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STUDY SYNOPSIS

Title Interreg Diabetes Centre for Personalised Medicine - Unscheduled Care in
Diabetes - Study 2: Inpatient Study

REC reference: TBC

Design Developmental study using mixed quantitative and qualitative research
methods.

Primary To assess whether Flash Glucose Monitoring can be used in inpatient care for

objectives people with diabetes to improve clinical decision making and patient safety

through more frequent glucose recording using a subcutaneous sensor.

Secondary To assess the potential for the use of Flash Glucose Monitoring in inpatient
objectives diabetes care to reduce average length of stay (LoS).

Participants: Phase 1: Retrospective data audit

Inclusion — Adults (aged 18 years and older)

criteria — Diagnosed diabetes

— Admitted to hospital in the previous year
Phase 2, Part A: Pilot study - Preliminary feasibility test
— Adults (aged 18 years and older)
Diagnosed with diabetes (patient participants only)
Admitted to hospital wards defined in phase 1 (patient participants only)
Employed on the hospital ward delivering diabetes care (HCP participants

only)
Able to read and understand the participant information sheet (PIS)

— Able to give written informed consent
Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring
Adults (aged 18 years and older)
Diagnosed with diabetes
Admitted to hospital wards defined in phase 1
— Able to read and understand the participant information sheet (PIS)
— Able to give written informed consent
Phase 2, Part C: Pilot study - Evaluation interviews
- Patients or HCPs that have participated in phase 2, part B.
— Able to read and understand the participant information sheet (PIS)
— Able to give written informed consent

Exclusion Phase 1: Retrospective data audit

criteria — Children or young people (aged younger than 18 years)
- Not diagnosed with diabetes

Phase 2, Part A: Pilot study - Preliminary feasibility test
— Children or young people (aged less than 18 years).
— Not diagnosed with diabetes (Patient participants only).
— Admitted to hospital wards not defined in phase 1.
— Pregnancy or gestational diabetes

- Significant intercurrent illness and/or terminal diagnosis (Patient
participants only).
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Exclusion — Have a condition and/or treatment known to affect variability of blood

criteria glucose, such as on kidney dialysis.
(continued) — Already using a Flash Glucose Monitoring or continuous glucose monitoring
device.

- Unable to read and understand the PIS.
— Unable to give informed written/recorded consent.
Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring
— Children or young people (aged younger than 18 years).
— Not diagnosed with diabetes.
— Admitted to hospital wards not defined in phase 1
— Pregnancy or gestational diabetes
— Significant intercurrent illness and/or terminal diagnosis.

— Have a condition and/or treatment known to affect variability of blood
glucose, such as on kidney dialysis.

— Already using a Flash Glucose Monitoring or continuous monitoring device.
— Unable to read and understand the participant information sheet (PIS).
- Unable to give written informed consent.
Phase 2, Part C: Pilot study - Evaluation interviews
— 0Ongoing significant co-morbid illness
— Unable to read and understand the participant information sheet.

Non- Phase 1: Retrospective data audit

intervention N/A.

group Phase 2, Part A: Pilot study - Preliminary feasibility test
N/A.

Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring
Usual point-of-care testing.

Phase 2, Part C: Pilot study - Evaluation interviews

N/A.

Sample size Phase 1: Retrospective data audit
N/A.
Phase 2, Part A: Pilot study - Preliminary feasibility test

A small sample of 4-8 participants (2-4 patients and 2-4 HCPs) per study site
totalling 12-24 across the whole study.

Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring

A minimum of 60 participants is anticipated overall with a minimum of 20
participants per study site.

Phase 2, Part C: Pilot study - Evaluation interviews

A sample of 15-25 participants (approximately 10-15 patients and 5-10 HCPs)
is anticipated per site.

Duration The total duration of the study, including phases 1 and 2, is expected to be
approximately 18 months. A staggered start will occur across the three sites.

Measurements Phase 1, Retrospective data audit

Blood glucose data from Freestyle Provision, POCcellarator and relevant
databases.

Phase 2, Part A: Pilot study - Preliminary feasibility test
Feedback and EQ5D-5L questionnaires.
Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring
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Glucose data from Freestyle Libre Flash Glucose Monitoring devices, point of
care (POC) blood glucose data, EQ5D-5L data, LoS data.

Phase 2, Part C: Pilot study - Evaluation interviews
Semi-structured interviews.

Study
processes

Study
processes
(continued)

Phase 1, Retrospective data audit

Existing hospital staff members or members of the research team per study site
will request access to the relevant databases to extract available data from
capillary blood glucose monitoring on hospital wards.

— The data will be extracted and collated from the relevant databases per
study site.

— The data will be analysed to determine incidence of hypoglycaemia
and/or hyperglycaemia across the wards to identify which wards
demonstrate the greatest variability.

There will be no active participant involvement in this part of the study.
Phase 2, Part A: Pilot study - Preliminary feasibility test

— A test ward will be chosen from the ward(s) identified in Phase 1 to test
the use of Flash Glucose Monitoring over the course of 2 weeks.

— Ward staff will be approached by the study researcher and given an
explanation of the study and a study pack outlining the purposes of the
preliminary test and what will be involved.

— A member of the clinical care team will make the first approach to
patients, giving a brief explanation of the preliminary test and the role of
the researcher, before asking if they are happy to be approached by the
researcher.

— Potential participants will be given a verbal explanation of the study and
a study pack, which will include an invitation letter and PIS and be given
the opportunity to discuss the study and ask any questions.

— Written informed consent will be taken from willing participants to take
part in the preliminary work.

— Researchers and a research nurse on each site will be trained on the use
of Flash Glucose Monitoring and application of the sensors. Whilst the
risk of COVID-19 transmission is present, self-administration of the
sensors will be recommended. There may be exceptional patients who
are suitable for participation but physically are not able to apply the
sensors. In this scenario the Inpatient DSNs will apply the sensor but
will not be involved in any other aspects of the trial explanation or
setting it up. Patients will be encouraged to swipe the sensor every two
hours during waking hours alert ward staff of any values out with the
acceptable range. For patients unable to carry this out, ward staff will be
asked to swipe the sensor every two hours if possible and at the time of
routine capillary glucose testing. Routine capillary testing will continue to
be carried out as per hospital protocol at least four times daily. All
measurements will be recorded on the bedside glucose monitoring chart
along with a note of any action or intervention based on the glucose
result. The full dataset of values will be downloaded by the researcher or
research nurse daily to ’ Libre view’ software during the inpatient stay or
at the end of the two week period if used following ward discharge.

— Participants will wear the Flash Glucose Monitoring devices for 2 weeks
or for the duration of their stay with a minimum of two days (if less than
2 weeks). Participants will be asked to complete EQ5D-5L questionnaire
(appendix 21) at two timepoints - baseline and end of week two.
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— At the end of the 2 weeks the researcher will provide all patients and
HCPs who have been involved with the study a questionnaire to gain
their feedback on the use of Flash Glucose Monitoring and to tease out
any problems with use of the devices and/or the study processes.

— Patients who have consented will complete the demographic data
questionnaire.

Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring

— A member of the clinical care team will make the first approach to
patients, giving a brief explanation of the study and the role of the
researcher, before asking if they are happy to be approached by the
researcher.

— Potential participants will then be approached by the researcher and
given a verbal explanation of the study and a study pack, which will
include an invitation letter and PIS, and be given the opportunity to
discuss the study and ask any questions.

— Written informed consent will be taken from willing participants to take
part in the study and to be contacted following their discharge from
hospital for the evaluation interviews (part C).

— Participants will be randomised into either the active use of Flash
Glucose Monitoring or non-intervention group using individual sequential
randomisation.

— The participants will ideally self-administer the glucose sensor for those
randomised to use of Flash Glucose Monitoring. There may be
exceptional patients who are suitable for participation but physically are
not able to apply the sensors. In this scenario the Inpatient DSNs will
apply the sensor but will not be involved in any other aspects of the trial
explanation or setting it up.

— Researchers and a research nurse on each site will be trained on the use
of Flash Glucose Monitoring and application of the sensors. Patients will
be encouraged to swipe the sensor every two hours during waking hours
alert ward staff of any values out with the acceptable range. For patients
unable to carry this out, ward staff will be asked to swipe the sensor
every two hours if possible and at the time of routine capillary glucose
testing. Routine capillary testing will continue to be carried out as per
hospital protocol at least four times daily. All measurements will be
recorded on the bedside glucose monitoring chart along with a note of
any action or intervention based on the glucose result. The full dataset
of values will be downloaded by the researcher or research nurse daily to
‘Libre view’ software during the inpatient stay or at the end of the two
week period if used following ward discharge.

— All participants in the active arm of the study will be given the choice to
be sent home with a Flash Glucose Monitoring device to be used for up
to 2 weeks in total following their discharge.

— LoS will be recorded using site-specific databases and/or review of
immediate discharge letters. LoS will be recorded in days and hours,
including the time of day/night and the day of the week for both
admission and discharge.

— All participants will be asked to complete an EQ5D-5L questionnaire
(appendix 25) at two timepoints including baseline and at three months.

Phase 2, Part C: Pilot study - Evaluation interviews

— Following their discharge from hospital, patient participants will be

contacted to arrange a suitable date/time for the interview.
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Following the completion of the study, HCP participants will be contacted
to arrange a suitable date/time for the interviews.

Immediately prior to the interview, written/recorded informed consent
will be obtained depending on whether the interviews are conducted
face-to-face or via telephone.

Interviews will be audio-recorded, transcribed, anonymised and analysed
to explore experiences of inpatient care and the use of Flash Glucose
Monitoring both on the wards and at home following discharge.

APPENDICES
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1. INTRODUCTION
1.1 Background and rationale

Diabetes is a chronic and often debilitating condition that can involve a high degree of
patient self-management and burden of self-care. The increasing prevalence of diabetes in
the UK is a major cause for concern, with 3.7 million people diagnosed, but 4.6million
estimated to actually live with the condition in the UK (1). The increased prevalence of
diabetes has a reciprocal negative effect on costs for the National Health Service (NHS), with
dramatic figures demonstrating that diabetes currently accounts for 10% of the entire health
resource expenditure, with 80% of diabetes spending being used for potentially preventable
complications (2).

Research has repeatedly demonstrated that people with diabetes are significantly more
likely to be admitted to hospital than people without diabetes, with further excessive
comparative length of stay (LoS) once admitted (3-10). In England, a comprehensive study
demonstrated that diabetes had an independent effect on LoS, regardless of age, socio-
economic status, type of admission or complexity of cases (10). The research concluded that
people with diabetes stay in hospital on average twice as long, with 50% less chance to be
treated as day cases, compared to those without diabetes.

Inpatient care has been long been identified as a priority in the government service
frameworks for people with diabetes (11,12), yet the cost of diabetes inpatient care makes
up 11% of the total NHS budget in England (7) and 12% in NHS Scotland (13). Despite such
significant expenditure, care has been poor with avoidable complications seen due to
medication errors, a lack of patient involvement or facilitation of self-management, and a lack
of access to specialist diabetes teams (7, 14).

A prominent factor that can influence LoS in people with diabetes is appropriate
management of extremes in blood glucose levels, with both hypoglycaemia (15,16) and
hyperglycaemia (17,18) shown to significantly impact upon length of stay and mortality.
Extremes in blood glucose can occur in hospital due to altered self-management patterns,
nil-by-mouth requirements, delayed meal-times and inappropriate timing of medications
(19). The quality of inpatient diabetes care has been comprehensively evaluated by in the
National Diabetes Inpatient Audit (NaDIA) since 2010, which has long identified that
hypoglycaemia is a significant concern. In their most recent report, they acknowledged that
the incidence of hypoglycaemia has reduced from 26% in 2011 to 18% in 2017, although
31% of people still experienced medication errors, which can lead to iatrogenic hypoglycaemia
(14).

A culture of clinical inertia has been identified in inpatient diabetes care, whereby ward
staff demonstrate a reluctance to initiate or intensify treatment despite the identification and
documentation of a necessity to act to rising or falling blood glucose levels (20-24). In a UK
study exploring challenges faced by clinicians in providing adequate care for people admitted
to hospital with diabetes, inertia resulting from a lack of confidence or adequate knowledge,
as well as differences in approaches to care was identified (24). While a need for specialist
support, in the form of inpatient diabetes specialist nurses, has been identified and
recommended nationally (14), the study identified that ward staff can inadvertently become
de-skilled as a result of relying on seeking specialist support. Ward staff followed routine
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protocols with a lack of confidence in decision making, whereas specialists took a more holistic
approach with higher-level decisions based on the complexity of each patient’s presentation.

Although the NaDIA report (14) identified improvements since 2011, it highlighted a
continued need for improvement, since both hypo- and hyperglycaemia are avoidable and
preventable conditions. The report recommended innovative and improved systems for blood
glucose monitoring in response to its findings. Similarly, in the study exploring complexity,
resilience and quality in inpatient diabetes care, specialists identified a need for the
development of decision support tools to bolster appropriate action in the response to blood
glucose variability (24). An approach that holds the potential for such innovation is the use
of Flash Glucose Monitoring which monitors glucose levels continually and provides additional
data beyond a single reading including trends and trajectories over a 24 hour period of time
for up to two weeks. The use of this innovative technology and its capability to provide
additional data to routine ward point of care (POC) capillary testing and decision making
between staff and patients could allow for faster recognition of changes in glucose levels and
facilitate more timely responses in management of out of range levels.

2. AIMS

2.1 Aim

This study aims to explore the use of innovative technology for inpatient diabetes care to
improve clinical decision making and patient safety through the potential stabilisation of
glucose levels, and in time the reduction of LoS.

2.2 Primary objective

to assess whether Flash Glucose Monitoring can be used in inpatient care for people with
diabetes to improve clinical decision making and patient safety through more frequent glucose
recording using a subcutaneous sensor.

2.3 Secondary objectives

To assess the potential for Flash Glucose Monitoring in inpatient diabetes care can reduce
average length of stay (LoS).

3. STUDY DESIGN
3.1 Methodology

This is a descriptive developmental mixed-methods study using both qualitative and
quantitative approaches with two phases.

3.2 Sample size
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Phase 1: Retrospective data audit
N/A

Phase 2, Part A: Pilot study - Preliminary feasibility test
An approximate sample of 2-4 patients and 2-4 HCPs is anticipated per study site.

Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring

The final sample size will be dependent on the number of eligible participants willing to
participate but we envisage a minimum of 20 participants per study site.

Phase 2, Part C: Pilot study - Evaluation interviews

As with Part B, the final sample size will be dependent on the number of eligible
participants that are willing to participate, but we anticipate 15-25 participants per study site,
consisting of both patients who were enrolled into, and HCPs who were involved in the delivery
of, the pilot study Part B (approximately 10-15 patients and 5-10 HCPs per study site).

3.3 Study overview

Please see Figure 1 (overleaf) for an outline of the steps in this study.
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Figure 1: Overview of study processes for Interreg Centre for Personalised Medicine:

Unscheduled Care in Diabetes, Inpatient Intervention Study
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4. PARTICIPANT ENTRY

4.1 Population

The overall target population for this study will be individuals who have been admitted to
hospital as an inpatient in Raigmore Hospital, Inverness, Altnagelvin Hospital, Derry-
Londonderry, or Letterkenny University Hospital, Co Donegal. The specific inclusion and
exclusion criteria for each phase and part of this study differ slightly please see section 4.2
and 4.3.

4.2 Inclusion Criteria
Phase 1: Retrospective data audit

There will be no active participation in this phase of the study, however the data collected
will relate to individuals with the following criteria:

e Adults (aged 18 years or over).
e Diagnosed with diabetes.

e Admitted to hospital as an inpatient in the previous year.

Phase 2, Part A: Pilot study - Preliminary Feasibility Test

e Adults (aged 18 years or over).

e Diagnosed with diabetes. (Patient participants only)

e Admitted to hospital ward defined in Phase 1. (Patient participants only)

e Employed on the hospital ward delivering diabetes care (HCP participants only)
e Able to read and understand the participant information sheet (PIS).

e Able to give informed written/recorded consent to participate.

Phase 2, Part B: Pilot study — Use of Flash Glucose Monitoring
e Adults (aged 18 years or over).

e Diagnosed with diabetes.

e Admitted to hospital ward defined in Phase 1 as an inpatient.

e Able to read and understand the PIS.

e Able to give informed written/recorded consent to participate.

Phase 2, Part C: Pilot study - Evaluation interviews

e Participation in Phase 2, Part B.

e Adults (aged 18 years or over).

e Diagnosed with diabetes. (Patient participants only)

e Admitted to hospital as an inpatient. (Patient participants only)

e Employed on the hospital ward delivering diabetes care for Phase 2, Part B (HCP
participants only)
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e Able to read and understand the PIS.

e Able to give informed written/recorded consent to participate.

4.3 Exclusion Criteria
Phase 1: Retrospective data audit

e Children or adolescents (aged less than 18 years).

e Not diagnosed with diabetes.

Phase 2, Part A: Pilot study

e Children or adolescents (aged less than 18 years).

e Not diagnosed with diabetes (Patient participants only).

e Admitted to hospital wards not defined in phase 1

e Pregnancy or gestational diabetes

e Significant intercurrent illness and/or terminal diagnosis (Patient participants only).

e Have a condition and/or treatment known to affect variability of blood glucose, such
as on kidney dialysis (Patient participants only).

e Already using a Flash Glucose Monitoring
e Unable to read and understand the PIS.

e Unable to give informed written/recorded consent.

Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring
e Children or adolescents (aged less than 18 years).

e Not diagnosed with diabetes.

e Pregnancy or gestational diabetes

e Significant intercurrent illness and/or terminal diagnosis.

¢ Have a condition and/or treatment known to affect variability of blood glucose, such
as on kidney dialysis.

e Already using Flash Glucose Monitoring or continuous glucose monitoring device.
e Unable to read and understand the PIS.

e Unable to give informed written/recorded consent.

Phase 2, Part C: Pilot study - Evaluation interviews
e Significant intercurrent iliness (Patient participants only).
e Unable to read and understand the PIS.

e Unable to give informed written/recorded consent.
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4.4 Withdrawal Criteria
Phase 1: Retrospective data audit

N/A

Phase 2: Pilot study

All participants recruited in Phase 2, parts A, B and/or C, will be informed of their right
to withdraw at any point within the study, without needing to provide a reason, and any
participants expressing a wish to do so will be withdrawn immediately. Should participants
choose to withdraw from participation, they will be asked if they are happy for any existing
data to remain in the study. Should participants wish to have any existing data removed from
the study they will be free to do so and data will be removed immediately and destroyed by
the relevant IT departments across the study sites. Interview data was analysed will not be
retrievable.

5. STUDY PROCEDURES

5.1 Phase 1: Retrospective data audit

Existing NHS staff members of the study team will access blood glucose data from the
Freestyle Precision database in NHS Highland, and the POCcellarator database in Altnagelvin
Hospital and Letterkenny University Hospital, Co Donegal to identify the incidence of
hypoglycaemia (<4mmol/L) and hyperglycaemia (>12mmol/L) combined with demographic
and LoS data across hospital wards.

The data will be extracted, collated and anonymised by existing NHS staff before being
securely transferred to the study researcher. The study researcher will analyse the data set
to identify wards (excluding intensive care or high dependency units) that have the greatest
incidence of extremes in blood glucose. Anonymised data will be stored on a password-
protected database to which only the main investigators and designated researchers will have
access.

5.2 Phase 2 Part A: Pilot study - Preliminary feasibility test

A test ward will be chosen from the ward(s) identified in Phase 1 to test the use of Flash
Glucose Monitoring over the course of 2 weeks, the maximum lifetime of a single Flash
Glucose Monitoring sensor. Ward staff will be approached via email by the study researcher
and provided an explanation of the study and a study pack outlining the purpose of the
preliminary work and what will be involved. The study pack will include an invitation letter
(appendix 1), PIS (appendix 2) and a consent form to be printed and completed by HCPs who
are interested in taking part (appendix 3). The researcher will be available by phone for any
questions they may have.

A member of the clinical care team will identify potential patient-participants and will
make the first approach to confirm that patients are happy to be approached by the
researcher. Willing participants will be approached by the researcher or research nurse and
given a verbal explanation of the study and a study pack, which will include an invitation

Interreg Diabetes CPM: Study 2 - Protocol
Version 2.6 - 15/04/2021
Project ID: 266868 Page 17 of 25



letter (appendix 4), a PIS (appendix 5), and be given the opportunity to discuss the study
and ask any questions. Written informed consent (appendix 6) will be taken from willing
participants to take part in the preliminary work.

Researchers will hold a research passport and an honorary NHS contract and along with
a research nurse will receive structured training in the use and application of the Flash Glucose
Monitoring system through attendance at an area training session. Participants will ideally
be provided guidance to self-administer the Freestyle Libre Flash Glucose Monitoring sensor
for those randomised to the intervention group. Whilst the risk of COVID-19 transmission is
present, self-administration of the sensors will be recommended. There may be exceptional
patients who are suitable for participation but physically are not able to apply the sensors.
In this scenario the Inpatient DSNs will apply the sensor but will not be involved in any other
aspects of the trial explanation or setting it up. Patients and staff will be advised of the need
for the sensor to be in place for 1-2 hours before recording will commence and also of the
anticipated time delay between simultaneous sensor and blood glucose readings. Patients
will be advised to scan the sensors every two hours during waking hours with at least one
scan between 10pm and midnight and 6-8am. For patients unable to carry this out, ward staff
will be asked to swipe the sensor every two hours if possible and at the time of routine
capillary glucose testing. Routine capillary testing will continue to be carried out as per
hospital protocol at least four times daily. All measurements will be recorded on the bedside
glucose monitoring chart along with a note of any action or intervention based on the glucose
result. During the inpatient stay for patients and ward staff to enhance decision making the
full dataset of values will be downloaded by the researcher or research nurse daily from the
monitor to ‘Libre view’ software and printed out in the ward for patients and staff to view.
Scanners will be placed on a table and wiped down with disinfectant and gloves before and
after data is downloaded. If the patient prefers they may use the Libre phone app linked to
‘Libre view’ software. The researcher will download the full data set at the end of the two
week period and note any changes the patient has made to therapy if the sensor is used
following discharge from the ward.

Participants will wear the Flash Glucose Monitoring devices for 2 weeks or for the duration
of their stay with a minimum of two days (if less than 2 weeks). At the end of the duration
the researcher will provide all patients and HCPs involved in the testing with a questionnaire
sent via email (appendix 7) to gain their feedback on the use of Flash Glucose Monitoring,
tease out any problems with use and identify the best ways to facilitate the study processes.

Participant duration will start at the point of consent being taken, and will end at the
point of their feedback data being collected. Participation is anticipated to be no longer than
2 weeks depending on patient LoS.

Linked anonymised information will be held in locked filing cabinets in locked rooms
and/or on a password-protected database to which only the main investigators and delegated
researcher will have access. All paperwork will be handled with gloves and placed into storage
immediately after being passed back to the researcher.
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5.3 Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring

The researcher will approach the ward staff and provide a detailed overview of the study
and training on the use of Flash Glucose Monitoring for the pilot study Part B (developed in
part A).

Potential participants will be approached by a member of the clinical care team in the
first instance and given a brief explanation of the study and will be asked if they are happy
to be approached by the researcher. If patients provide verbal consent to this, a member of
the research team will then approach the patients and provide them with a more detailed
verbal explanation of the study and a study pack, including an invitation letter (appendix 8)
and a PIS (appendix 9). Patients will be free to choose whether they wish to participate there
and then, and if willing, they will be consented into the study using a written informed consent
procedure (appendix 10). Patients that would like more time to consider the information
and/or speak to their family/friends or care team will be given 2-4 hours to do so. Due to the
time-sensitive nature of the intervention and the potential loss of critical clinical data, further
time will not always be possible as this could impact the viability of the study. In some
exceptional circumstances up to 24 hours may be given to patients to process the information.
Any patients that are undecided after this period will not be included. Potential participants
will be informed of the randomisation procedure and that they may be placed into the
intervention or non-intervention arm prior to consent being taken.

The consent form will include their agreement to be randomised into either the
intervention or non-intervention group, to wear a Flash Glucose Monitoring device for the
duration of their admission (if randomised into the intervention group), to have their case
notes reviewed by the study researcher to extract relevant data for the study, to compete a
demographic and lifestyle questionnaire, and to have their contact details stored for the study
researcher to contact them following their discharge from hospital to arrange the evaluation
interview.

Participants who consent will be sequentially randomised into either the use of Flash
Glucose Monitoring arm or the usual care arm and data will be collected for the duration of
their stay. All participants will be asked to complete an EQ5D-5L questionnaire at two
timepoints including baseline and at three months, or the researcher will complete it with
them, to collect socioeconomic and health status data (appendix 21). This data will contribute
to the wider demographic CPM study data base held in University of Ulster. It includes
questions which may identify mood disorder or depression and while the University of Ulster
CPM data team will carry out formal analysis the researcher will highlight to the ward clinical
team any participant whose scores suggest the possibility of a depressive illness.

Participants in the intervention group will be provided with a Freestyle Libre Flash Glucose
Monitoring sensor and asked to self-apply the sensor with guidance from the research nurse.
There may be exceptional patients who are suitable for participation but physically are not
able to apply the sensors. In this scenario the Inpatient DSNs will apply the sensor but will
not be involved in any other aspects of the trial explanation or setting it up. Patients and staff
will be advised of the need for the sensor to be in place for 1-2 hours before recording will
commence and also of the anticipated time delay between simultaneous sensor and blood
glucose readings. Patients will be advised to scan the sensors every two hours during waking
hours with at least one scan between 10pm and midnight and 6-8am. For patients unable to
carry this out, ward staff will be asked to swipe the sensor every two hours if possible and at
the time of routine capillary glucose testing. Routine capillary testing will continue to be
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carried out as per hospital protocol at least four times daily. All measurements will be
recorded on the bedside glucose monitoring chart along with a note of any action or
intervention based on the glucose result. During the inpatient stay for patients and ward staff
to enhance decision making the full dataset of values will be downloaded by the researcher
or research nurse daily from the monitor to ‘Libre view’ software and printed out in the ward
for patients and staff to view. If the patient prefers they may use the Libre phone app linked
to 'Libre view’ software. The researcher will download the full data set at the end of the two
week period and note any changes the patient has made to therapy if the sensor is used
following discharge from the ward.

Participants in the usual care group will receive standard POC capillary blood glucose
testing according to hospital protocols. All participants’ case notes will be reviewed to collect
the frequency of tests, the blood glucose readings and whether any intervention was needed.
All participants in the intervention group will be given the option to take the Flash Glucose
Monitoring device to use at home for up to 2 weeks, if less than 2 weeks use as an inpatient,
following their discharge from hospital.

Participant duration will vary depending on the group into which patients are randomised
and individual LoS. All participation will start at the point of consent. For patients randomised
into the usual care group or the intervention group who do not choose to take the Flash
Glucose Monitoring device home, participation will end at the point of discharge from the
hospital. For patients randomised into the intervention group who choose to take home the
Flash Glucose Monitoring device, participation will end up to 2 weeks following discharge
depending on how long they have already worn the sensor. Due to the multiple variables
involved in the study, participation is anticipated to be on average between 1 to 6 weeks.

Linked anonymised information will be held in locked filing cabinets in locked rooms
and/or on a password-protected database to which only the main investigators and delegated
researcher will have access.

5.4 Phase 2, Part C: Pilot study - Evaluation interviews

Patients that participated in Phase 2, Part B and gave prior consent to being contacted at
the end of their participation will be sent a study pack following their discharge from hospital
consisting of an invitation letter (appendix 12) and PIS (appendix 13).

The study researcher will allow time for the pack to arrive and follow-up with a telephone
call to answer any questions and confirm continued willingness to participate in the interview.
If the participant demonstrates continued interest in participating, the researcher will arrange
a suitable date and time for a phone or online video interview. On the date of the interview,
the researcher will ensure understanding and willingness before taking written informed
consent (appendix 14) immediately prior to the commencement of the interview. If patients
have family members or carers present who would like to include their experiences and
opinions of the intervention these will also be explored, with separate consent being taken
for these individuals (appendix 15).

To recruit HCPs involved in the pilot study, the researcher will provide ward managers
with study packs to distribute to relevant HCPs. The study pack will include an invitation letter
(appendix 16), PIS (appendix 17) and an initial expression of interest form (appendix 18).
HCPs will be asked to complete the form and return it to a designated secure drop box in the
ward that the researcher will collect. The researcher will contact all HCPs demonstrating an
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interest in participating through the means of communication they have provided to arrange
a suitable date and time for the interview. Written informed consent (appendix 19) will be
taken online immediately prior to the commencement of the interview.

Participation in the evaluation interviews will start at the point of consent and end at the
end of the interviews. Interviews will be semi-structured and facilitated by a separate topic
guide for patients (appendix 20) and HCPs (appendix 21). Duration is expected to last
between 20 and 40 minutes. Linked anonymised information will be held in locked filing
cabinets in locked rooms and/or on a password-protected database to which only the main
investigators and delegated researcher will have access.

6. STATISTICAL PLAN

6.1 Phase 1: Data audit

Once all available data are extracted and collated, primary cumulative frequency analyses
of the data pool will be performed to determine the wards (excluding intensive care or high
dependency units) with the highest incidence of hypoglycaemia and hyperglycemia.
Hypoglycaemia will be defined as a blood glucose reading below 4 mmol/L(72mg/dL) and
hyperglycaemia will be defined as a blood glucose reading over 12 mmol/L(216mg/dL) in
accordance with hospital guidelines on the acceptable range for blood glucose levels.

6.2 Phase 2, Part A: Pilot study - Preliminary work

The qualitative feedback data collected from the preliminary work will be analysed using
thematic analysis method to identify themes within the data in the context of Flash Glucose
Monitoring use in an inpatient setting. Thematic analysis (25) was developed to facilitate
applied policy research. This approach shares many elements of other qualitative analyses,
consisting of five key stages: i) familiarisation, ii) identifying a thematic framework; iii)
indexing; iv) charting and; v) mapping and interpretation. Index-weighting profiles will be
used in the analysis of the EQ5D-5L data.

6.3 Phase 2, Part B: Pilot study - Use of Flash Glucose Monitoring

Descriptive statistical analyses will be used to summarise and interpret the data including
mean, median, range, and standard deviation to understand and explore the sample
characteristics, glucose ranges and interventions during inpatient stay and (if applicable)
following discharge, average LoS. Index-weighting profiles will be used in the analysis of the
EQ5D-5L data.

6.4 Phase 2, Part C: Pilot study - Evaluation interviews

As with Phase 2, Part A, the qualitative data collected in the evaluation interviews will be
analysed using thematic analysis and use a framework charting approach to aid exploration
and interpretation of the themes identified in relation to inpatient diabetes care and Flash
Glucose Monitoring use. While no a priori thematic concepts will be held, the process of
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analysis will be facilitated by considering how any themes that are identified might be applied
to potential care policy design.

7. MONITORING

7.1 Risk assessment

This study is considered to be low risk as the use of interventions requires only
subcutaneous application of a glucose sensor device, carrying minimal health risks, the
devices are safe and easy for patients to self administer. Low-risk to patients will be further
ensured through confidential and anonymous storing of their data, and giving participants the
opportunity to express their thoughts and opinions about the service they received without
judgment or influence.

Due to the risk of COVID-19 transmission Facemasks will be worn at all times as well as
other appropriate PPE. Hand sanitising/washing on entry and exit from Hospital and individual
wards will also be undertaken. Researchers will refrain from touching face or other surfaces
during and after entry and clothes will be changed and washed on returning home.

Consent forms will be done online for staff and physical copies will be printed straight
before entry, handled only with gloves, and filed immediately after consent taken.

All patient researcher contact will be avoided and physical distancing observed. No
COVID-positive patients will be recruited. During the need for any dialogue with participants
who are inpatients appropriate PPE will be employed.

In accordance with the amended study protocol patients must self-administer the glucose
sensor under supervision from the researcher and interviews will be conducted using online
video software or by telephone.

7.2 Monitoring at study centre
All consent forms and study documentation will be checked by the designated researchers.

8. REGULATORY ISSUES

8.1 Clinical Trials Registration
N/A

8.2 Ethics Approval

NHS ethical approval will be sought from a NHS research ethics committee (REC) with
NHS Highland as the lead NHS site and site specific approval requested for Altnagelvin
Hospital, Derry-Londonderry using the Integrated Research Application System (IRAS). A
separate equivalent application will be made in parallel to the ethics committee for
Letterkenny University Hospital, Letterkenny, Co Donegal to approve the research in this site.
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8.3 Consent
8.3.1 Phase 1: Retrospective data audit

No patient consent will be sought for the retrospective anonymised data audit as this will
not involve active participation; however organisational consent has already been given per
study site.

8.3.2 Phase 2, Part A: Pilot study - Preliminary work

Consent to enter the intervention study preliminary work will be sought from each
participant at the time of recruitment, only after a full explanation has been given, PIS offered
and time allowed for consideration. Participants will be given the opportunity to ask any
questions regarding the study (appendices 3 and 6).

8.3.3 Phase 2, Part B: Pilot study — Use of Flash Glucose Monitoring

Consent to enter this part of the pilot study will be sought from each participant only
after a full explanation has been given, PIS offered and time allowed for consideration.
Participants will be given the opportunity to ask any questions regarding the study. Signed
participant consent will be obtained immediately before entering the intervention study
(appendix 10). Consent will include an optional point to have contact details stored for the
purpose of contacting them following their discharge from hospital to participate in the
evaluation interview study (Part C).

8.3.4 Phase 2, Part C: Pilot study - Evaluation interviews

For patient participants who have agreed to being contacted following their involvement
in Part B, a separate written informed consent procedure will be conducted immediately
before commencing the evaluation interviews (appendix 14). For healthcare professionals
involved in the study who have provided an initial expression of interest to participate in the
interviews, a consent procedure will be conducted immediately prior to the interviews
commencing (appendix 19).

The right of the participant to refuse to participate without giving reasons will be
respected. All participants are free to withdraw at any time from the study without giving
reasons and without prejudicing further treatment.

8.4 Confidentiality

No patient identifiable data will be recorded for the retrospective data audit (phase 1)
since the cumulative frequencies of hypoglycaemia and hyperglycaemia are all that will be
required for the analyses.

Participant identifiable data will be required for the registration process for the
intervention preliminary work, pilot study and the evaluation interviews (phase 2). Once
enrolled in the study, the delegated researcher will preserve the confidentiality of participants
taking part by application of individual study code numbers for use throughout the study.
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8.5 Sponsor

The University of the Highlands and Islands will act as sponsor for the study. Details can
be found on page 2 of this protocol. NHS Highland will co-sponsor the study.

8.6 Funding

This project, as part of the wider project entitled Centre for Personalised Medicine: Clinical
Decision Making and Patient Safety (CPM), is funded by the Interreg European Regional
Development Fund and Special EU Programmes Body.

8.7 Audits and Inspections

The study may be subject to inspection and audit by Ulster University/University of the
Highlands and Islands, and by Altnagelvin Hospital or NHS Highland under their remit as co-
sponsor, and other regulatory bodies to ensure adherence to Good Clinical Practice (GCP).

9. STUDY MANAGEMENT

A study management group (SMG) consisting of the principle investigators and all co-
investigators will be appointed and will be responsible for reviewing and appraising the
progress of the study overall. Professor Vivien Coates has overall responsibility of the wider
study, whilst the day to day management of the study will be coordinated by a researcher in
NHS Highland and a PhD student and research nurse at Altnagelvin Hospital and Letterkenny
University Hospital, Co Donegal respectively. All data from the study will be stored securely
and only accessed and analysed by the research team. The data will be stored for the duration
of the wider study and destroyed after 10 years from the end of funding. Data will be
destroyed through the IT services per study site to ensure that the files are appropriately and
safely disposed of.

10. PUBLICATION POLICY

All publications and presentations relating to the study will be reviewed and authorised
by the SMG. Members of the SMG, where appropriate, will be listed as authors/contributors
and will be cited by name.
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