.8% in the first
year after the team was established. The
number of day case admissions for the total
hospital population rose by 13.7% during the
same period.18

Length of Stay
173. It is estimated that there were 607,581 excess
bed days in people with diabetes in 2009-10,
as shown in Chapter 5. 10.3% of all bed days
in people with diabetes were excess.
Expenditure on excess bed days is estimated
at £129 million. These figures were estimated
using the findings of a recent multivariate
regression analysis of HES data24.

170. For all these procedures, the NHS Institute
and BADS recommend that day case rates
should be between 85% and 99%. For many
of the procedures shown, rates are
considerably below this level for the nondiabetes as well as the diabetes populations.
For example, the recommended rate for
inguinal hernia for the general population is
85%. The rate achieved in 2009-10 for
people with diabetes was 33.6%, and the
rate for an age-matched population without
diabetes was 58.5%. If the rate in the
diabetes population rose to 58.5%, the
number of additional day case admissions
would be 589. If the rate for the diabetes
population rose to 85%, the number of
additional day case admissions would be
1,566.

174. An earlier study of HES data (2000 – 2004)
estimated excess length of stay in England by
insulin-dependency status, specialty and age
band.29 Day case admissions and inpatient
stays greater than 30 days were excluded. It
found that prolonged length of stay in
diabetes was concentrated in younger age
groups. The highest mean excess length of
stay (1.2 days) was for insulin-dependent
surgical patients under the age of 60.

171. It is known that diabetes is under-recorded in
HES. A forthcoming study reports that in
approximately one third of admissions for
people with diabetes the HES record did not
contain a diabetes diagnosis record.24 The
study also found that where diabetes was
present but not recorded in HES day case
rates were not lower than for people without
diabetes. The volume of procedures shown
here for people with diabetes is therefore
likely to be an underestimate. The difference
between day case rates for people with and
without diabetes may be overestimated.

175. It is noteworthy that while patients above the
age of 75 may have high absolute lengths of
stay, excess mean length of stay was close to
zero for most patient groups in this age
category. In other words, length of stay for
people with diabetes over the age of 75 was
not notably higher than for people of the
same age without diabetes. In geriatric
medicine mean length of stay for patients
over the age of 75 with diabetes was lower
than for patients without the condition.
176. The greatest absolute number of excess bed
days (43% of the total) was found in general
medicine patients under the age of 60, owing
to the high numbers of admissions in this
specialty. Excess length of stay and the
distribution of excess bed days from this
study are shown in table 21.

172. A study at Derriford Hospital, Plymouth,
reported on the establishment of an Elective
Admission Management Team which worked
with surgical, anaesthetic and medical teams,
focusing on surgical pre-assessment,
admission planning, management of the
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Table 21: Excess length of stay and excess bed days for insulin dependent and non-insulin
dependent people with diabetes, by specialty and age band, England, 2000-04 (Source:
Sampson M.J. et al. 2007)

61. There were also substantial reductions in
excess bed days for patients aged 61-75.
There was no reduction in excess bed days in
patients over the age of 75.

177. Some of the studies examined in chapter 3
examine the impact of specialist diabetes
inpatient teams on length of stay for subgroups of patients.

179. Other studies report length of stay reductions
for patient groups classified by specialty.13,17,19

178. After the introduction of a diabetes specialist
inpatient nurse (DISN) service at Norfolk and
Norwich University Hospital NHS Foundation
Trust, changes in excess length of stay were
estimated for diabetes patients in general
surgery and general medicine, classified by
age.14 The study found that before the
intervention excess bed days were highest in
younger patient groups and that the largest
reductions after the introduction of the DISN
were recorded in patients below the age of

180. Strategies to reduce excess bed days will need
to be informed by analysis of local data to
identify patient groups where excess length
of stay and excess bed days are greatest, and
by clinical judgement as to the potential to
reduce length of stay in particular patient
groups.
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CHAPTER 9

Discussion
181. The figures presented in this paper suggest
that around 11% of NHS inpatient
expenditure is for people with diabetes.
Spending is £573 million to £686 million
higher than the expected level, based on a
matched population without the condition.
This excess spending arises through higher
admission rates, lower day case rates and
higher costs while in hospital, including
extended lengths of stay.

inpatient teams can improve the quality of
patient care and reduce NHS costs by
lowering the incidence of adverse events,
cutting lengths of stay, reducing admission
and readmission rates, and increasing day
case rates. Economic modelling suggests that
savings can substantially outweigh the cost of
such teams.
186. There is however a need for more evidence
on the impact of specialist diabetes inpatient
teams. Increased use of randomised
controlled trials would increase confidence in
the estimates of the effect of these
interventions.

182. These excess costs place a heavy burden on
both providers and commissioners of care.
Excess admissions cost commissioners more
than £400 million a year in PbR tariff
payments. However, a recent study estimates
that the average cost of an inpatient stay for
a person with diabetes exceeds the tariff
payment by 8.5%. This represents a loss to
providers of approximately £170 million a
year.

187. The specialist diabetes inpatient teams
reported in studies differ in terms of their
composition, cost and function. The
outcomes achieved by such teams also vary
depending on a number of factors including
composition and focus. Given the need for
more evidence, and the differences between
inpatient teams in studies, savings estimates
presented in this paper should be treated as
illustrative.

183. The shortfall in day case rates in people with
diabetes represents a further cost to providers
of £9 million a year, as day cases and
overnight elective admissions are reimbursed
through a single tariff. Emergency
readmissions (within 30 days of an elective
admission) also entail a loss to providers as
these are not reimbursed under 2011-12 PbR
rules. The cost to providers of excess
emergency readmissions in diabetes is
estimated at £99 million a year.

188. Decision-making on the introduction of new
services will need to be informed by robust
business cases, supported by local data on
costs and potential savings. The potential for
savings will depend in part on baseline
provision of specialist diabetes inpatient care.
Business cases will need to take into account
local baseline diabetes resource use, quality of
care and outcomes.

184. The costs estimated in this paper are all
incurred in the inpatient setting. Some of the
excess activity identified, however, will also
have cost impacts outside the acute setting.
For example, the large number of excess nonelective admissions identified in this paper is
likely to involve substantial expenditure on
ambulance services.

189. It is not known what proportion of excess
non-elective admissions in people with
diabetes is preventable, but the New Cross
study suggests that substantial savings can be
realised through outreach services designed
to avert avoidable diabetes-related and
general medical admissions. However, this
study is based on two audits one month

185. Many of the studies examined in this paper
present evidence that specialist diabetes
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inpatient setting to reduce the incidence of
these complications will produce savings
throughout the healthcare system, as well as
reductions in length of stay and admission
and readmission rates.

apart. Further evidence is needed on the
long-term impact of initiatives aimed at the
reduction of excess non-elective admissions in
diabetes.
190. Diabetes-related complications such as
hypoglycaemia, hyperglycaemia and foot
ulcers account for more than 50,000
admissions a year, at a cost of at least £115
million. They also play a contributory role in a
much larger body of admissions, increasing
costs and length of stay. Some of these
complications occur in hospital, while others
occur in the community and precipitate the
admission.

193. Initiatives to improve the quality of inpatient
care and to reduce admission rates for people
with diabetes have the potential to improve
patient outcomes and to generate substantial
savings for both acute providers and
commissioners. Collaboration between
commissioners and providers is likely to be
necessary to ensure that the potential
productivity gains from enhanced inpatient
care and diabetes management are fully
realised.

191. While the focus in this paper is on inpatient
care and on the potential for inpatient teams
to improve quality and productivity, in reality
inpatient care is part of a continuum.
Initiatives by inpatient teams to avert
admissions or facilitate early discharge will
not be successful unless appropriate support
services are available outside the acute
setting. It is also likely that the achievement
of substantial and sustainable reductions in
admission rates will require long-term
diabetes management initiatives in
community and primary care, in addition to
interventions in acute hospitals.

194. It will also be important to audit services
using patient outcome and satisfaction
measures, along with economic metrics, to
ensure that gains in quality and productivity
are achieved.
195. Diabetes prevalence is increasing. The
Association of Public Health Observatories
Diabetes Prevalence model predicts that the
number of people with diabetes in England
will increase by 23% between 2010 and
20202. Unless there is a significant increase in
the efficiency of diabetes management, it is
likely that the cost of inpatient care for
people with diabetes will rise substantially in
the coming years, both in absolute terms and
as a proportion of total spending.

192. Equally, the savings from improved inpatient
care are not confined to the inpatient setting.
Severe recurrent hypoglycaemia has been
associated with increased long-term risk of
dementia45, and international studies have
suggested that hypoglycaemia in inpatients
increases the likelihood of discharge to
nursing homes46. Amputations result in
significant long-term costs for prosthetic care,
physiotherapy, wheelchair services and
increased use of social care. Initiatives in the

196. Provision of higher quality cost effective care
to inpatients with diabetes, and early
intervention to avoid unnecessary admissions
are likely to play an important part in
attempts to improve the overall quality and
productivity of the NHS in the coming years.
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Appendix 1
NICE Quality Standards Programme: Diabetes in Adults
Quality statement 11: Inpatient care

Outcomes:
a) Reduction in incidents relating to insulin
causing harm.

Quality statement
People with diabetes admitted to hospital are
cared for by appropriately trained staff, provided
with access to a specialist diabetes team, and given
the choice of self-monitoring and managing their
own insulin.

b) Increase in patient satisfaction with their care
in hospital.
Description of what the quality statement
means for each audience. Service providers
ensure adequate staff training in diabetes care and
access to a specialist diabetes team where required
to ensure people with diabetes admitted to
hospital are cared for by appropriately trained
staff, provided with access to a specialist diabetes
team, and given the choice of self-monitoring and
managing their own insulin.

Quality measure
Structure: Evidence of local arrangements to
ensure that all inpatients with diabetes are cared
for by appropriately trained staff, provided with
access to a specialist diabetes team, and given the
choice of self-monitoring and managing their own
insulin.

Healthcare professionals ensure they are skilled
and appropriately trained to care for people with
diabetes and have access to a specialist diabetes
team, and ensure that people with diabetes have
the choice of self-monitoring and managing their
own insulin.

Process:
a) Proportion of staff on inpatient wards who are
appropriately trained to care for people with
diabetes.
Numerator – the number of staff in the
denominator appropriately trained in the care
of people with diabetes.

Commissioners ensure they commission
secondary services that assess the competency of
the workforce, and have adequate staff education
programmes to ensure people with diabetes
admitted to hospital are cared for by appropriately
trained staff, provided with Quality standard for
diabetes in adults (March 2011) 32 of 38 access to
a specialist diabetes team, and given the choice of
self-monitoring and managing their own insulin.

Denominator – the number of staff on
inpatient wards.
b) Proportion of inpatients with diabetes who are
provided with access to a specialist diabetes
team.
Numerator – the number of inpatients in the
denominator provided with access to a
specialist diabetes team.

People with diabetes who are admitted to
hospital are cared for by trained staff, including a
specialist diabetes team if needed, and are given
the choice of self-monitoring their blood sugar
levels and, for those on insulin therapy, managing
their own insulin.

Denominator – the number of inpatients with
diabetes.
c)

Proportion of inpatients with diabetes on
insulin therapy who are given the choice of
self-monitoring and managing their own
insulin.

Source clinical guideline references
NICE clinical guideline 15 recommendations
1.12.3.1–1.12.3.4.

Numerator – the number of inpatients in the
denominator given the choice of selfmonitoring and managing their own insulin.

Data source Structure: Local data collection.
DiabetesE collects data on inpatient care.

Denominator – the number of inpatients with
diabetes on insulin therapy.
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Process: a), b) and c) Local data collection. The
National Diabetes Audit collects data on inpatient
care.

Definitions ‘Appropriately trained staff’ are
defined as those with specific competencies in
caring for people with diabetes.

Outcome:
a) The National Patient Safety Agency National
Reporting and Learning System collect data on
incidents relating to insulin causing harm.

People with diabetes admitted to hospital should
be given the choice of self-monitoring and
managing their own insulin as appropriate to the
person with diabetes.

b) The National Diabetes Inpatient Audit collects
data on the clinical care and experiences of
people with diabetes who were inpatients in
hospital.
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Appendix 2
Management of adults with diabetes undergoing
surgery and elective procedures: improving standards
(NHS Diabetes 2011) Key recommendations
Organisation and planning of care

Diabetes specialists

1. Careful planning, taking into account the
specific needs of the patient with diabetes, is
required at all stages of the patient pathway
from GP referral to post-operative discharge.

13. Clear guidelines should indicate when the
diabetes specialist team should become
involved.
14. All hospitals should implement a diabetes
inpatient specialist nurse (DISN) service.

2. The patient should be involved in planning
for all stages.

Peri-operative use of intravenous insulin

3. Hospital patient administration systems
should be able to identify all patients with
diabetes so they can be prioritised on the
operating list.

15. The term ‘variable rate intravenous insulin
infusion’ (VRIII) should replace the
ambiguous term ‘sliding scale’.
16. Patients with a planned short starvation
period (no more than one missed meal in
total) should be managed by modification of
their usual diabetes medication, avoiding a
VRIII wherever possible.

4. High-risk patients (poor glycaemic
control/complications of diabetes) should be
identified in surgical outpatients or at preoperative assessment and plans should be
put in place to manage their risk.

17. Patients expected to miss more than one
meal should have a VRIII.

5. Early pre-operative assessment should be
arranged to determine a peri-operative
diabetes management strategy and to
identify and optimise other co-morbidities.

18. The recommended first choice substrate
solution for a VRIII is 0.45% sodium chloride
with 5% glucose and either 0.15%
potassium chloride (KCl) or 0.3% KCl.

6. Routine overnight admission for preoperative management of diabetes should
not be necessary.

19. Insulin should be prescribed according to
National Patient Safety Agency (NPSA)
recommendations for safe use of insulin.

7. Starvation time should be minimised by
prioritisng patients on the operating list.

Peri-operative blood glucose monitoring

8. Surgical and anaesthetic principles of the
Enhanced Recovery Partnership Programme
should be implemented to promote earlier
mobilisation with resumption of normal diet
and return to usual diabetes management.

20. Capillary blood glucose (CBG) levels should
be monitored and recorded at least hourly
during the procedure and in the immediate
postoperative period.
21. Hospitals should have clear guidelines for the
management of blood glucose when it is
outside the acceptable range.

9. Multi-modal analgesia should be combined
with appropriate anti-emetics to enable an
early return to normal diet and usual
diabetes regimen.

22. Training for blood glucose measurement and
diabetes management should be introduced
for clinical staff caring for patients with
diabetes.

10. The patient should resume diabetes
selfmanagement as soon as possible where
appropriate.

23. The WHO surgical safety checklist bundle
should be implemented. The target blood
glucose should be 6-10 mmol/L (acceptable
range 4-12 mmol/L).

11. A policy which includes plans for diabetes
management should be in place for safe
discharge.
12. Outcomes should be audited regularly.
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Appendix 3
Table A3.1 Admission rates by age and gender, diabetes and non-diabetes, non-elective 2009-10
(Source: Hospital Episode Statistics, NHSIC)
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Table A3.2 Admission rates by age and gender, diabetes and non-diabetes, elective, including
day cases 2009-10 (Source: Hospital Episode Statistics, NHSIC)
Male
Admissions
per 1000
males
without
diabetes
50
43
57
79
118
203
355
413

Admissions
for males
with
diabetes
956
1,633
3,289
10,014
27,487
60,788
87,207
77,832

Admissions
per 1000
males with
diabetes
99
51
70
93
122
210
241
328

269,206

205

Admissions
for females
with
diabetes
975
1,986
3,708
10,390
23,708
42,589
61,743
62,924

Admissions
per 1000
females
with
diabetes
106
58
79
190
172
202
233
213

Admissions
per 1000
females
without
diabetes
40
62
91
118
160
207
288
279

All female

208,023

197

137

0.87 (age
adjusted)

-30,011

Total (male
and female)

477,229

202

130

0.85 (ageadjusted)

-85,512

0-15
16-24
25-34
35-44
45-54
55-64
65-74
75+
All male
Females

0-15
16-24
25-34
35-44
45-54
55-64
65-74
75+

Diabetes
admissions/non- Excess
diabetes
admissions
admissions
in diabetes
1.99
475
1.20
274
1.24
627
1.18
1,511
1.04
994
1.04
2,148
0.68
-41,187
0.79
-20,344
0.82 (age
123
adjusted)
-55,501
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Diabetes
admissions/non- Excess
diabetes
admissions
admissions
in diabetes
2.63
604
0.94
-136
0.87
-567
1.61
3,942
1.08
1,736
0.97
-1,184
0.81
-14,657
0.76
-19,748

Table A3.3 Non-Elective Admissions in people with diabetes, Expected admissions and Excess
Admissions, based on admission rates in people of the same age and gender without diabetes,
by HRG Chapter, 2009-10 (Source: Hospital Episode Statistics, NHSIC)
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