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Abstract

Aim To evaluate the impact of the Diabetes Inpatient Care and Education project and a comprehensive diabetes care

pathway, the Diabetes Inpatient Care and Education Care Pathway, on patient outcomes and on the knowledge and

confidence of trainee doctors.

Methods The effect on patient outcomes was evaluated by comparing the National Diabetes Inpatient Audit data

before (2012) and after (2013) implementing the Diabetes Inpatient Care and Education project. The impact on trainee

doctors was evaluated using the Modified Kirkpatrick model. Just before the project began and again 3 months later,

trainee doctors were surveyed to assess their knowledge and confidence in inpatient diabetes care.

Results Patient harm was found to have been reduced significantly when National Diabetes Inpatient Audit data for

2012 and 2013 were compared. Severe hypoglycaemia decreased from 15.4 to 9.7%, medication errors from 56.9 to

21.1% and insulin errors from 31 to 7%. Across the 96 trainee doctors surveyed, the mean (SD) knowledge and

confidence scores increased significantly (P < 0.001 for both) from 57.1 (16.8) and 61.8 (14.9) to 68.4 (13.3) and 74.3

(11.7), respectively.

Conclusion The Diabetes Inpatient Care and Education project and the Diabetes Inpatient Care and Education Care

Pathway improved patient outcomes and the knowledge and confidence of trainee doctors in this hospital. The impact of

a similar project in other hospitals needs to be evaluated.
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Introduction

The National Health Service (NHS) in England spends nearly

£2.5 bn every year on inpatient diabetes care, which

represents ~ 11% of total expenditure on inpatient care

[1]. Despite this, outcomes remain poorer for inpatients with

diabetes, and those with diabetes have been reported to have

a 6.4% greater risk of dying in hospital than those without

diabetes [2]. The annual National Diabetes Inpatient Audit

(NaDIA) has highlighted a number of key concerns in

inpatient diabetes care: 22% of inpatients experience at least

one episode of hypoglycaemia, 37% of drug charts had one

or more medication management and/or prescription error

and, most alarmingly, 0.4% of inpatients developed diabetic

ketoacidosis after admission [3]. Recent reports suggest

severe harm and fatal errors are more common than has been

appreciated and a significant proportion of these can be

attributed to trainee doctors [4,5].

One of the common themes in three recent important

reports that will have an impact on the future of delivery of

hospital care (‘Hospitals on the Edge’, September 2012,

‘Future Hospital: Caring for medical patients’, September

2013 and ‘Shape of Training’, October 2013) is the need for

all medical professionals to develop the skills and knowledge

to care for inpatients with complex conditions [6–8].

Undoubtedly, this must include the 15.8% of inpatients

who have diabetes, of whom 42.2% are on insulin therapy

[3]. In > 90% of such inpatients, diabetes is an additional

comorbidity rather than the primary reason for admission

[3]. These patients are under the care of non-diabetes

specialty teams who may not have the expertise to manage

diabetes in the complex inpatient setting. It is therefore vital

that these non-diabetes specialty teams are adequately
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supported by an inpatient diabetes team and that trainee

doctors are ‘up-skilled’ in inpatient diabetes care; however,

the importance of inpatient diabetes care is not fully

recognized in undergraduate training or in hospital induction

programmes. There is also a lack of regular inpatient

diabetes teaching in many hospital training programmes

and the restrictions of European Working Time Directives on

trainee doctors impose competition with other learning

needs. Given these deficiencies in training, it is perhaps of

no surprise that trainee doctors lack confidence and knowl-

edge in managing diabetes in the inpatient setting [9].

The aim of the present study was to evaluate whether the

Diabetes Inpatient Care and Education (DICE) project and a

comprehensive diabetes care pathway, the DICE Care

Pathway, had an impact on patient outcomes and on the

knowledge and confidence of trainee doctors.

Materials and methods

Ipswich Hospital is a 550-bed secondary care hospital in the

east of England. In August 2013, a number of changes were

introduced in this hospital as part of the DICE project to

improve inpatient diabetes care. The most important of these

was the hospital-wide implementation of the DICE Care

Pathway (File S1) for all inpatientswith diabetes. The pathway

includes: an admission checklist, designed to ensure that

hypoglycaemia and diabetic ketoacidosis are recognized or

avoided during admission; a simple scoring and e-referral

system called the Diabetes Patient At Risk (DPAR) score to

direct appropriate referrals to the diabetes team; an s.c. insulin

prescription chart, capillary glucose monitoring record, i.v.

insulin infusion prescription and administration chart, includ-

ing instructions on their use and all designed to reflect the

National Patient Safety Agency 2010 safer administration of

insulin recommendations [10]; a simple flow chart to instruct

doctors and nurses on the management of hyperglycaemia;

guidance on managing hypoglycaemia; and graphic represen-

tation of the time action profiles of different insulin prepara-

tions. The pathway also includes other elements, such as risk

assessment for patient self-administration of insulin and blood

glucose testing, a safe diabetes discharge checklist and a foot

protection programme. The pathway was designed to both

deliver safe bedside care as well as to be an educational

resource for healthcare professionals. Written feedback was

obtained from a random sample of 95 ward staff (73 nurses

and 22 doctors) to capture their views on the care pathway,

1 month after its introduction.

Other changes introduced in the hospital included an

increase in the number of diabetes inpatient specialist nurses

from 1 to 2.5 whole-time equivalents, half-a-day weekend

diabetes inpatient specialist nurse support for on-call teams

and direct support to trainee doctors from the diabetes team

during working hours and from a critical care outreach team

out of hours in the management of diabetic emergencies.

There was an aim to review all DPAR referrals within 24 h.

The exceptions were foot referrals in which the stipulated

time of review was 1 working day as the foot care team was

unavailable over the weekends.

Change in patient harmwas evaluated by comparingNaDIA

data for this hospital in 2012 (1 year before the DICE project

began)with those for 2013 (1 month after the start of theDICE

project). AmodifiedKirkpatrickmodel was used to analyse the

impact of the project and the care pathway on trainee doctors

[11]. Trainee doctor’s knowledge and confidence were sur-

veyed (File S2) in August 2013 (1 month before the DICE

project began) and inNovember 2013 (3 months after the start

of the DICE project). When completing the survey, the trainee

doctors were supervised by a member of the diabetes team so

that answers were not shared or researched. The survey

included 10 questions each to assess their knowledge and

confidence (Likert scale ratings) giving a total of 100 for eachof

the questionnaires. These 10 questions included five key areas

of inpatient diabetes care: recognition and treatment of

hyperglycaemia; recognition and treatment of hypoglycaemia;

insulin preparations and prescription; glucose monitoring; and

foot care for inpatients with diabetes. The questionnaires were

pre-validated ina three-stageprocess involving initial reviewby

all members of the diabetes team and piloting of an initial draft

on six trainees; revision of the questionnaire based on this

feedback; and a final review by the diabetes team.

Statistics

Data were analysed using SPSS version 20 (IBM Inc., Armonk,

NY, USA). A Mann–Whitney U-test and Wilcoxon signed-

rank test were applied to calculate statistical significance

wherever appropriate. A P value ≤ 0.05 was considered to

indicate statistical significance. Cronbach’s a coefficient was

What’s new?

• To improve inpatient diabetes care, a Diabetes Inpa-

tient Care and Education project team was established

to implement a novel comprehensive diabetes care

pathway specifically designed to direct, educate and

support all relevant staff, including trainee doctors in

inpatient diabetes management.

• The Diabetes Inpatient Care and Education project and

the Diabetes Inpatient Care and Education Care Path-

way were successful in reducing patient harm and in

improving the knowledge and confidence of trainee

doctors.

• Further evaluation is needed to determine whether the

Diabetes Inpatient Care and Education project and the

Diabetes Inpatient Care and Education Care Pathway

or a similar adaptation can improve patient care and

trainee doctor’s knowledge and confidence in other

organisations.
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calculated for the diabetes confidence questionnaires in

August 2013 and November 2013 and a value > 0.8 was

considered highly reliable.

Results

Feedback from 95 ward staff on the care pathway was

extremely positive. Responses to the questions were

summarized in three categories: strongly agree/agree, neither

agree nor disagree and disagree/strongly disagree. The ward

staff were asked whether the pathway was helpful in

improving inpatient care, and their responses were 97, 1

and 2%, for the respective categories; responses as to

whether the chart length was appropriate were 60, 19 and

21%, respectively; and responses as to whether the pathway

was user-friendly were 64, 23 and 13%, respectively.

Outcomes for inpatients with diabetes were found to have

improved significantly when NaDIA 2012 and 2013 data were

compared (Table 1). Of the 113 trainee doctors in the medical,

surgical andorthopaedicdirectorates, 96 (85%) tookpart in the

study. This included 30 foundation year 1 trainees, 21

foundation year 2 trainees, 14 coremedical trainees, 11medical

specialist registrars, nine non-medical core trainees and 11non-

medical specialist registrars. Across all 96 trainee doctors, the

mean (SD) knowledge and confidence scores increased signifi-

cantly (P < 0.001 for both) from 57.1 (16.8) and 61.8 (14.9),

respectively, in August 2013, to 68.4 (13.3) and 74.3 (11.7),

respectively, in November 2013 and in all groups (Fig. 1).

Discussion

The present study shows that the DICE project and the

comprehensive DICE Care Pathway reduces patient harm

and improves trainee doctor’s knowledge and confidence.

The pathway was well received by the ward staff and not

only provided guidance in various aspects of inpatient

diabetes care but also enabled the healthcare professionals

to identify and refer appropriate inpatients requiring diabetes

Table 1 Patient outcomes data from the National Diabetes Inpatient
Audit for this hospital

Before
implementation
of the DICE
project

After start of
the DICE
project

NaDIA
(September
2012)

NaDIA
(September
2013)

Number of patients audited 86 96
Average number of good
diabetes days* per week

3.8 5.8

Severe hypoglycaemia
(capillary blood glucose
< 3 mmol/l), %

15.4 9.7

Medication errors, % 56.9 21.1
Prescription errors, % 29.3 12.7
Management errors, % 43.1 11.3
Insulin errors, % 31 7

DICE, Diabetes Inpatient Care and Education; NaDIA,
National Diabetes Inpatient Audit.
*As per NaDIA, a good diabetes day is defined as no more than
one glucose result > 11 mmol/l and none < 4 mmol/l.

FIGURE 1 Improvement in the knowledge and confidence scores across all groups of trainee doctors between August 2013 [before the Diabetes

Inpatient Care and Education (DICE) project] and November 2013 (after the DICE project). In the entire group of 96 trainee doctors, Cronbach’s a
co-efficient was 0.816 and 0.862 for the diabetes confidence questionnaires in August 2013 and November 2013, respectively.
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team review. This facilitated the provision of better care for

inpatients with diabetes, thereby reducing harm. The

increase in the number of diabetes inpatient specialist nurses

as part of the DICE project may have also contributed to

reducing patient harm because of the additional time

available for inpatient diabetes care and support to health-

care professionals on the ward.

Previously, dedicated educational programmes/curricula

using classroom-based learning have shown improvements in

the confidence/knowledge of trainee doctors [12–15]. This

requires time commitments from diabetes teams, and for

trainee doctors time away from bedside care; both increas-

ingly difficult in the already overstretched workforce of the

NHS. E-learning is a potential solution but is yet to be

proven effective in the UK [3,16–18].

In the present study, the improvements seen in trainee

doctor’s knowledge and confidence could have occurred for

various reasons. These include having a care pathway

designed to also serve as a workplace-based learning tool

as well as the provision of increased support by diabetes team

to trainee doctors. It must be stressed that the use of a care

pathway as an educational resource does not reduce the

importance of dedicated classroom-based teaching. It serves

as an additional resource to enhance learning. It could be

argued that the improvements seen are a mere reflection of

increasing generalized knowledge and confidence attribut-

able to experience gained over time; however, even those

who had been in the work place for > 1 year (Foundation

year 2 and above) showed improvement.

There are several limitations to this study, including the

fact that it was a single-hospital study. Improvements in

patient outcomes after implementation of a similar inpatient

project and care pathway in other hospitals need to be

shown. Long-term sustainability of the improvements seen in

trainee doctor’s knowledge and confidence beyond 3 months

also needs to be shown. This would be difficult, however,

given that trainee doctors often rotate to different institutions

during their training.

In conclusion, the present study shows that the DICE

project and an inpatient diabetes care pathway, supported by

the inpatient diabetes team, improved patient outcomes and

the knowledge and confidence of trainee doctors. Its success

in other hospitals also needs to be shown.
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