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Abstract

Background Diabetes inpatient specialist services vary across the country, with limited evidence to guide service
delivery. Currently, referrals to diabetes inpatient specialists are usually ‘reactive’ after diabetes-related events have
taken place, which are associated with an increased risk of morbidity/mortality and increased length of hospital stay.
We propose that a proactive diabetes review model of care, delivered by diabetes inpatient specialist nurses, may
contribute to the prevention of such diabetes-related events and result in a reduction in the risk of harm.

Method We will conduct a cluster randomised feasibility study with process evaluation. The proactive diabetes
review model (PDRM) is a complex intervention that focuses on the prevention of potentially modifiable diabetes-
related harms. All eligible patients will receive a comprehensive, structured diabetes review that aims to identify

and prevent potentially modifiable diabetes-related harms through utilising a standardised review structure. Reviews
are undertaken by a diabetes inpatient specialist nurse within one working day of admission. This differs from usual
care where patients are often only seen after diabetes-related harms have taken place. The trial duration will be
approximately 32 weeks, with intervention delivery throughout. There will be an initial 8-week run-in phase, fol-
lowed by a 24-week data collection phase. Eight wards will be equally randomised to either PDRM or usual care.
Adult patients with a known diagnosis of diabetes admitted to an included ward will be eligible. Data collection will
be limited to that typically collected as part of usual care. Data collected will include descriptive data at both the
ward and patient level and glucose measures, such as frequency and results of capillary glucose testing, ketonae-
mia and hypoglycaemic events. The analysis aims to determine the fidelity and acceptability of the intervention

and the feasibility of a future definitive trial. Whilst this study is primarily about trial feasibility, the findings of the pro-
cess evaluation may lead to changes to both trial processes and modifications to the intervention. A qualitative
process evaluation will be conducted in parallel to the trial. A minimum of 22 patients, nurses, doctors, and manag-
ers will be recruited with methods including direct non-participant observation and semi-structured interviews. The
feasibility of a future definitive trial will be assessed by evaluating recruitment and randomisation processes, staffing
resources and quality of available data.

Discussion The aim of this cluster randomised feasibility trial with a process evaluation is to explore the feasibility
of a definitive trial and identify appropriate outcome measures. If a trial is feasible and the effectiveness of PDRM can
be evaluated, this could inform the future development of inpatient diabetes services nationally.
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Background

In the UK, it is estimated that 1 in 15 people currently
have diabetes, and 1 in 6 hospital beds is occupied by
someone with diabetes [9]. Hypoglycaemia (blood glu-
cose<4.0 mmol/L) and hyperglycaemia (blood glu-
cose>11 mmol/L) among hospitalised patients with
diabetes increase the risk of adverse health-related out-
comes such as hospital-acquired infections, increased
length of stay and increased in-hospital mortality [17].
The National Diabetes Inpatient Audit Group (NaDIA)
reported that in England, target glycaemic control was
achieved in less than half of all hospital inpatient days.
‘Good’ glycaemic control has been defined by NaDIA as
no episodes of hypoglycaemia <4.0 mmol/L and no more
than 2 episodes of hyperglycaemia>11.0 mmol/L. Addi-
tionally, 20% of people with diabetes in the hospital expe-
rience hypoglycaemia, with 8% of these classed as severe
[20]. Inpatient hypoglycaemia is associated with a 3-day
increased length of hospital stay and increased risk of in-
hospital mortality [13].

The National Quality Board [21] highlighted the
importance of ‘getting the right professional, with the
right skills, to review the right patient, at the right time
and in the right place’ However, little is known about
what interventions are likely to be effective in achieving
this. Of the service developments or service evaluations
reported, most are complex interventions of which few
have undergone methodologically rigorous evaluation
[22] and [14]) many involved additional staff resources
[23] and [16]), which might explain the improvement
in outcomes reported. None have undertaken a process
evaluation or provided an assessment of which of the
multiple components of the intervention were likely to
be the most effective [12]. Improvements in outcomes
reported include a reduction in mild and severe hypogly-
caemia and medication errors, increased staff knowledge,
confidence and satisfaction; reduced length of stay [23]
and [14]), a reduction in delayed discharges; avoidable
admissions and inappropriate discharge plans [16], and a
reduction in hyperglycaemia and hospital-acquired infec-
tions [12].

We propose that a proactive model of care by the dia-
betes inpatient specialist nurses (DISNs) within one
working day of admission has the potential to improve
inpatient diabetes management by:

1. Reducing preventable diabetes-related adverse events

2. Improving levels of support offered to non-diabetes
specialist colleagues (doctors/nurses/AHPs)

3. Working with patients to create their inpatient diabe-
tes management plan

4. Increasing awareness of diabetes management in
hospitals through increased visibility of the diabetes
team in the wards

5. Supporting primary teams to be more knowledgeable
and effective in managing diabetes

The intervention—proactive diabetes review
model (PDRM)

The proactive diabetes review model (PDRM) is a com-
plex intervention that combines all the components of
the usual care provided by a DISN at the first review,
and applies the principles recommended by the national
quality board by making changes to the timing, focus
and ambition of the review. PDRM will be delivered by
DISN:Ss for patients with diabetes admitted to the hospital.
The PDRM consists of a patient-centred diabetes assess-
ment undertaken within one working day of admission
to an included intervention ward and aims to identify
modifiable risks and prevent diabetes-related harm (see
Table 1). The intervention will consist of a single visit for
individual patients; all care after this will fall in line with
usual care. Recommendations will be based on best clini-
cal practice, at the discretion of the professional under-
taking the review.

The overall responsibility for the patient will remain
with the primary ward team (patients admitting specialty
doctors and ward nurses, as is currently the case). There-
fore, as part of this process, support for the patient’s
primary team will be provided through expert recom-
mendations, ‘on the spot’ education as needed, and an
increased visibility of the diabetes inpatient specialist
nurses on the wards. After the first review, the patient
will then be triaged into one of two groups: no further
review required (re-refer as needed) or ongoing review.
PDRM differs from usual care by proactively reviewing
all patients with diabetes, not just those who have been
referred. Other differences include the structure, timing
and aims of the review itself.

It is anticipated that reviews will take between 15 and
45 min depending on complexity. An example of a non-
complex review could be an inpatient with diet-con-
trolled diabetes and no expected glycaemic disruption.
A complex review for example would include inpatients
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Category

Detail

Outcome data source

An initial bedside assessment of the patient

A review of routinely collected investigations

Recommendations resulting from the shared
decision-making process

Provision of any appropriate patient information

Handover of recommendations to the patient
and patient’s primary team

Triage

Current and historical medications

Feet and injection sites as appropriate

Usual diabetes care provider

Diabetes education history

Patient-reported history of home glucose level

Glucose monitoring

Ketone monitoring where applicable

HbA1c

Annual review processes, TSH, urea, creatinine,
ACR

Links to relevant policies and guidance
where appropriate
Documented in the patients'medical records

Leaflets

App recommendations

Other patient literature

Signposting to any relevant patient-specific
resources

Admitting speciality doctor
Ward nurses

No further follow-up

Reviewing the medical notes and trial paper case
report forms

Reviewing the medical notes and electronic data
exports

Reviewing the medical notes and trial paper case
report forms

Reviewing the medical notes and trial paper case
report forms

Reviewing the medical notes and trial paper case
report forms

Reviewing the medical notes and trial paper case

Further follow-up by the diabetes specialist

report forms

team—ongoing reviews will be managed in line

with usual care

treated with agents known to cause hypoglycaemia and/
or admitted with complex health needs leading to treat-
ment, such as corticosteroids, known to interfere with
glucose levels. Diabetes treatment alone will not be used
to indicate individual risk.

Service evaluation of the model

In 2018, we undertook a service evaluation of PDRM at
the Cambridge University Hospitals NHS Foundation
Trust (CUHFT). The service evaluation aimed to refine
the model and investigate the potential impact on both
the service and patients. All patients with diabetes in
eight wards received a proactive review by a DISN within
one working day of admission. No adjustments to the
model were made. The outcome data that was collected
from the intervention wards were compared to the same
eight wards, for the same 4 months (November to Feb-
ruary) during the previous year using routinely available
retrospective data. The results showed a 30% increase
in the number of first reviews being undertaken, with a
decrease in hypoglycaemia episodes, shorter length of
hospital stay and improved staff satisfaction [14]. Kyi
et al. [12] also report the potential for improved out-
comes utilising a proactive approach, but in both cases,
there is no information regarding implementation, con-
tamination or intervention acceptability, which is why
further process evaluation is warranted. The definition
of acceptability in this trial includes how acceptable the

intervention (the timing and content of the diabetes
review and form of delivery) and trial methods (processes
of recruitment and data collection) are for people with
diabetes in the hospital, the ward-based staff caring from
them and the diabetes inpatient teams delivering the dia-
betes-related care.

Following the MRC framework for developing and
evaluating complex interventions, we are now undertak-
ing feasibility testing. The definition of feasibility testing
in this trial is to explore the proposed trial design, meth-
ods and analysis prior to a definitive trial. Feasibility test-
ing is essential because of what remains unknown [7].

Study design

A cRCT comparing the proactive diabetes review model
(PDRM) to usual care (reactive review) and parallel
process evaluation (Fig. 1). The schedule of enrolment,
interventions and assessments are detailed in Fig. 2. The
SPIRIT checklist [5] which details the recommended
content for a protocol has been included as Additional
Paper 1.

A cRCT randomly allocates an intervention to a cluster
or group of individuals within a cluster [24]. Cluster ran-
domised controlled trials are appropriate when it is not
possible to randomise at an individual level. In this study,
individual randomisation was not appropriate due to the
risk of contamination between and across individuals
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[ Process Evaluation ] Cluster randomised feasibility trial

!

/ Target population and participant recruitment \

Health care professionals (HCPs): Ward based nurses and
doctors working on included wards

Target population and participant recruitment
Inpatients with a known diagnosis of diabetes as recorded within
their problem list admitted to a randomised ward.

Managers: Divisional Leads and ward mangers of the
included wards 8 wards to be includedin the study

Diabetes specialist nurses

k Patients admitted to an included ward /

/ Mealiheme mmiessanes A \ Two-week training period for diabetes specialist

manager identification nurses delivering PDRM
All members of the diabetes specialist
nurse team, HCPs on the included
wards and managers will all be Ward recruitment and
offered the opportunity to take part. Randomisation

Total study duration — estimated 32-weeks

Patient identification
Potential patient participants will be

semi-structured interview specialist completing the Trial participation ends

PDRM reviewin line with on discharge

usual clinical care.

/ Trial participation ends on
discharge

. " . PDRM - Intervention Group (n=4 wards (n= )
T U LI (S 7 Proactive review by inpatient diabetes care as usua n : Wafds
the clinical team administrator and ialist 'thY P King d ¢ Usu‘?l care —reactive review by
will be approached by a member of specialist nurse within one working day o diabetes team on referral
. . the patient’s admission
the study team after confirmation of
\ trial participation. /
PDRM - Intervention Gr Care as usual arm (n=4
‘ in=dwards] o wards)
3
/ Recruited patients \ " ber of the clinical + rén A member of the clinical
member of the clinical team o :
The PDRM intervention will be il ppreach @ sk o & care team will approach
i &~ 82 to seekinformed
directly observed and followed by T p—————" < % consent
short debriefinterviews with the i g =
patient and DSN Z
. g, Follow up
A sub sample of patients from F9||0W4up e T e wdidh vevel @
both arms will be offered a short At the discretion of the o
8
2
>

HCP and managers will be offered
semi-structured interviews

parewnss Aq pamoj|os ‘u

-

Outputs

Assess if PDRM delivered as intended Qutcomes
Acceptability

Identify potential sources of contamination
Identify contextual barriers/ facilitators
Identify outcomes important to patients

Assessment of the trial process
Quality and availability of required data

Fig. 1 A cRCT comparing the proactive diabetes review model (PDRM) to usual care (reactive review) and parallel process evaluation
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STUDY PERIOD

Enrolment | Allocation

Post-allocation
participant
screening and
recruitment (run-in
phase)

Post-allocation
participant
screening and
recruitment (data
collection phase)

Participants

Close-out
follow up

TIMEPOINT (weeks) -10 0

0-8 9-32

9-34 34

ENROLMENT:

Divisional Eligibility X

Ward Eligibility X

Ward allocation X

Participant eligibility
screening and consent

INTERVENTIONS:

A

PDRM

v

A

Care as usual

v

S

Process evaluation

v

ASSESSMENTS:

Ward baseline data

Trial participant run-in data
collection

Feasibility, process, and ward
level outcome data collection

Trial participant outcome
data (collected post
discharge)

End of data collection

Fig. 2 Schedule of enrolment, interventions and assessments

either directly with each other or through the staff pro-
viding their care [1, 10].

Feasibility trial

The trial

Eight wards will be recruited with four randomised to
receive the PDRM intervention and four usual care. As
this is a feasibility trial, a formal power calculation is
not indicated and has not been undertaken. The sample
size of eight wards is a pragmatic choice to allow suf-
ficient recruitment across inpatient specialities, whilst

not recruiting wards unnecessarily. All wards will
undergo an 8-week run-in period to allow a period of
‘settling in! This aims to allow all the PDRM DISNs time
to become familiar with the process and trial-related
activities prior to data collection. A 24-week interven-
tion/data collection period will then begin.

Trial population and eligibility
There will be eligibility and recruitment at two levels:
ward (clusters) and patients (within clusters).
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Wards Eight general adult medical and surgical wards
will be recruited. Specialist diabetes wards, day-case
units, maternity and paediatric wards will be excluded.

Recruitment of wards will happen at the divisional and
ward levels. A division is made up of closely allied spe-
cialities and services that operate within a common gov-
ernance structure to deliver seamless patient pathways.
A specific information sheet is developed for divisional
leads and ward managers. Divisional lead approval will be
sought. Following approval, ward managers and clinical
leads of wards identified as eligible for inclusion will be
approached for recruitment.

Patients Adult inpatients with a diagnosis of diabetes
documented on their problem list and admitted to one
of the included wards will be eligible. They will be identi-
fied via a daily report run by the diabetes specialist team
administrator. Inpatients already under the care of the
specialist diabetes team in the hospital will be excluded.
Eligible patients will be approached during their hospital
stay for recruitment and to obtain informed consent for
the use of their data and provided with an information
sheet.

Randomisation

Randomisation will be stratified by ward type (medical
or surgical). Wards will be randomly allocated to receive
either usual care or the PDRM intervention. The Ralloc
procedure in Stata® will be used. Block randomisation
will limit imbalance in trial arms. Randomisation will
take place following ward recruitment and study team
training.

Usual care

Wards randomised to receive usual care will receive a
reactive review by a DISN on receipt of a referral by a
member of the primary team (patients admitting special-
ity doctor and ward nurses) or if highlighted through the
daily high-risk report. Both are current usual practices in
the participating site. The structure of the review under-
taken, recommendations made and frequency of follow-
up will be as per current local practice.

Patient identification A daily electronic report will
identify all admitted patients with diabetes in an included
ward. Once identified, for patients in an intervention
ward, the DISN will complete an initial remote assess-
ment to establish whether a PDRM review is appropriate.
Examples of potential exclusions would be if a diabetes
medical review is required (where there is diagnostic
uncertainty or complex medical needs) or if a PDRM is
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not required (where a patient is in the last hours of life
or due for imminent discharge and no diabetes-related
concerns).

Approach and consent

There are known practical challenges to receiving
informed consent at an individual patient level in a
cluster randomised design [3] and [18]). This has been
explored through a review of other cluster randomised
designs [24], [25], [15] and [18]) and seeking patient,
public and expert opinion through patient and public
involvement activities. The consent process as described
has been designed to meet both the legal and ethical
requirements for research whilst also considering poten-
tial risks associated with the methodology used.

Individual patient informed consent will be sought for
the collection of patient-identifiable data. Permission for
the delivery of the PDRM intervention in the clinical area
will be obtained from the ward manager and clinical lead
prior to ward-level randomisation.

Receipt of the PDRM intervention does not equate
to participant inclusion in the study, and declining the
PDRM intervention does not exclude patients from being
eligible for the trial.

By separating these processes, patients will be able to
receive (or refuse) a diabetes review in line with usual
clinical care, even if they do not consent to their data
being included in the study. Equally, patients can opt
to have their data included even if they did not wish to
receive the PDRM intervention.

Outcomes

Given the feasibility design of this study, outcomes have
been split into two categories: (1) feasibility and process
and (2) trial.

Feasibility and process outcomes
The following are the feasibility and process outcomes:

1. Proportion of wards recruited against the target

2. Proportion of approached and eligible patients that
are recruited

3. Proportion of eligible patients on the ward seen by a
diabetes specialist during their admission

4. Time from admission to an included intervention
ward to receiving a review by a diabetes specialist

Trial outcomes
The following are the trial outcomes:

1. Number of days, per patient admission, where glu-
cose testing completed
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2. Incidence of hypoglycaemia (rate of biochemi-
cal hypoglycaemic episodes defined as blood glu-
cose <4.0 mmol/L during hospital stay)

3. Incidence of hyperglycaemia>15.0 mmol/L

4. Incidence of positive ketones
ketone>1.5 mmol/L)

5. Incidence of hospital-acquired foot ulceration

6. Length of hospital stay (total number of inpatient
days)

(blood

The feasibility of a future definitive trial will be deter-
mined by the following:

Evidence that recruitment at both the cluster and
individual levels can be achieved

Evidence that the intervention can be delivered. The
proportion of patients who received the proactive
review

Evidence of availability of trial outcome data

We will analyse our feasibility data for recruitment and
intervention delivery against the progression criteria as
set out in Table 2. Where the criteria set out in the green
column are met, the study will be considered feasible. If
only the criterion in the amber column is met, feasibil-
ity will be dependent on whether a definitive trial could
address this methodologically, drawing on the process
evaluation data. If the amber criteria are not met, the
study will not be considered feasible. For progression to a
definitive trial, the findings must demonstrate that all five
green or amber criteria have been met, with strategies to
address where we have not met green criteria.

Data collection

Descriptive and outcome data will be collected through-
out the 8-week run-in period and 24-week intervention
and follow-up period. To reduce patient burden, a prag-
matic approach to data collection will be adopted by
restricting all quantitative data to information routinely
collected as part of clinical care. Data will be extracted

Table 2 Progression criteria
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after the participant has consented and the episode of
care completed (i.e. after hospital discharge). Data extrac-
tion will include a mix of reviewing the medical notes,
electronic exports and trial paper case report forms.
Ward-level data will be provided by the ward managers
through a spreadsheet requested monthly.

Descriptive statistics and outcome measures will be
described at baseline (run-in phase) and trial end. Data
will be collected for the duration of a participant’s hospi-
tal stay. Their inclusion in either the baseline or trial end
analysis will depend on the time point of their admission
during the trial. Baseline analysis will use the data of par-
ticipants admitted during the run-in phase (weeks 0-8)
and outcome analysis of the data of those participants
admitted during weeks 9 to 36.

Statistical analysis

Groups at baseline will be described using summary
statistics at both ward and patient levels. Changes from
baseline will be described within and between the two
trial arms from run-in to follow-up periods. The purpose
of the analysis is (1) to describe the potential effect via
confidence intervals allowing for the clustered design, (2)
as a way of trialling an analytic plan for a future defini-
tive trial if the proposed study suggests one is feasible
and (3) the extent and distribution of missing data will
be reported for consideration as to how to manage this
in a definitive trial. Statistical analysis will be completed
using the latest version of STATA® with the trial statisti-
cian (AC). No interim analysis of trial outcomes between
arms is planned.

Sample size

The trial outcome measures are designed to address the
research aims and objectives. This exploratory feasibility
trial is not statistically powered to detect the superiority
of treatment effects. A cluster-level recruitment target of
eight randomised wards on a 1:1 basis has been chosen to
allow sufficient recruitment and diversity in the popula-
tion to answer the study questions.

Green Amber Red
Cluster recruitment to target (8 wards) 90-100% 70-89% <70%
Participant recruitment: proportion of approached and eligible patients consenting to participate 90-100% 70-89% <70%
Intervention delivery: proportion of patients that received the intervention (intervention arm participants ~ 90-100% 70-89% <70%
only)
Median time from identification to receiving a review by a diabetes specialist (intervention arm partici- Within one  Oneto three  Four or more
pants only) working working working days
day days
Trial outcome data available 90-100% 70-89% <70%
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A participant-level recruitment objective has not been
set as this is one of the feasibility outcomes. However,
based on the service evaluation, we anticipate 500-800
potentially eligible participants to be identified with 250—
500 being recruited.

The process evaluation

A parallel process evaluation, underpinned by eth-
nographic methodology, will investigate delivery and
acceptability of the PDRM intervention to identify how
to refine the intervention and trial design, to optimise
implementation in a future definitive trial [19]. Quali-
tative methods will be used, including non-participant
observations and de-brief interviews of PDRM interac-
tions, and semi-structured interviews with patients and
professionals.

Process evaluation-specific objectives
The following are the process
objectives:

evaluation-specific

Assess the extent to which the PDRM is delivered as
intended

Assess the acceptability of the PDRM intervention
Assess trial processes including recruitment and con-
sent

Identify any potential sources of contamination in
the care as usual arm

Identify contextual barriers and facilitators of deliv-
ery

Identify outcomes that are important to patients

Process evaluation population and eligibility

Patients Eligibility for the process evaluation and feasi-
bility trial is identical. Consent to take part in the process
evaluation is separate to, but conditional on, participa-
tion in the feasibility trial. All patients eligible for par-
ticipation in the process evaluation will be approached at
the bedside by the Chief Investigator (AL). A minimum
of eight patients will be purposefully recruited for semi-
structured interviews, and four for direct observation,
from across the two trial arms, including those requiring
a simple review and those requiring a complex review.
The aim is to obtain maximum variation across both
forms of diabetes care delivery. The recruitment target
was decided as a minimum for patients for pragmatic
reasons whilst ensuring diversity. Pragmatic reasons
include the capacity of the chief investigator to undertake
the process evaluation activities and possible challenges
in recruiting eligible participants across all the various
recruitment criteria.
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Health care professionals Nurses and doctors from the
included wards will be eligible, along with all members
of the DISN team responsible for delivering the PDRM
intervention. As key stakeholders, divisional leads with
service development, budget assignment and strategic
decision-making responsibilities and ward managers will
also be eligible and known as managers for the purpose
of this protocol.

A minimum of eight doctors and nurses who work on
included wards will be recruited. Purposeful recruitment
will take account of experience, seniority and specialism
within both trial arms to ensure a variety of perspectives.
A minimum of two divisional leads will be recruited from
any included division. A minimum of four DISNs will be
included for the direct observation of the PDRM inter-
vention. All Health care professionals (HCPs) will be
invited to take part either through invitation face to face
or via their work email address.

Process evaluation data collection methods

Observations of PDRM delivery and debrief inter-
views Observations will be undertaken by the chief
investigator (AL) to understand the extent to which the
PDRM is delivered as intended and if any contextual fac-
tors are influencing the PDRM review, such as the ward
environment, review interruptions or staff along with the
action, reaction and interactions of the DISNs and the
patients [7]. Recruitment to the observations can take
place from week 8 of the trial onwards and will be under-
taken on an ad hoc basis for pragmatic reasons. The
observations require both eligible and willing patients
and DISNs. Recruitment aims to include patients with
varying complexities of diabetes management.

Both the DISNs and the patients involved in the
observed PDRM interaction will be separately invited
to take part in a short debrief interview as soon as fea-
sible following the review. The aim is to further develop
understanding and seek points of clarification from the
observation and elicit both patient and staff reflections
of the PDRM review. Observations will take place at the
bedside and will be voice-recorded with consent and then
transcribed verbatim. An observation guide will be used.

Semi-structured interviews The semi-structured inter-
views will aim to explore the patients, ward doctors, ward
nurses’ and managers’ experience of diabetes support
services offered within the hospital in both arms. These
aim to gain a deeper understanding of their experiences
of diabetes management in the hospital environment,
identify any potential sources of contamination between
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trial arms and obtain views of the diabetes care received
in the hospital, the study recruitment and consenting
process and what diabetes-related outcomes are impor-
tant for them.

For those nurses, doctors and ward managers working
on the intervention wards, this will include the accepta-
bility of the PDRM and elicit their views on how to refine
the intervention. For those staff working on the care as
usual arm, this will focus on their experience of diabetes
support services within the hospital.

Interviews with managers will be conducted to under-
stand contextual barriers and facilitators of delivering
the intervention, focusing on how inpatient diabetes
management services work together, their experiences of
developing inpatient services and how the PDRM can be
integrated into routine diabetes care.

The chief investigator will conduct all the interviews
undertaken for the process evaluation in a private room
on the hospital site or via NHS approved online meet-
ings platform. Interviews, either face to face or via online
meeting platforms will be voice-recorded with consent
and transcribed verbatim. A semi-structured interview
guide will be used.

Process evaluation analysis

Data analysis will focus on identifying key themes in
intervention implementation and delivery of trial pro-
cesses. Transcripts from both the observations, debrief
and semi-structured interviews will be inductively
analysed using the principles of thematic analysis [2],
using the data software package NVivo®. A constant
comparison approach will be adopted, working itera-
tively between data obtained from different interview-
ees to test out analytical themes, including searching
for disconfirming cases and returning to transcripts
to ensure authenticity [6] and [8] pp.179-187). Obser-
vational field notes will be analysed to provide a
description of how PDRM is delivered, challenges
encountered and how patients responded, as well as
identifying and explaining variations in content and
delivery of the intervention components. Observa-
tional and interview data will then be triangulated [4]
to explore the potential reasons for any variations in
implementation of the PDRM and trial processes and
reasons for any observed contamination and to refine
and optimise the PDRM delivery and methods used in
a future definitive trial.
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Data management and safety reporting
Participants’ data will be protected in line with the cur-
rent General Data Protection Regulation [11], and the
data controller will be the sponsor (Cambridge University
Hospitals NHS Foundation Trust). All patient-level data
will be requested via Trust-employed staff and limited to
hospital number and basic demographic details before
being electronically transferred into an anonymised
form. All data-related activities will take place via NHS
Trust-authorised computers.

For the process evaluation, all participants will be allo-
cated a numerical identifier. A participant log will be
used to link the participant’s name to their numerical ID
should their data need to be withdrawn later. All tran-
scriptions and notes will use the numerical identifier to
ensure that participants cannot be identified.

Given this is an in-hospital study, it is expected that
all participants will be acutely unwell and at increased
risk of medical deterioration. As a result, the traditional
definition of serious adverse events (SAEs) may lead to
over-reporting in this low-risk study of a new service
model, so a clear definition of SAEs relating to this study
has been provided and is in line with HRA safety report-
ing requirements. All reportable safety forms will be
reported in line with HRA requirements and reviewed by
the TSC at the planned intervals set out in the TSC terms
of reference.

Trial organisation and approvals

This study is being undertaken as part of a National
Institute of Health Research Clinical Doctoral Fellow-
ship held by AL (NIHR300530). The trial is sponsored
by the Cambridge University Hospitals NHS Foundation
Trusts. Approvals were gained by the Cambridge Cen-
tral Research Ethics Committee and Health Research
Authority on 13 January 2022 (REC (Research Eth-
ics Committee) ref: 21/EE/0275). The study was reg-
istered on the ISRCTN registry on 21 February 2022
(ISRCTN70402110).

Patient and public feedback

Patient and public feedback has informed both the need
and development of the PDRM model. The Group for
Research and Clinical Experience in Diabetes (GRACED)
was consulted in April and June 2018 and March 2019.
GRACED is a local patient group that has and continues
to be a collaborator in the development of the PDRM.
The group is made up primarily of people with type 1 dia-
betes. The Diabetes UK Group is a larger patient group,
primarily made up of older people with type 2 diabe-
tes and was consulted in August 2018 and March 2019.
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Additionally, the chief investigator held a focus group in
April 2019 through the established PPI group at Cam-
bridge University Hospitals Foundation Trust.

Personal experiences of receiving incorrect treatment
and support for their diabetes were reported. One person
reported experiencing hypoglycaemia on the ward and
being offered inappropriate treatment. Others reported
feeling the ‘need to support fellow patients on the ward’
as the ward staft’s knowledge of diabetes management
was lacking. Of those PPI participants who reported
having problems or concerns, none had been offered a
review by a DISN, despite having sub-optimal inpatient
diabetes control. Both people with diabetes and mem-
bers of the public supported the idea of investigating the
PDRM and recognised its potential benefits.

The trial steering committee has two expert-by-experi-
ence members who will be actively involved in the trial
steering committee management and oversight of the
project.

Discussion

Due to the complex nature of the hospital system and
the heterogeneous population, we expect practical and
operational challenges. The feasibility design of this trial
aims to allow for a better-designed definitive trial, if the
study provides evidence of its viability. A limitation is
that no pre-defined criteria to assess success have been
set but have been included prior to analysis. It is possi-
ble that patients included in the study will have changes
in their clinical situation due to their underlying acute
illness. It is expected that there may be a risk of con-
tamination between included wards as patients may also
transfer from ward to ward during their admission. This
will be captured as part of the data collection process and
explored as part of the process evaluation.

Additionally, it is only practical to train all the DISNs to
provide the PDRM. Therefore, there is a risk of contami-
nation as the training provided and structured guidance
on the review procedure will transfer over to practise
when a patient is referred from the care as usual arm.
This cannot be avoided within this feasibility design. This
may influence the structure of the review provided in
the care as a usual arm by the DISN, but it is not antici-
pated it will influence the practice of the primary teams
(patients admitting specialty doctor and ward nurses)
or increase referrals to the inpatient diabetes specialist
team. Contamination will be explored as part of the pro-
cess evaluation.

Trial status

The current protocol in use at the time of writing was
version 2.0 dated 12 January 2022. Recruitment began on
25 April 2022 and will end on 2 December 2022.
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