
This is a repository copy of A web-based self-management programme for people with 
type 2 diabetes:the HeLP-Diabetes research programme including RCT.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/135599/

Version: Published Version

Article:

Murray, Elizabeth, Ross, Jamie, Pal, Kingshuk et al. (14 more authors) (2018) A web-
based self-management programme for people with type 2 diabetes:the HeLP-Diabetes 
research programme including RCT. Programme Grants for Applied Research. ISSN 2050-
4322 

https://doi.org/10.3310/pgfar06050

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Reuse 

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 

Takedown 

If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 



PROGRAMME GRANTS FOR APPLIED RESEARCH

VOLUME 6 ISSUE 5 SEPTEMBER 2018

ISSN 2050-4322

DOI 10.3310/pgfar06050

A web-based self-management programme for people 
with type 2 diabetes: the HeLP-Diabetes research 
programme including RCT

Elizabeth Murray, Jamie Ross, Kingshuk Pal, Jinshuo Li, Charlotte Dack, 
Fiona Stevenson, Michael Sweeting, Steve Parrott, Maria Barnard,  
Lucy Yardley, Susan Michie, Carl May, David Patterson, Ghadah Alkhaldi, 
Brian Fisher, Andrew Farmer and Orla O’Donnell





A web-based self-management
programme for people with type 2
diabetes: the HeLP-Diabetes research
programme including RCT

Elizabeth Murray,1* Jamie Ross,1 Kingshuk Pal,1

Jinshuo Li,2 Charlotte Dack,1 Fiona Stevenson,1

Michael Sweeting,3 Steve Parrott,2 Maria Barnard,4

Lucy Yardley,5 Susan Michie,6 Carl May,7

David Patterson,4 Ghadah Alkhaldi,1,8 Brian Fisher,9

Andrew Farmer10 and Orla O’Donnell1

1Research Department of Primary Care and Population Health, University College
London, London, UK

2Department of Health Sciences, University of York, Heslington, York, UK
3Cardiovascular Epidemiology Unit, Department of Public Health and Primary
Care, University of Cambridge, Cambridge, UK

4Whittington Hospital, Whittington Health NHS Trust, London, UK
5Department of Psychology, University of Southampton, Southampton, UK
6Centre for Behaviour Change, Research Department of Clinical, Educational and
Health Psychology, University College London, London, UK

7Faculty of Health Sciences, University of Southampton, Southampton, UK
8Community Health Sciences Department, College of Applied Medical Sciences,
King Saud University, Riyadh, Saudi Arabia

9Patient Access to Electronic Records Systems Ltd (PAERS), Evergreen Life,
Manchester, UK

10Nuffield Department of Primary Care Health Sciences, University of Oxford,
Oxford, UK

*Corresponding author

Declared competing interests of authors: Elizabeth Murray reports grants from the National Institute for

Health Research (NIHR) and National School of Primary Care Research during the conduct of the study, and

grants from NIHR outside the submitted work. She is also managing director of the not-for-profit HeLP

Digital community interest company (CIC), which was established to disseminate the HeLP-Diabetes

programme across the NHS. She does not take any remuneration for this work. Kingshuk Pal reports

personal fees from HeLP Digital CIC outside the submitted work. Fiona Stevenson reports grants from the

NIHR during the conduct of this study. Maria Barnard reports sponsorship for attendance at educational

conferences from Novo Nordisk A/S, personal fees from Janssen Pharmaceutica NV and that Janssen-Cilag

International NV Sponsor was a sponsor of the multicentre CREDENCE trial (which Whittington Health NHS

Health Trust is a site for) outside the submitted work. Lucy Yardley reports grants from NIHR during the

conduct of the study; grants from NIHR, the Engineering and Physical Sciences Research Council, Medical

Research Council (MRC), medical charities and European Commission outside the submitted work; and





membership of the Health Technology Assessment Efficient Study Designs Board and Public Health

Research Research Funding Board. Susan Michie reports grants during the conduct of the study from NIHR,

the Engineering and Physical Sciences Research Council, MRC, the National Institute for Health and Care

Excellence, the Department of Health and Social Care, Public Health England, Cancer Research UK, the

British Psychological Society and EC outside the submitted work. David Patterson was one of the founders,

and is now Chief Medical Officer, of Helicon Health Ltd, a spin-out company from UCL Business. He does

not believe there is any actual conflict of interest between Helicon Health Ltd and this work – other than

the fact that his knowledge of information technology and devices was growing during this academic

work. Ghadah Alkhaldi reports personal fees from the Saudi Arabian Cultural Bureau, outside the

submitted work. Brian Fisher reports that he is the Director of Patient Access to Electronic Record Systems

Ltd (now Evergreen Life), which was intended to offer links from the HeLP-Diabetes programme to the

patient record outside the submitted work. Orla O’Donnell reports working as the Chief Operating Officer

for the HeLP Digital CIC from the end of the programme grant until 1 May 2017. Andrew Farmer reports

grants from NIHR and MRC outside the submitted work.

Published September 2018

DOI: 10.3310/pgfar06050

This report should be referenced as follows:

Murray E, Ross J, Pal K, Li J, Dack C, Stevenson F, et al. A web-based self-management

programme for people with type 2 diabetes: the HeLP-Diabetes research programme including

RCT. Programme Grants Appl Res 2018;6(5).





Programme Grants for Applied Research

ISSN 2050-4322 (Print)

ISSN 2050-4330 (Online)

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).

Editorial contact: journals.library@nihr.ac.uk

The full PGfAR archive is freely available to view online at www.journalslibrary.nihr.ac.uk/pgfar. Print-on-demand copies can be purchased

from the report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Programme Grants for Applied Research journal
Reports are published in Programme Grants for Applied Research (PGfAR) if (1) they have resulted from work for the PGfAR programme,

and (2) they are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Programme Grants for Applied Research programme
The Programme Grants for Applied Research (PGfAR) programme, part of the National Institute for Health Research (NIHR), was set up in 2006 
to produce independent research findings that will have practical application for the benefit of patients and the NHS in the relatively near 
future. The Programme is managed by the NIHR Central Commissioning Facility (CCF) with strategic input from the Programme Director.

The programme is a national response mode funding scheme that aims to provide evidence to improve health outcomes in England through 
promotion of health, prevention of ill health, and optimal disease management (including safety and quality), with particular emphasis on 
conditions causing significant disease burden.

For more information about the PGfAR programme please visit the website: http://www.nihr.ac.uk/funding/programme-grants-for-
applied-research.htm

This report
The research reported in this issue of the journal was funded by PGfAR as project number RP-PG-0609-10135. The contractual start date was 
in March 2011. The final report began editorial review in November 2016 and was accepted for publication in July 2017. As the funder,
the PGfAR programme agreed the research questions and study designs in advance with the investigators. The authors have been wholly 
responsible for all data collection, analysis and interpretation, and for writing up their work. The PGfAR editors and production house have 
tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the final report 
document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed
by authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, CCF, NETSCC, PGfAR or
the Department of Health and Social Care. If there are verbatim quotations included in this publication the views and opinions expressed
by the interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC, 
the PGfAR programme or the Department of Health and Social Care.

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Murray et al. under the terms of a commissioning 
contract issued by the Secretary of State for Health and Social Care. This issue may be freely reproduced for the purposes of 
private research and study and extracts (or indeed, the full report) may be included in professional journals provided that 
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for 
commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, 
Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



NIHR Journals Library Editor-in-Chief

Professor Tom Walley Director, NIHR Evaluation, Trials and Studies and Director of the EME Programme, UK

NIHR Journals Library Editors

Professor Ken Stein  Chair of HTA and EME Editorial Board and Professor of Public Health, 
University of Exeter Medical School, UK

Professor Andrée Le May  Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals)

Dr Martin Ashton-Key  Consultant in Public Health Medicine/Consultant Advisor, NETSCC, UK

Professor Matthias Beck  Professor of Management, Cork University Business School, Department of Management 
and Marketing, University College Cork, Ireland

Dr Tessa Crilly  Director, Crystal Blue Consulting Ltd, UK

Dr Eugenia Cronin  Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson  Director of the NIHR Dissemination Centre, University of Southampton, UK

Ms Tara Lamont  Scientific Advisor, NETSCC, UK

Dr Catriona McDaid  Senior Research Fellow, York Trials Unit, Department of Health Sciences, 
University of York, UK 

Professor William McGuire  Professor of Child Health, Hull York Medical School, University of York, UK

Professor Geoffrey Meads  Professor of Wellbeing Research, University of Winchester, UK

Professor John Norrie  Chair in Medical Statistics, University of Edinburgh, UK

Professor John Powell  Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK

Professor James Raftery  Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine, 
University of Southampton, UK

Dr Rob Riemsma  Reviews Manager, Kleijnen Systematic Reviews Ltd, UK

Professor Helen Roberts  Professor of Child Health Research, UCL Great Ormond Street Institute of Child Health, UK

Professor Jonathan Ross  Professor of Sexual Health and HIV, University Hospital Birmingham, UK

Professor Helen Snooks  Professor of Health Services Research, Institute of Life Science, College of Medicine, 
Swansea University, UK

Professor Jim Thornton  Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,  
University of Nottingham, UK

Professor Martin Underwood  Director, Warwick Clinical Trials Unit, Warwick Medical School,
University of Warwick, UK

Please visit the website for a list of editors: www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact:  journals.library@nihr.ac.uk

NIHR Journals Library www.journalslibrary.nihr.ac.uk



Abstract

A web-based self-management programme for people with
type 2 diabetes: the HeLP-Diabetes research programme
including RCT

Elizabeth Murray,1* Jamie Ross,1 Kingshuk Pal,1 Jinshuo Li,2

Charlotte Dack,1 Fiona Stevenson,1 Michael Sweeting,3 Steve Parrott,2
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*Corresponding author elizabeth.murray@ucl.ac.uk

Background: In the UK, 6% of the UK population have diabetes mellitus, 90% of whom have type 2

diabetes mellitus (T2DM). Diabetes mellitus accounts for 10% of NHS expenditure (£14B annually). Good

self-management may improve health outcomes. NHS policy is to refer all people with T2DM to structured

education, on diagnosis, to improve their self-management skills, with annual reinforcement thereafter.

However, uptake remains low (5.6% in 2014–15). Almost all structured education is group based, which

may not suit people who work, who have family or other caring commitments or who simply do not like

group-based formats. Moreover, patient needs vary with time and a single education session at diagnosis

is unlikely to meet these evolving needs. A web-based programme may increase uptake.

Objectives: Our aim was to develop, evaluate and implement a web-based self-management programme

for people with T2DM at any stage of their illness journey, with the goal of improving access to, and

uptake of, self-management support, thereby improving health outcomes in a cost-effective manner.

Specific objectives were to (1) develop an evidence-based theoretically informed programme that was

acceptable to patients and health-care professionals (HCPs) and that could be readily implemented within

routine NHS care, (2) determine the clinical effectiveness and cost-effectiveness of the programme

compared with usual care and (3) determine how best to integrate the programme into routine care.
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Design: There were five linked work packages (WPs). WP A determined patient requirements and WP B

determined HCP requirements for the self-management programme. WP C developed and user-tested the

Healthy Living for People with type 2 Diabetes (HeLP-Diabetes) programme. WP D was an individually

randomised controlled trial in primary care with a health economic analysis. WP E used a mixed-methods

and case-study design to study the potential for implementing the HeLP-Diabetes programme within

routine NHS practice.

Setting: English primary care.

Participants: People with T2DM (WPs A, D and E) or HCPs caring for people with T2DM (WPs B, C and E).

Intervention: The HeLP-Diabetes programme; an evidence-based theoretically informed web-based

self-management programme for people with T2DM at all stages of their illness journey, developed using

participatory design principles.

Main outcome measures: WPs A and B provided data on user ‘wants and needs’, including factors that

would improve the uptake and accessibility of the HeLP-Diabetes programme. The outcome for WP C was

the HeLP-Diabetes programme itself. The trial (WP D) had two outcomes measures: glycated haemoglobin

(HbA1c) level and diabetes mellitus-related distress, as measured with the Problem Areas in Diabetes (PAID)

scale. The implementation outcomes (WP E) were the adoption and uptake at clinical commissioning

group, general practice and patient levels and the identification of key barriers and facilitators.

Results: Data from WPs A and B supported our holistic approach and addressed all areas of self-management

(medical, emotional and role management). HCPs voiced concerns about linkage with the electronic medical

records (EMRs) and supporting patients to use the programme. The HeLP-Diabetes programme was developed

and user-tested in WP C. The trial (WP D) recruited to target (n = 374), achieved follow-up rates of over 80%

and the intention-to-treat analysis showed that there was an additional improvement in HbA1c levels

at 12 months in the intervention group [mean difference –0.24%, 95% confidence interval (CI) –0.44% to

–0.049%]. There was no difference in overall PAID score levels (mean difference –1.5 points, 95% CI –3.9

to 0.9 points). The within-trial health economic analysis found that incremental costs were lower in the

intervention group than in the control group (mean difference –£111, 95% CI –£384 to £136) and the

quality-adjusted life-years (QALYs) were higher (mean difference 0.02 QALYs, 95% CI 0.000 to 0.044 QALYs),

meaning that the HeLP-Diabetes programme group dominated the control group. In WP E, we found that

the HeLP-Diabetes programme could be successfully implemented in primary care. General practices that

supported people in registering for the HeLP-Diabetes programme had better uptake and registered patients

from a wider demographic than those relying on patient self-registration. Some HCPs were reluctant to do

this, as they did not see it as part of their professional role.

Limitations: We were unable to link the HeLP-Diabetes programme with the EMRs or to determine the

effects of the HeLP-Diabetes programme on users in the implementation study.

Conclusions: The HeLP-Diabetes programme is an effective self-management support programme that is

implementable in primary care.

Future work: The HeLP-Diabetes research team will explore the following in future work: research to

determine how to improve patient uptake of self-management support; develop and evaluate a structured

digital educational pathway for newly diagnosed people; develop and evaluate a digital T2DM prevention

programme; and the national implementation of the HeLP-Diabetes programme.

Trial registration: Research Ethics Committee reference number 10/H0722/86 for WPs A–C; Research

Ethics Committee reference number 12/LO/1571 and UK Clinical Research Network/National Institute for

Health Research (NIHR) Portfolio 13563 for WP D; and Research Ethics Committee 13/EM/0033 for WP E.

In addition, for WP D, the study was registered with the International Standard Randomised Controlled

Trial Register as reference number ISRCTN02123133.

Funding details: This project was funded by the NIHR Programme Grants for Applied Research programme

and will be published in full in Programme Grants for Applied Research; Vol. 6, No. 5. See the NIHR

Journals Library website for further project information.
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Plain English summary

We developed, trialled and evaluated the HeLP-Diabetes programme, which is an online self-management

programme for people with type 2 diabetes mellitus. To ensure that it met the needs of patients and

health-care professionals (HCPs), we worked with patients, professionals, psychologists, sociologists, health

services researchers, software engineers and web designers.

We took a broad approach to self-management and addressed the need for patients to adopt healthier

behaviours, work with HCPs and manage negative emotions and changing feelings about themselves.

Our goal was to help them to manage these different tasks throughout their illness.

We evaluated the HeLP-Diabetes programme in a randomised controlled trial. Volunteers were referred

randomly to either the HeLP-Diabetes programme website or a simpler website, which was similar to NHS

Choices. Although the people who volunteered for the trial had better control of their diabetes mellitus

than most patients, after 12 months the people using the HeLP-Diabetes programme website had clinically

better diabetes mellitus control than those using the simple website.

Overall, there was no difference in the levels of people’s distress but the HeLP-Diabetes programme

appeared to reduce distress among participants who had been more recently diagnosed with diabetes

mellitus. The economic analysis showed that the HeLP-Diabetes programme improved outcomes and

reduced costs.

The evaluation also showed that the programme was acceptable to HCPs and fitted well with NHS

priorities. When HCPs invested time into helping people access the HeLP-Diabetes programme, it was

possible to overcome the ‘digital divide’: over half of users who were helped by HCPs came from black

or ethnic minority backgrounds, one-third had had no education after leaving school at 16 years old and

one-third described themselves as having only ‘basic’ computer skills.
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Scientific summary

Background

Diabetes mellitus is a NHS priority; estimates suggest that around 6% of the UK population, 4 million

people, have diabetes mellitus, of whom 90% have type 2 diabetes mellitus (T2DM), which accounts for

10% of NHS expenditure (£14B per annum). Most costs are as a result of treating complications.

Good self-management is key to preventing complications and improving health. Since 2008, it has been

NHS policy that all people with diabetes mellitus should be referred at diagnosis to structured education to

improve their self-management skills, with annual reinforcement thereafter.

Unfortunately, uptake remains low despite incentives for general practitioners (GPs) to refer people through

the Quality and Outcomes Framework. Figures from the National Diabetes Audit suggest that although

referral rates increased very substantially, from 7.6% in 2009–10 to 75.8% in 2014–15, uptake did not,

with only 5.6% of eligible patients attending in 2014–15.

Almost all structured education in the UK is group based, which may not suit people who work, have

caring commitments or do not like group-based formats. Moreover, patient needs vary with time and illness

progression. A single education session at diagnosis is unlikely to meet these evolving needs, particularly as

many people report being emotionally unable to engage with self-management in the months immediately

after diagnosis. A decision to engage with self-management may result from specific triggers, such as an

increase in medication or development of a complication.

Web-based self-management programmes offer some potential benefits. They can combine health

information with behaviour-change, decision and emotional support, they are easily updated and

convenient to use and their confidentiality and anonymity is valued by users. In the UK, in 2015, 86%

of households had internet access, with 78% of adults accessing the internet daily or almost daily.

There are, however, potential disadvantages to this type of programme, including the ‘digital divide’

(the divide between those who do and do not have access to, or make use of, the internet), uncertainties

around clinical effectiveness and a track record of significant problems with the implementation of digital

interventions in the NHS.

Aims and objectives

The overall aim of this programme grant, which started in March 2011, was to develop, evaluate and

implement a web-based self-management programme for people with T2DM (at any stage of their illness

journey), with the goal of improving access to, and uptake of, self-management support and, hence,

improving health outcomes in a cost-effective manner. Particular attention was paid to working with users

[patients and health-care professionals (HCPs)] to identify and meet user ‘wants and needs’, to overcoming

the digital divide and to ensuring that the intervention could be easily implemented within routine NHS care.
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The specific objectives were to:

Development

1. Determine patients’ perspectives of the essential and desirable features of the intervention (wants

and needs).

2. Determine HCPs’ perspectives of the essential and desirable features of the intervention that would

encourage uptake and use in the NHS.

3. Determine the overall content and function of the intervention.

4. Determine the optimal facilitation required to encourage use of the intervention.

5. Determine feasibility and acceptability of facilitated access to the intervention.

Evaluation

6. Determine the effect of the intervention on clinical outcomes and health-related quality of life in people

with T2DM.

7. Determine the incremental cost-effectiveness of the intervention compared with usual care, from the

perspectives of health and personal social services and wider public sector resources.

Implementation

8. Implement the intervention in two primary care trusts [since renamed clinical commissioning

groups (CCGs)].

9. Determine the uptake, use and effects of the intervention in an unselected population in routine care.

10. Determine factors that inhibit or facilitate integration into existing services and uptake of the

intervention by users.

11. Determine the resources needed for effective implementation.

Methods

We designed five linked work packages (WPs). WPs A and B used qualitative methods to address objectives 1

and 4 (WP A), and objectives 2 and 4 (WP B). WP C addressed objectives 3 and 5, combining a process of

participatory design with evidence synthesis and applying theoretical frameworks. WP D addressed objectives

6 and 7 in an individually randomised controlled trial in primary care. WP E addressed objectives 8–11 using

mixed methods.

Work package A
Participants in WP A were people with T2DM, who were purposively sampled for variability in age, ethnicity,

duration of diabetes mellitus since diagnosis and internet experience. Data were collected in focus groups

and analysed thematically by a multidisciplinary group in parallel with data collection, which continued until

thematic saturation was reached.

Work package B
Participants in WP B were HCPs who are involved in caring for people with T2DM, including GPs, practice

nurses, diabetes specialist nurses, consultants in diabetic medicine and dietitians. Data were collected through

focus groups and semistructured individual interviews and analysed thematically by a multidisciplinary group

in parallel with data collection, which continued until thematic saturation was reached. Following thematic

analysis, data were mapped onto normalisation process theory (NPT).

Work package C
Development of the programme, called the Healthy Living for People with Type 2 Diabetes (HeLP-Diabetes)

programme, involved combining multiple data sources to create content and functionality. We used the
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Corbin and Strauss model of the tasks faced by people living with long-term conditions, namely medical

management (adopting healthy behaviours, working with health professionals, taking medicines, keeping

appointments and engaging with self-monitoring), emotional management (managing the strong

negative emotions that accompany such conditions, including anger, guilt, shame and despair) and role

management (coming to terms with the disruption of one’s biographical narrative).

The NPT was used as a framework to plan for implementation, and a taxonomy of behaviour change

techniques was used to target specific behaviours. We synthesised available evidence on T2DM (diagnosis,

natural history and treatments), factors associated with clinical effectiveness in internet-based interventions,

optimal techniques for presenting information in an accessible and comprehensible format, and enhancing

usability and engagement with internet interventions. We combined these data sources with the data from

WPs A and B to determine initial content and functionality, and then worked with user panels (patients

and HCPs), software engineers and web designers to develop, refine and optimise content and function

through participatory design. We subsequently undertook usability testing to refine the navigation and

presentation.

Work package D
We conducted an individually randomised controlled trial in primary care, with co-primary outcomes of

diabetes mellitus control [as measured by glycated haemoglobin (HbA1c) levels] and diabetes mellitus-related

distress [as measured by the Problem Areas in Diabetes (PAID) scale]. Outcomes were measured at baseline

and at 3 months and 12 months. A health economic analysis was included.

Work package E
An implementation study was developed using mixed methods, combining quantitative data on adoption

and uptake at CCG, general practice and patient levels with interview data from commissioners, HCPs and

patients and observation data from individual practices. The impact that the HeLP-Diabetes programme

had on people with T2DM was to have been determined using self-completed questionnaires at baseline

and follow-up, but an insufficient number of people consented to this for the data to be useful.

Results

Work package A
Thematic saturation was reached after four focus groups and one interview, which involved 20 participants.

The data generated indicated that there was a strong shared sense of the overwhelming burden that

living with diabetes mellitus placed on participants, which had severe negative impacts on their emotional

well-being, work, social life and physical health. Participants stated that many of their needs could not be

met by current health services and that a web-based self-management support programme could help with

these unmet needs. Participants had clear views about the features of such a programme that they would

want or need, features that would help generate trust and encourage engagement and, conversely,

features that would be off-putting and lead to disengagement. They were in favour of HCPs facilitating

access to the programme and of patient access to electronic medical records (EMRs).

Work package B
Thematic saturation was reached after four focus groups and seven individual interviews, which

involved a total of 18 HCPs. All data mapped easily onto NPT. The potential benefits of our proposed

web-based self-management programme were appreciated by participants, who understood the need for

self-management support, the problems with current service provision and the advantages of a web-based

approach. This appreciation led to a perception that overall, HCPs would support the implementation of

such a programme, as long as the impact that it had on workload was acceptable. They also had clear

views about the types and range of evidence that HCPs would require to continue to engage with the

programme once it had been implemented.
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Views about facilitating access to the programme were more nuanced. Although some participants

understood what facilitation would require, many were unconvinced of the potential benefits and felt that

the impact it would have on workload could not be justified and was not an appropriate use of scarce

resources in general practice. Similarly, there was considerable disquiet about patient access to EMRs,

with participants being unsure about what information would be accessed or what the benefits might be

and having significant concerns about adverse outcomes, including risks to privacy and confidentiality,

increased patient anxiety and an increase in workload.

Work package C
The overall goals of the HeLP-Diabetes programme were to improve health outcomes and reduce diabetes

mellitus-related distress.

All content drew on evidence on the management of T2DM, promoting behaviour change and emotional

well-being and maximising acceptability reach and uptake of web-based interventions. There were

information sections on T2DM; how T2DM is treated; possible complications; possible impacts that T2DM

could have on relationships at home and at work; dealing with parties, holidays, travelling or shift work;

and which lifestyle modifications will improve health. There were sections addressing skills and behaviour

change, including behaviour change modules on eating healthily, losing weight, being more physically

active, smoking cessation, moderating alcohol consumption, managing medicines, glycaemic control and

blood pressure control. Users could set the programme to send themselves reminder text messages or

e-mails and could specify the content and frequency of such reminders.

The third strand of components focused on emotional well-being, with self-help tools based on

cognitive–behavioural therapy (used with a licence from Living Life to the Full) and mindfulness. There

were multiple personal stories (used with a licence from HealthTalkOnline) and a moderated forum.

Participants were free to use the programme as much or as little as they chose. Engagement with the

programme was promoted through initial registration and facilitation by HCP and regular newsletters,

e-mails and short message services containing updates on the latest diabetes mellitus-related research or

practice, seasonally relevant advice and links to specific relevant parts of the programme (sent by the

HeLP-Diabetes team).

Work package D
Of the 374 participants randomised between September 2013 and December 2014, 185 were allocated to

the intervention group and 189 to the control group. Final (12-month) follow-up data for HbA1c levels were

available for 318 (85%) participants and for 337 (90%) participants for PAID scores. Of these, 291 (78%)

and 321 (86%) responses, respectively, were recorded within the predefined window of 10–14 months.

At 12 months, participants in the intervention group had lower HbA1c levels than those in the control group

[mean difference –0.24%, 95% confidence interval (CI) –0.44% to –0.049%; p = 0.014]. There was no

significant difference between groups for the PAID score (mean difference –1.5 points; 95% CI –3.9 to 0.9

points; p = 0.25), but the subgroup analysis suggested that, among people who had been diagnosed more

recently, PAID scores fell more in the intervention group than in the control group (p = 0.004).

The within-trial health economic analysis showed that adjusted incremental costs were lower in the

intervention group than the control group (mean difference –£111; 95% CI –£384 to £136) and quality-

adjusted life-years (QALYs) were higher (mean difference 0.02, 95% CI 0.000 to 0.044), meaning that the

intervention dominated the comparator, that is, it was less costly and more effective.

Work package E
The HeLP-Diabetes programme was successfully implemented in one CCG in north London. It was adopted

by the diabetes services in the main hospital serving the local population, in both community clinics and

in 22 out of the 34 (65%) general practices open at the end of the study. A total of 205 people were

registered to use the HeLP-Diabetes programme between March 2013 and August 2015. Of these, around

half (n = 107, 52%) were male and 52% (n = 107) were from ethnicities other than white British, with

SCIENTIFIC SUMMARY

NIHR Journals Library www.journalslibrary.nihr.ac.uk

xxviii



African, Caribbean, Bangladeshi, Indian and other ethnicities represented. There was a wide spread of

ages (19–81 years) and of educational levels, with one-third (31%, n = 64) having no education after

school-leaving age and over one-third (38.5%, n = 79) describing their computer skills as basic. The

duration of diabetes mellitus since diagnosis ranged from < 1 year to > 20 years. Over half of the visits

to the programme occurred outside normal working hours.

Although most services were keen for the HeLP-Diabetes programme to be available to their patients,

many found that it was difficult to manage the workload associated with signing people up and requested

a patient self-sign up model. This patient self-sign up model was provided; however, data comparing those

who received support in signing up from HCPs with those who signed themselves up suggest that the

self-sign-up model was associated with users who were better educated and had rated their computer skills

as advanced. Interview data confirmed that users placed great weight on the fact that the HeLP-Diabetes

programme had been recommended by a HCP, and that this was a major factor in deciding to use it.

Additional information
A number of other CCGs requested access to the HeLP-Diabetes programme. To meet these requests,

and to help ensure ongoing sustainability and implementation of the programme, we established a

not-for-profit community interest company to maintain and disseminate the HeLP-Diabetes programme.

Conclusions

The HeLP-Diabetes programme is an effective web-based self-management programme for people with

T2DM that leads to improved glycaemic control. It is highly cost-effective. It can be implemented into

routine health care, and, with minimal support from HCPs, can be used by people from a wide range of

demographic backgrounds. As we initially hypothesised, HCP support does appear to be important in

overcoming the digital divide and encouraging uptake and use. We believe that the care taken during the

development process, including the emphasis on participatory design, theoretical underpinning and future

implementation were vital in obtaining the results shown.

The HeLP-Diabetes programme is currently available for commissioning by individual CCGs; our results

suggest that a central commissioning model would be more cost-effective.

Trial registration

This trial is registered as CSP 62330 and Research Ethics Committee reference number 10/H0722/86 for

WPs A–C; CSP 113285, Research Ethics Committee reference number 10/LO/1571 and UK Clinical

Research Network/National Institute for Health Research Portfolio 13563 for WP D; and CSP 115774 and

Research Ethics Committee 13/EM/0033 for WP E. In addition, for WP D, the study was registered with the

International Standard Randomised Controlled Trial Register as reference number ISRCTN02123133.

Funding details

Funding for this study was provided by the Programme Grants for Applied Research programme of the

National Institute for Health Research.
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Chapter 1 Structure and overview of report

This chapter summarises the contents of the subsequent chapters. The overall structure of the

programme of research is presented in Figure 1.

Summary of Chapter 2: rationale and background

Chapter 2 outlines the rationale for the programme of work, explains why diabetes mellitus is a priority

area for the NHS and explores the importance of good self-management in improving health outcomes in

people with diabetes mellitus and the problems with current service provision. It suggests reasons why a

web-based self-management programme could help address some of these problems and sets out the

challenges identified during the planning stage and our approach to these challenges.

As theoretical underpinning is associated with clinical effectiveness in web-based programmes, we had a

strong theoretical framework, which is outlined in Chapter 2. Inevitably, there were substantial contextual

changes during the 5-year programme of research and these had a considerable impact on the research.

These contextual changes are described at the end of this chapter.

Summary of Chapter 3: aims, objectives and additional work undertaken

Chapter 3 describes the aims and objectives of the programme grant and outlines the methods used to

address each objective. We were fortunate to be able to undertake a number of studies additional to

those originally planned and these are also outlined in this chapter.

Summary of Chapter 4: what do people with type 2 diabetes mellitus
want and need from a web-based self-management programme?

Chapter 4 reports on a qualitative study that aimed to determine patient perspectives of the essential and

desirable features of a web-based self-management programme for people with type 2 diabetes mellitus

(T2DM), including features that would encourage use, such as access to their electronic medical record

(EMR) and facilitation by health-care professionals (HCPs).

WP A

Qualitative work
with people
with T2DM

WP C

Development of
the intervention

WP B

Qualitative work
with HCPs

WP D

RCT

WP E

Implementation
study

Preparatory work

Y
e
a
rs

 1
–
2

Y
e
a
rs

 3
–
5

Timeline

FIGURE 1 Structure of overall programme with constituent work packages. HCP, health-care professional;
RCT, randomised controlled trial; WP, work package.
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Summary of Chapter 5: what requirements do health-care professionals
have of a web-based self-management programme for people with
type 2 diabetes mellitus?

Chapter 5 reports on a qualitative study that aimed to determine the perspectives of HCPs of the essential

and desirable features of a web-based self-management programme for people with T2DM and what

could be done to encourage uptake and use in the NHS. Additional objectives were to explore HCPs’ views

on the type and quantity of facilitation that could be provided in general practice and on patient access to

part or all of their EMR.

Summary of Chapter 6: the Healthy Living for People with type 2
Diabetes programme: a web-based self-management programme for
people with type 2 diabetes mellitus

Chapter 6 describes the process of developing the Healthy Living for People with type 2 Diabetes

(HeLP-Diabetes) programme, including determining and creating the content and functionality. The process

was iterative and involved a large multidisciplinary team, with extensive user input through participatory

design. We then describe the intervention, procedures for maintaining and updating the intervention and

techniques for promoting engagement.

Summary of Chapter 7: randomised controlled trial of the Healthy Living
for People with type 2 Diabetes programme

Chapter 7 describes the design and results of a multicentre individually randomised controlled trial in

primary care to determine the clinical effectiveness of the HeLP-Diabetes programme.

Summary of Chapter 8: health economic analysis

Chapter 8 presents the within-trial health economic analysis of the HeLP-Diabetes programme.

Summary of Chapter 9: design and evaluation of a plan for
implementing the Healthy Living for People with type 2 Diabetes
programme into routine NHS care

Chapter 9 describes the design and evaluation of a plan for implementing the HeLP-Diabetes programme

into routine care. The aim of this work was to determine how best to integrate an eHealth intervention for

patients into routine care, using the HeLP-Diabetes programme as an example.

Specific objectives were to design an implementation plan, evaluate its clinical effectiveness and any

reasons for observed variation in implementation and modify the original plan in the light of these

emerging data. We were interested in maximising uptake and use by people with T2DM, in exploring

ways of overcoming the ‘digital divide’ and the impact that the intervention had on patient outcomes

outside a trial.

Summary of Chapter 10: discussion

Chapter 10 summarises the overall findings of the programme of work, considers the strengths and

limitations of the work done and the implications for practice, policy and research.
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Chapter 2 Rationale and background

Chapter summary

This chapter outlines the rationale for the programme of work, explains why diabetes mellitus is a priority

area for the NHS and explores the importance of good self-management in improving health outcomes in

people with diabetes mellitus and the problems with current service provision. It suggests reasons why

a web-based self-management programme could help address some of these problems and sets out

challenges identified during the planning stage and our approach to these challenges.

As theoretical underpinning is associated with effectiveness in web-based programmes, we had a strong

theoretical framework, which is outlined here. From its conception, this programme of work was planned

and executed with substantial input from people with T2DM, who acted as research partners. This input

(also called patient and public involvement; PPI) is summarised in this chapter. Inevitably, there were

significant contextual changes during the 5-year programme of research, and these had considerable

impact on the research. These contextual changes are described at the end of the chapter.

Diabetes mellitus: a health service priority

In the UK, diabetes mellitus is a NHS priority, affecting around 6% of the population, about 4 million

people in the UK,1 of whom around 90% have T2DM. Diabetes mellitus is also a global health priority.

Current estimates suggest that there are over 400 million people living with T2DM across the world, with a

prevalence of 8.3% in adults aged 20–79 years; numbers are rising and by 2035 there may be 600 million

people living with this condition.2,3

Diabetes mellitus can cause significant morbidity and mortality: complications include cardiovascular

disease (leading to heart attack and stroke), peripheral vascular disease (leading to leg ulcers, infection and

amputation), nephropathy, retinopathy and neuropathy. People with T2DM are at increased risk of mental

health problems, with nearly double the prevalence of depression compared with those without diabetes

mellitus (19.1% vs. 10.7%)4 and 25% higher risk of anxiety.5 There is also a high prevalence of diabetes

mellitus-related distress, defined as ‘the concerns and worries about diabetes and its management’.6

Surveys of populations who have diabetes mellitus have reported rates of diabetes mellitus-related distress

of 45%. This matters not only because high levels of distress have an adverse effect on quality of life,

but also because high levels of distress are associated with poor diabetes control and increased rates

of complications.

Overall, diabetes mellitus has a significant negative impact on life expectancy, reducing it by anything from

3.3. to 18.7 years.7

There are substantial health-care costs associated with diabetes mellitus, both for health-care systems and

for individuals. Around 10% of the NHS budget is estimated to be spent on managing diabetes mellitus

and its complications.8 In 2010, direct costs of diabetes mellitus in the UK were estimated at £13.8B

annually.9 By far the largest proportion of direct health-care costs are as a result of inpatient treatment of

complications.10,11 Overall, health-care costs related to diabetes care are rising because of a combination

of increasing prevalence, increased costs of drugs used to treat diabetes mellitus and increased numbers

of consultations.12
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Diabetes mellitus self-management education

The Wanless13 report of 2002 argued that two factors were critical to improving health outcomes and

containing health-care costs: (1) a population actively engaged in self-care of their health and (2) a

responsive health service with high rates of technology uptake. This report reflected and triggered

considerable interest in self-management interventions, defined as ‘primarily designed to develop the

abilities of patients to undertake management of health conditions through education, training and

support to develop patient knowledge, skills or psychological and social resources’.14

In the field of diabetes mellitus, landmark trials such as the Diabetes Education and Self-Management for

Ongoing and Newly Diagnosed (DESMOND) trial15 and the X-PERT programme16 suggested that educating

patients about their diabetes mellitus and helping them improve self-management skills could improve

glycaemic control, at least in the short term.17,18 Early studies suggested that the risk of developing complications

could be reduced fourfold by appropriate diabetes mellitus self-management education (DSME).19

Providing people with diabetes mellitus with access to structured DSME at diagnosis, with annual

reinforcement thereafter, was thus incorporated into national guidelines.20 The National Institute for Health

and Care Excellence (NICE) included structured education in the clinical guideline for T2DM in 200921 and

in the quality standard for diabetes mellitus in adults in 2011.22 However, uptake remained low, with data

from the National Diabetes Audit suggesting that only 7.6% of people with diabetes mellitus reported

being offered structured education in 2009–10 and 10.3% in 2010–11,23 with even fewer attending.

Reasons for this low uptake were thought to include provider difficulties in implementing and resourcing

high-quality education programmes and patient difficulties in attending the available programmes.24,25 The

dominant model for self-management education is group-based education, usually offered over 1 full day

or 2 half-days. Attending groups may be difficult for people who work, have family or caring commitments

or simply do not like group-based formats. Moreover, patient needs evolve with time, for example as

changes are made to their medication (such as higher doses or additional or different drugs) or as they

develop complications. These events are likely to bring new information needs and may be associated with

further emotional distress.

Potential benefits of web-based diabetes mellitus self-management education
The web appeared to have considerable potential to improve access to, and uptake of, DSME. Internet

access in the UK in 2011 was 73%,26 having increased year-on-year with an expectation of continued

growth; indeed, latest estimates suggest that 86% of households had internet access in 2015.27

Computer and web-based interventions were known to have specific advantages, including convenience

(accessible at any time), anonymity (important to people with a stigmatised condition such as T2DM) and

easy updating. A particular potential benefit appeared to be the ability to provide the entire range of

support needed for a person’s illness journey, since diagnosis to end-stage disease. Good design could

ensure that users accessed only the information and services needed at that time but, as needs evolved,

they could find resources to match. The processing power and connectivity of desktop, laptop or handheld

computers and smartphones allowed for interactive, tailored interventions that could respond to data

entered by users with personalised information and advice. Such interventions could provide support for

behaviour change,28–31 improve mental health and emotional distress32–35 and offer peer support.36 There

was evidence to support their use in long-term conditions (LTCs),37 including in diabetes mellitus,38

asthma39 and hypertension.40
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Potential pitfalls of web-based diabetes mellitus self-management education
Even at the time that this grant was conceived (i.e. 2009–10), it was clear that the potential benefits of

web-based self-management interventions were hard to achieve and that there were a number of pitfalls.

Challenges that were particularly evident were:

1. low rates of uptake and usage of such interventions41,42

2. very variable clinical effectiveness between different interventions, with no real understanding of the

causes for this43,44

3. significant problems with implementation of digital interventions, with, at that time, almost no

examples of their successful integration into routine health care45

4. the digital divide – the divide between those who did and did not use digital technologies.46

This programme of work was undertaken with these challenges in mind. The process of developing the

self-management programme was designed to optimise uptake and use, while maximising the likelihood

of clinical effectiveness and future implementation into routine NHS services.

Addressing the challenges

Low uptake and usage
We tackled the problem of low uptake and low usage in several ways. First, we followed the principles of

participatory design and heavily involved members of the target user population in the development of the

intervention. The aim of participatory design is to ensure that the intervention meets user requirements

and is appealing and easy to use.

As the intervention was designed to be used by people with T2DM, in partnership with their HCPs, we

defined the target population as people with T2DM and the HCPs with responsibility for them, including

general practitioners (GPs), practice nurses, specialist diabetes nurses, consultants in diabetes medicine

and dietitians.

This involvement was a three-stage process: (1) we undertook qualitative work with the patients and HCPs

to identify the ‘wants and needs’ for such a programme; (2) we recruited patients and professionals to

contribute on an ongoing basis to the intervention’s development, including seeking input on decisions

for content, look and feel, tone, navigation and functionality; and (3) we undertook user testing of the

intervention, asking patients and HCPs to review the programme and identify errors in content, bugs or

glitches in functionality and problems with design or navigation. This process is described in detail in

Chapters 4–6.

Second, we thought that uptake and use would be enhanced by ensuring that the self-management

programme was integrated into people’s routine health care and seen by patients and HCPs as an integral

part of the total care package. Previous data have shown that patient-centred clinician communication

improves diabetes mellitus self-management behaviours.47,48 Educational and self-help programmes that

are actively supported by clinicians can improve health outcomes for people with LTCs,49 and in people

with low health literacy the impact that written material has is increased by verbal recommendations from

the HCP.50 Thus, we conceived of the intervention as a web-based programme together with interactions

between HCPs and patients around the programme (Figure 2).

We thought there were at least three ways that HCPs could promote the programme to patients: first,

by introducing them to the programme, explaining how it could help them with managing their diabetes

mellitus and achieve better health status and quality of life and providing some initial training. Second,

we thought that telephone calls would help to encourage the uptake and use of our self-management

programme, particularly when patients were new to it and might need a bit of encouragement or help.

This was based on experience from the Improving Access to Psychological Therapies programme, which
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facilitated access to computerised cognitive–behavioural therapy (CBT) through graduate mental health

workers who first introduced patients to specific computerised CBT programmes and then telephoned

them regularly to encourage adherence to the programme. Third, we hoped that HCPs would refer to our

self-management programme in consultations, for example when discussing care plans with patients, or by

reviewing any self-monitoring data the patient had entered into the programme.

One inference of this approach of integrating our programme into routine health care was that some

linkage between the self-management programme and the patient’s EMR would be useful, and such a

linkage formed part of our original grant application.

Variable effectiveness and problems with implementation
At the time we wrote the grant and developed the intervention, relatively few data existed to explain why

some web-based interventions were effective and others were not.43,44 What few data existed supported

the expectation that interventions that were based on theory were more likely to work than those that

were not. In the light of this, and following Medical Research Council (MRC)’s guidance for development

of complex interventions (Figure 3),51–53 we adopted a strong theoretical framework to guide the

development of the intervention. We also followed best practice in using theory to guide us in considering

implementation from the outset, aiming to ensure that the intervention was maximally ‘implementable’

and would fit easily into existing NHS structures and workflows.

We used three theoretical frameworks or approaches to guide us:

1. Corbin and Strauss’ model54 of the work of managing a LTC

2. Abraham and Michie’s taxonomy of behaviour change techniques (BCTs)55

3. normalisation process theory (NPT).56

We worked within the paradigm of evidence-based medicine, identifying and applying the best-available

evidence for treatment of diabetes mellitus and for any decisions made during development (e.g. around

maximising acceptability, uptake, usage and clinical effectiveness).

Corbin and Strauss’ model for managing a long-term condition
In their seminal work Unending Work and Care, published in 1988, Corbin and Strauss54 conceptualised

the work of living with a LTC as comprising three tasks: medical management, role management and

emotional management. Medical management consists of adopting healthy behaviours (e.g. not smoking,

exercising regularly, eating healthy food), working with health professionals (e.g. keeping appointments

HCP training in using the 
HeLP-Diabetes website

Patient interacting with HCPs,
practice nurse, GP, consultant, etc.,

diabetes self-management advice and motivation

Patient interacting with the HeLP-Diabetes website
Recording data, access to information,

self-management training, social support, etc.

Patient sharing
experience of the 

HeLP-Diabetes websites;
for example, discussing
data recorded in the 

HeLP-Diabetes website 
with HCPs

‘Facilitated access’
patient training and

encouragement
to use the HeLP-Diabetes

website by health 
professionals

FIGURE 2 The intervention: not just a computer program.

RATIONALE AND BACKGROUND

NIHR Journals Library www.journalslibrary.nihr.ac.uk

6



and following instructions) and taking medicines. Emotional management entails addressing the powerful

negative emotions associated with being diagnosed with a LTC, such as anger, guilt, shame and despair.

Role management requires coming to terms with the disruption of one’s biographical narrative and sense

of self,57 including adjusting to the ‘patient’ role and managing the impact that one’s diagnosis has on

relationships with friends, family and colleagues. This conceptualisation was used to create a map of the

overall content required in the self-management programme.

Abraham and Michie’s taxonomy of behaviour change techniques
The Corbin and Strauss model and conventional diabetes education curricula both stress the need for

behaviour change as part of self-management. For people with T2DM, the key target behaviours are to

stop smoking (for smokers), improve their diet, increase physical activity, moderate alcohol consumption

and take medicines.

There are a plethora of psychological theories predicting behaviour, many of which include overlapping

concepts.58 Rather than opt for one specific theory, and because we were more interested in changing

behaviour than predicting it, we adopted the Abraham and Michie taxonomy of BCT.55 This taxonomy

identified techniques used to change behaviour and there is a growing body of evidence around which

techniques are effective.59–61 One advantage of this taxonomy was that it allowed for those components

that were likely to lead to the desired behaviour changes to be implemented elsewhere.62

Normalisation process theory
The NPT56 is a mid-range sociological theory that explains why interventions do or do not ‘normalise’, that

is become integrated into routine practice. It focuses on the work of implementation, integration and

embedding new practices, ways of working or other interventions. It has four main constructs: coherence,

cognitive participation, collective action and reflexive monitoring (Figure 4).

Coherence refers to the ease with which the intervention can be described, understood and distinguished

from other interventions or practices. This construct also includes an understanding of the problem that

the intervention is designed to address, how the intervention could benefit its target population and

what work will be needed for these potential benefits to be realised. Cognitive participation is about the

decision whether or not to participate in the intervention. This will include an assessment of the relative

benefits of participation (to patients, professionals or the health-care system) weighed against the costs of

participation, in particular the expected impact on workload. Collective action is about the impact that the

intervention has on the work undertaken by professionals within the organisation and reflexive monitoring

is the process of considering whether or not the benefits of the intervention are worth the effort required

Feasibility and piloting

Testing procedures
Estimating recruitment and retention
Determining sample size

Implementation

Dissemination
Surveillance and monitoring
Long-term follow-up

Development

Identifying the evidence base
Identifying or developing theory
Modelling process and outcomes

Evaluation

Assessing effectiveness
Understanding change process
Assessing cost-effectiveness

FIGURE 3 The MRC framework.51 Reproduced from Developing and evaluating complex interventions: the new
Medical Research Council guidance, Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M, Medical
Research Council Guidance, 337, a1655,51 Copyright © 2008, with permission from BMJ Publishing Group Limited.
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to implement it. Within this construct is the possibility of altering or adapting the intervention to make it

easier to implement in any given setting or organisation.

In turn, collective action has four subsidiary constructs: interactional workability, relational integration,

skillset workability and contextual integration. Interactional workability refers to the degree to which

the intervention facilitates or impedes the work of professional–patient interactions (consultations).

Relational integration is the degree to which the intervention promotes or hinders good communication

and relationships between different professional groups, including the degree to which accountability

and responsibility are aligned. Skillset workability refers to the degree to which the intervention fits with

existing skillsets or roles and the amount of training required to use the intervention. Finally, contextual

integration is about the degree to which the intervention fits with existing policies, priorities and practices

within the organisation.

The NPT56 predicts that interventions that improve consultations, promote good relationships between

professionals, with accountability and responsibility well aligned, that need little training and that fit well

with organisational priorities are more likely to normalise than those that do not.

Applying NPT to the development process meant that we were mindful of the following needs for the final

self-management programme:

1. it should be easily described, easy to differentiate from other programmes and have clear benefits

2. it should fit with organisational and professional priorities, including enabling people with T2DM to

self-manage care, reducing demand on professional time, adhering to NICE guidance and being

accessible to a wide range of people

3. it should fit easily into existing working practices and be compatible with existing technology

4. it should make consultations between HCPs and patients easier and more productive and should be

very easy to use.

Further details about how we applied NPT to the development of the intervention, and how NPT informed

our implementation strategy, can be found in Chapters 5, 6 and 8.

Evidence-based medicine
We applied the paradigm of evidence-based medicine in two ways: first, we ensured that all the

information, guidance and advice for patients in the intervention was evidence based and compatible

Do I want to take
part? (cognitive
participation)

What impact will it
have on work?

(collective action)

Is it worth it?
(reflexive monitoring)

Fit with existing skill
sets, organisational
goals and resources

Impact on
consultations and

relationships

Group processes and conventions 

Organising structures and social norms 

Does it make
sense?

(coherence)

FIGURE 4 Normalisation process theory.
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with NICE, or other, national guidelines. Second, we applied the best-available evidence to the whole

process of intervention development, drawing on data on best practice from computer science, eHealth,

biomedical, health education and health services research.

The digital divide
The term ‘digital divide’ refers to the gap between those who do and do not have access to, or make

use of, information and communication technologies.46 At the time that this grant started (i.e. 2011),

there were marked inequalities in internet access, with age, income, educational status and health status

all being associated with access. Figures from the 2011 Oxford Internet Institute survey26 showed that,

although about 85% of people who were at prime working age (25–55 years) used the internet regularly,

only 33% of those aged ≥ 65 years did. Some 99% of households with total annual household income

of ≥ £40,000 had internet access, but only 43% of households with an annual income of ≤ £12,500 did.

Internet use was around 95% among people with degree-level education, but only 54% in those with

a basic or secondary school education. The level of internet use in people with a disability was 41%;

however, among people without a disability it was 78%.26

There was evidence that the digital divide could be overcome with appropriate infrastructure, resources,

training and design of interventions. Infrastructure requirements included provision of access to the

internet, and the UK has benefited from a policy environment that promoted universal access. For

example, most public libraries provide up to 1 hour per day per user of free access to an online computer

and many local authorities fund community cluster rooms with associated training opportunities.63

Provision of appropriate resources and training has been shown to enable diverse disadvantaged

populations to make meaningful use of internet resources, including homeless drug users,64 vulnerable

elderly people,65 parents of children attending early learning centres66 and people with cardiovascular

disease67 or human immunodeficiency virus (HIV) infection or acquired immune deficiency syndrome (AIDS)68

from underserved communities.

We took a multipronged approach to attempting to narrow the digital divide and to ensure that our

proposed intervention would be used by people from diverse socioeconomic backgrounds. We thought

that people would be more likely to use the programme if it were recommended by trusted HCPs and

integrated into routine care. Our previous research had shown that even short training sessions could

enable some people who were not used to using computers to be able to use well-designed web-based

interventions,69 although some people needed ongoing support. We thought that ongoing engagement

would be promoted by HCPs referring to the programme in their consultations with the patient. Finally, we

aimed to ensure that the intervention could be easily used by people with low literacy or computer literacy

skills, by aiming for intuitive navigation, having liberal use of graphics, using text written for a reading age

of 12 years and ensuring that key information was provided in video format, as well as text.

Patient and public involvement

The entire programme of research had very strong PPI input. At the initial development of the grant

application, a named PPI co-investigator and two named PPI collaborators were recruited. These PPI

members were equal partners in the research team and contributed equally to the decisions made during

the programme. All three were members of the overall steering group for the programme. In common

with our other co-investigators and collaborators, circumstances changed for some of these key PPI

members, leading to their resignation from the programme. In each case, they were replaced. In addition

to the overall steering group, each individual work package (WP) had a project management group.

Each project management group had at least one, and usually two, PPI members who contributed to the

oversight and conduct of the project on an equal footing with the other members of the management

group. There was PPI membership of both the trial management group and the trial steering committee.

As members of the project and trial management groups and the trial and overall steering committees, PPI

members contributed to discussions on recruitment, data collection, data analysis and interpretation of the
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data and to dissemination. All recruitment and participant-facing materials were designed in collaboration

with our PPI members and were revised in accordance with their input. Our PPI collaborators are listed in

the Acknowledgements. They were recruited through advertisements and publicity in diabetes networks

and interested applicants were sent job descriptions and person specifications. We held interviews with

applicants to clarify what was required, select appropriate candidates and match successful applicants

to available roles. This process was repeated at various points during the programme, as individual PPI

members left or moved on. For the development of the intervention, we recruited a much larger group

of PPI. This is described in detail in Chapter 6.

Context changes since grant awarded

Health and Social Care Act 2012
There were a number of significant changes in context between the time that funding for our programme

of research was confirmed (in 2010) and its completion (in 2016). By far the biggest of these was the

Health and Social Care Act 2012,70 which was described as the ‘biggest single reorganisation’71 and the

‘longest and most complex piece of legislation’ in the history of the NHS.72

Among its many components was the abolition of primary care trusts (PCTs) and strategic health authorities,

which had been responsible for commissioning services. PCTs were replaced by clinical commissioning

groups (CCGs), which were intended to control around 60% of the NHS budget, be led by GPs supported

by other clinicians and managers and were tasked with meeting the needs of their populations.

This reorganisation resulted in huge workloads for those involved as they struggled to come to terms

with new priorities and responsibilities, evolving structures and changes in personnel. This was often

accompanied by uncertainty about roles and responsibilities, loss of existing staff with relevant expertise

and loss of organisational memory.73–75

This massive reorganisation occurred at the same time as the NHS entered a period of significant financial

austerity. After a period of year-on-year growth in budget, the NHS was charged with making financial

savings of £20B over 5 years from 2011–15 while maintaining (or improving) the quality of the service.76

This required efficiency savings of around 4% per year, compared with maximum previous efficiency

savings of around 2% per year. It was recognised that meeting this ‘unprecedented challenge’ would

require new ways of working, with an emphasis on reducing hospital admissions for people with LTCs,

as well as there being a pay freeze for NHS staff.76

Not entirely coincidentally, English general practice was, at the same time, entering a period of ‘crisis’,77

with a rapidly rising workload because of increased numbers and complexity of consultations but no

concomitant rise in HCP numbers and static or falling incomes.78,79 As a result, general practices were

under enormous pressure. Many were unable to fill vacant clinical posts (both doctors and nurses were

hard to recruit), leading to excessive workloads for remaining clinicians.80 This was reflected in long

waiting times for appointments and many GPs reporting low morale, burn out and resistance to change.80

Although some practices showed considerable resilience, others went into a spiral of decline.77

This turbulent background had a considerable impact on our research, particularly when it came to

implementing the self-management programme into routine care (see Chapter 9).

Closure of the Medical Research Council’s General Practice Research Framework
Our original application included an individually randomised controlled trial of the intervention to be

run in primary care. At the time the proposal was submitted, we had a close collaboration with the MRC’s

General Practice Research Framework (GPRF) and had designed the trial with the resources and expertise

of the GPRF in mind. GPRF practices had trained research nurses available to participate in studies and,

therefore, we designed a study that was predicated on unblinded practice nurses undertaking clinical tasks

RATIONALE AND BACKGROUND
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and delivery of the intervention and blinded research nurses undertaking research tasks, including data

collection.

However, in 2012, the GPRF was subsumed into the wider National Institute for Health Research (NIHR)’s

Primary Care Research Network (PCRN). The PCRN operated a different model of supporting primary care

research, with resources focused on promoting recruitment. Most PCRN hubs did not have the resources

available to support data collection. This had quite an impact on the feasibility of the trial and, although

in the end we were able to recruit sufficient practices and exceed our planned sample size, there were a

number of challenges en route that required us to show agility and adaptability (see Chapter 7).

Changes to the Quality and Outcomes Framework
In 2013, the Quality and Outcomes Framework (QOF) was changed to include an incentive for GPs to

refer people newly diagnosed with diabetes mellitus to structured education within 9 months of diagnosis.

This had an immediate impact on referral rates, which rose from 15% in 2012 to 75% in 2014. Our

programme was not designed as ‘structured education’ for newly diagnosed people, but rather as ongoing

self-management support for people throughout their illness journey. This mismatch between policy and

our intervention affected our research and required us to adapt some of our original ideas. In particular,

it led us to develop an additional structured component to our intervention, aimed at newly diagnosed

people (see Chapter 3).
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Chapter 3 Aims, objectives and additional
work undertaken

Chapter summary

This chapter describes the aims and objectives of the programme grant and outlines the methods used to

address each objective. We were fortunate to be able to undertake a number of studies that were in

addition to those originally planned, and these are also outlined in this chapter.

Aims and objectives

The overall aim of this programme grant was to develop, evaluate and implement a web-based

self-management programme for people with T2DM (at any stage of their illness journey), with the goal

of improving access to, and uptake of, self-management support and, hence, improve health outcomes

in a cost-effective manner. Particular attention was paid to working with users (patients and HCPs) to

identify and meet user ‘wants and needs’, overcoming the digital divide and ensuring ‘implementability’.

Specific objectives were grouped under the headings Development, Evaluation and Implementation.

Development

1. Determine patients’ perspectives of the essential and desirable features of the intervention (wants

and needs).

2. Determine HCPs’ perspectives of the essential and desirable features of the intervention that would

encourage uptake and use in the NHS.

3. Determine the overall content and function of the intervention.

4. Determine the optimal facilitation required to encourage use of the intervention.

5. Determine feasibility, acceptability and short-term effects of facilitated access to the intervention in a

naive population.

Evaluation

1. Determine the effect of the intervention on clinical outcomes and health-related quality of life (HRQoL)

in people with T2DM.

2. Determine the incremental cost-effectiveness of the intervention compared with usual care from the

perspectives of health and personal social services and wider public sector resources.

Implementation

1. Implement the intervention in two PCTs (later redesignated as CCGs).

2. Determine the uptake, use and effects of the intervention in an unselected population in routine care.

3. Determine factors that inhibit or facilitate integration into existing services and use of the intervention.

4. Determine the resources needed for effective implementation.
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Methods

The programme grant application described five WPs that together addressed all 11 objectives. Table 1

shows how each WP related to the objectives.

TABLE 1 Relationship between objectives, methods and outputs for the five WPs

WP Objectives Design Output

A 1. Determine patient wants and
needs

Qualitative study, using focus groups
and individual interviews with a
diverse range of people with T2DM

Understanding of patients’ wants
and needs from such an
intervention, illustrated with
examples of good and bad practice

4. Determine optimal facilitation to
encourage use of intervention

Information on why, when and how
people thought they would use such
an intervention, and what would
encourage them to use it

B 2. Determine HCPs’ perspectives of
essential and desirable features

Qualitative study, using focus groups
and individual interviews with HCPs
who are caring for people with
T2DM in primary and secondary care

Understanding of content that HCPs
want to see, benefits and problems
that they foresee and how they
envisaged using it in routine practice

4. Determine optimal facilitation to
encourage use of intervention

Information on what degree of
facilitation or support that GPs
thought would be feasible to offer
routinely in primary care

C 3. Determine the content and
function of intervention

Participatory design, working with
the research team, people with
T2DM, HCPs, software engineers
and web designers to determine and
create content, navigation and
functionality including usability
testing and piloting. All decisions
were underpinned by theory and
evidence

An acceptable, comprehensive and
comprehensible self-management
programme called the HeLP-Diabetes
programme5. Determine the feasibility,

acceptability and effects of
intervention

D 6. Determine the effect of the
intervention on patients

Individually randomised controlled
trial in primary care

Data on the impact of the HeLP-
Diabetes programme on diabetes
control (as measured using HbA1c

levels), diabetes mellitus-related
distress (as measured using the PAID
scale), QALYs and service use

7. Determine cost-effectiveness

E 8. Implement the HeLP-Diabetes
programme in two PCTsa

Mixed-methods implementation
study

Data on adoption, uptake and use of
the HeLP-Diabetes programme by
CCGs,a practices and patients

9. Determine uptake Data on the impact that the HeLP-
Diabetes programme has on people
with T2DM outside the trial setting

10. Determine inhibiting or
facilitating factors

Data on the costs and resources
required for different models of
implementation and associated
advantages and disadvantages11. Determine the resources

needed for effective
implementation

HbA1c, glycated haemoglobin; PAID, Problem Areas in Diabetes; QALY, quality-adjusted life-year.
a PCTs were replaced by CCGs in the Health and Social Care Act 2012.70
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The first 2 years of the grant (March 2011–February 2013) were dedicated to developing the self-management

programme. This work was divided into three WPs: WP A focused on ascertaining patients’ wants and needs

for the programme, WP B on identifying HCPs’ wants and needs and WP C on the design and development

of the self-management programme itself, which was called the HeLP-Diabetes programme.

The last 3 years of the grant focused on evaluation and implementation, with two WPs running in parallel:

WP D was an individually randomised controlled trial in primary care and WP E was an implementation

study in two CCGs. Both of these studies started on time in March 2013. WP E was completed on time,

but delays in recruitment for the trial (WP D) led to a request for a 6-month no-cost extension. With this

extension, we were able to recruit the required sample size, complete the 12-month follow-up, and

analyse and disseminate the results.

Additional studies undertaken

Some of the (many) advantages of having a programme grant were the financial stability and duration of

funding. This allowed for long-term planning and enabled the core University College London (UCL) team

to attract a number of additional students and fellows who worked alongside them, contributing to the

main body of work and undertaking additional projects. These additional studies are outlined in the

following text and included:

1. the development and formative evaluation of a cardiovascular risk calculator for people with T2DM

2. an evaluation of the impact that the HeLP-Diabetes programme had on the psychological well-being of

patients with T2DM: a mixed-methods cohort study

3. a systematic review of technological prompts to improve engagement with digital health interventions

4. two RCTs81 of the use of e-mail and text messages to improve engagement with the HeLP-Diabetes

programme

5. a systematic review82 of the implementation of eHealth interventions: an update of a review of reviews

6. the development and formative evaluation of a structured education programme for newly diagnosed

patients with T2DM: the HeLP-Diabetes programme – Starting Out

7. the development of a digital T2DM prevention programme: HeLP Stop Diabetes.

In addition, the overall programme of work generated three Doctors of Philosophy (PhDs) and one Doctor

in Clinical Psychology. One PhD was undertaken by co-investigator Dr Kingshuk Pal, an academic GP. His

PhD focused on the development of the HeLP-Diabetes programme; his thesis was submitted in 2016

and he passed his viva with minor corrections. The second was undertaken by Jamie Ross. Her thesis was

based on the implementation study in WP E and she successfully submitted and passed her viva with minor

corrections in 2016. The third was undertaken by Ghadah Alkhaldi, whose PhD studentship was funded by

the Saudi Arabian Cultural Bureau. Her thesis focused on the promotion of user engagement with digital

health interventions, using the HeLP-Diabetes programme as an example. Her thesis was also submitted in

2016 and she too passed her viva with minor corrections. The doctorate in clinical psychology was undertaken

by Megan Hoffman and her doctorate was awarded in 2014. The empirical part of the doctorate explored the

impact that the HeLP-Diabetes programme had on the emotional well-being in people with T2DM.

The development and formative evaluation of a cardiovascular risk calculator for people
with type 2 diabetes mellitus83

Dates: 2012–13.

Lead: Dr Tom Nolan (GP academic registrar).

Collaborators (additional to programme grant co-investigators and UCL team): Professor David Spiegelhalter

(Winton Professor of Public Understanding of Risk, Statistical Laboratory, Centre for Mathematical Sciences,
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University of Cambridge) and Mike Pearson (Statistical Laboratory, Centre for Mathematical Sciences,

University of Cambridge).

Additional funding: none.

Background
As part of our overall goal of enabling people with T2DM to understand the risks of diabetes mellitus and

the benefits of self-management and medication, we thought it helpful to develop a risk calculator for

people with T2DM and explore its effects on their understanding of their personal risk and the impact that

this had on their motivation to manage their diabetes mellitus.

The calculator would provide users with an easily understandable presentation of their personal risk,

along with estimates of how this risk could be reduced, for example by stopping smoking, losing weight,

becoming more active or taking medication. The underlying intention was to motivate users with the

thought that it might also help them to prioritise one particular behaviour (e.g. taking prescribed

medication or becoming more active).

As Winton Professor of Public Understanding of Risk, David Spiegelhalter had tremendous expertise in

presenting risk in a comprehensible format, as well as an interest in exploring the impact that such risk

presentation has. Together with Mike Pearson, he had recently developed a cardiovascular risk calculator

for people without diabetes mellitus, and was interested in collaborating with us to develop a similar

calculator for people with T2DM.

Method
There were three components to this study:

1. Developing the risk estimates, based on the UK Prospective Diabetes Study data. Michael Sweeting, the

grant statistician, undertook this, by adapting methods developed by David Spiegelhalter. We worked

with T2DM patients to identify which potential risk factors were of most interest to users.

2. Transferring the algorithms and risk estimates into an online risk calculator, which captured data

entered by users and used this to provide personalised estimates of risk. The authors followed best

practice, according to the literature, in how these risk estimates were presented and worked with users

to optimise navigation and usability.

3. Undertaking qualitative evaluation with users to explore understanding and impact of the risk information.

Outcome
Despite following accepted best practice and making every effort to ensure that the information presented

was readily comprehensible, our evaluation showed that users struggled to understand their personal risk.

Moreover, even when personal risk was understood, user reactions were complex and, overall, were

unlikely to lead to desired changes in behaviour. In the light of this, the risk calculator was not included in

the final HeLP-Diabetes programme intervention.

An evaluation of the impact that the Healthy Living for People with type 2 Diabetes
programme had on the psychological well-being of patients with type 2 diabetes
mellitus: a mixed-methods cohort study84

Dates: 2012–14.

Lead: Megan Hoffman (Doctor of Clinical Psychology student). The doctorate was awarded in 2014.

Collaborator (additional to programme grant co-investigators and UCL team): Professor Chris Barker

(Professor of Clinical Psychology, Department of Clinical, Educational and Health Psychology, UCL).

Additional funding: none.

AIMS, OBJECTIVES AND ADDITIONAL WORK UNDERTAKEN
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Background
Megan Hoffman was a student on the doctoral clinical psychology course at UCL. She was interested in

the psychological well-being of people with T2DM and exploring whether or not the HeLP-Diabetes

programme could improve well-being.

Method
Megan Hoffman undertook a single-arm mixed-methods study in primary care, recruiting patients with

T2DM and facilitating their use of the HeLP-Diabetes programme. She collected quantitative and qualitative

data at baseline and after 6 weeks. Quantitative data comprised self-completed validated outcome measures

for diabetes mellitus-related distress [as measured using Problem Areas in Diabetes (PAID) scores], depression

and anxiety scores [as measured using the Hospital Anxiety and Depression Scale (HADS)] and scores on the

Diabetes Management Self-Efficacy Scale (DMSES). Qualitative data comprised semistructured interviews: at

baseline participants were asked about their current problems with diabetes mellitus and what help they

would like, and at follow-up whether or not the intervention had made any difference and which parts they

had found particularly helpful or unhelpful.

Outcomes
The planned sample size (n = 19) was recruited. Participants showed a statistically significant reduction

in diabetes mellitus-related distress [baseline: mean PAID score of 26.32 points, standard deviation (SD)

20.88 points; 6 weeks: mean PAID score of 20.94 points, SD 16.53 points; p = 0.04]. Qualitative data

showed that, overall, participants found the intervention helpful. Negative impacts reported related to

feeling guilty about non-use.

A systematic review of technological prompts to improve engagement with digital
health interventions85,86

Dates: 2013–15.

Lead: Ghadah Alkhaldi (PhD student). PhD awarded in 2016.

Collaborator (additional to programme grant co-investigators and UCL team): Dr Fiona Hamilton

(NIHR Lecturer in Primary Care, Research Department of Primary Care and Population Health, UCL).

Additional funding: PhD studentship funded by the Saudi Arabian Cultural Bureau.

Background
A well-recognised problem with digital interventions is the lack of engagement. Although this can be

overcome by human facilitation, this increases costs and may undermine the economic arguments for

digital interventions. Hence, there is an interest in exploring the extent to which automated prompts can

improve engagement. Ghadah Alkhaldi joined the UCL team as a PhD student and focused her PhD on the

use of automated or technological prompts to increase engagement with the HeLP-Diabetes programme.

As part of this, she undertook a systematic review to determine what impact such prompts could have

with engagement.

Method
Ghadah Alkhaldi used standard (Cochrane) systematic review methods, with systematic searching,

double-screening of abstracts and full papers and independent checking of data extraction.

Outcomes
Technological prompts, such as e-mail and text messages, can have a small positive impact on engagement,

but there were insufficient data to determine optimal content, frequency or mode of delivery of such prompts.
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Two randomised controlled trials of the use of e-mail and short message services
to improve engagement with the Healthy Living for People with type 2
Diabetes programme81

Dates: 2014–16.

Lead: Ghadah Alkhaldi (PhD student). PhD awarded in 2016.

Collaborator (additional to programme grant co-investigators and UCL team): Dr Fiona Hamilton

(NIHR Lecturer in Primary Care, Research Department of Primary Care and Population Health, UCL).

Additional funding: PhD studentship funded by the Saudi Arabian Cultural Bureau.

Background
Following her systematic review, Ghadah Alkhaldi explored how best to use e-mail and/or text messages to

improve engagement with the HeLP-Diabetes programme.

Methods
Ghadah Alkhaldi employed mixed methods, initially developing e-mail prompts and newsletters in

collaboration with our user panel and then using quantitative data to identify which prompts or

newsletters were associated with increased numbers of visits to the HeLP-Diabetes programme website.

Subsequent ‘think-aloud’ interviews explored which features or prompts were particularly attractive or

compelling. Finally, two randomised controlled trials (RCTs) were undertaken to test the hypotheses

generated by the qualitative interviews.

Outcomes
Prompts and newsletters had a small positive impact on engagement, but it was not possible to identify

the characteristics of effective prompts compared with ineffective ones.

A systematic review of the implementation of eHealth interventions: update of a
review of reviews82

Dates: 2014–16.

Lead: Jamie Ross [research associate (RA) and PhD student], supervised by Professor Elizabeth Murray and

Dr Fiona Stevenson. PhD awarded in 2016.

Collaborator (additional to programme grant co-investigators and UCL team): Rosa Lau (PhD student).

Additional funding: none.

Background
A systematic review of reviews of factors influencing implementation of eHealth interventions had been

completed in 2009. A very large number of studies had since been published, including a large number of

additional systematic reviews; however, most focused on specific eHealth topics or types of intervention.

Therefore, the authors undertook an update of the original review of reviews.

Methods
Jamie Ross conducted a systematic review of reviews.

Outcomes
The field had moved on very considerably in the intervening years, in terms of both the quality of available

reviews and the insights generated. The available data fitted well with the recently developed Consolidated

Framework for Implementation Research (CFIR).
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The development and formative evaluation of a structured education programme for
newly diagnosed patients with type 2 diabetes: The Healthy Living for People with
type 2 Diabetes programme – Starting Out (papers not yet published)
Dates: 2014–16.

Lead: Shoba Poduval (academic GP fellow).

Collaborators (additional to programme grant co-investigators and UCL team): Helen Gibson and

Rebecca Owen (diabetes specialist nurses).

Additional funding: the National School of Primary Care Research funding round 9.

Background
During the implementation study (WP E), it became clear that, although both people with T2DM and HCPs

appreciated the support across the whole of the illness journey provided by the HeLP-Diabetes programme,

a slimmer, more structured intervention was needed for newly diagnosed people. GP incentives from the

QOF were limited to referral to structured education, and referral to programmes that were accredited

by the Quality Institute for Self-Management Education and Training (QISMET) was preferred. QISMET

accreditation was available only to programmes with a structured curriculum and clear learning goals. In

the light of this, we decided to develop a structured education programme based on the HeLP-Diabetes

programme but amended for use by newly diagnosed people and augmented by e-mail and telephone

support to improve uptake and completion rates.

Methods
We worked with patients and diabetes nurse educators to develop a structured education programme

based on the HeLP-Diabetes programme. The structured education programme’s curriculum addressed

the three core tasks identified by Corbin and Strauss54 (medical, emotional and role management) while

also meeting NICE and QISMET’s guidance for the content of diabetes mellitus-structured education

programmes. This was iteratively user-tested and piloted, with revisions made after each cycle of testing.

Outcomes
HeLP-Diabetes: Starting Out is a structured education programme comprising four mandatory sessions,

with an optional fifth and final one. Each session contains three or four modules, with each module taking

10–15 minutes to work through. Users are encouraged to proceed through one session per week, working

through as many modules as they choose at each sitting. E-mail and telephone support is provided by

specialist diabetes nurse educators to promote engagement. The authors are currently seeking further

funding to undertake a feasibility study and then a Phase III RCT.

The development of a digital diabetes prevention programme: HeLP Stop Diabetes
(papers not yet published)
Dates: 2016–18.

Lead: Marie-Laure Morelli (academic GP trainee).

Collaborator (additional to programme grant co-investigators): Paulina Bondaronek (PhD student).

Additional funding: the National School of Primary Care Research funding round 11.

Background
With the rapid increase in prevalence of diabetes mellitus, prevention became a national priority.

Initial commissioning of T2DM prevention programmes has focused on face-to-face or group-based

programmes; however, these are expensive and it is unclear what the uptake will be. A digital T2DM

prevention programme could offer a cost-effective alternative to group-based programmes and may
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improve uptake. In the light of this potential, we are undertaking preliminary work to explore the

acceptability, feasibility and desirable content of a digital intervention to prevent diabetes mellitus in

high-risk individuals.

Methods
We will conduct qualitative interviews and focus groups to determine user requirements for a digital T2DM

prevention programme.

Outcomes
This work has been seriously delayed as a result of the reorganisation of the Health Research Authority,

such that it took 10 months to obtain ethics and research governance approvals. Marie-Laure Morelli was

then on maternity leave until September 2017; the work restarted on her return and is still underway.
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Chapter 4 What do people with type 2 diabetes
mellitus want and need from a web-based
self-management programme?

Chapter summary

Chapter 4 reports on a qualitative study that aimed to determine patient perspectives of the essential and

desirable features of a web-based self-management programme for people with T2DM, including features

that would encourage use, such as access to their EMR and facilitation by HCPs.

We undertook focus groups with a maximum variety sample of people with T2DM. Participants in focus

groups were shown three existing diabetes mellitus self-management websites, selected to illustrate a

range of features, and then asked to consider what they liked or disliked about each programme, as well

as what would be included in an ideal programme. A thematic analysis of these data was used to clarify

the necessary and desirable content, functionality and approach of our proposed intervention. We

subsequently undertook a more deliberative approach, exploring underlying experiences and the meaning

ascribed to them by participants.

The four focus groups had a total of 20 participants. A strong shared sense of the overwhelming burden

that the diagnosis of diabetes mellitus placed on participants underpinned all of the data generated; it had

had severe negative impacts on their emotional well-being, work, social life and physical health. Although

participants’ experience of health-care services varied, there was agreement that even the best services

were unable to meet all users’ needs and that a web-based self-management support programme could,

therefore, be extremely useful in meeting these unmet needs.

Participants had clear views about the features that they would want or need from such a programme,

as well as the features that would help generate trust and encourage engagement. They also clearly

identified features that would be off-putting and lead to disengagement. These views informed the

development of the HeLP-Diabetes programme.

Background

The rationale for focusing on T2DM and for considering a web-based self-management programme has

been described in Chapter 2. In this chapter, we describe the rationale for the study objectives and the

selected methodology.

Rationale for study objectives
Establishing user requirements for any proposed intervention is a necessary first step.87 We conceptualised

these requirements as ‘wants and needs’, for which ‘wants’ are features that users actively desire and

would make them want to use the intervention and ‘needs’ are features that evidence suggested would

improve health outcomes.

We postulated that combining wants with needs should combine the attractiveness and appeal of

many commercial digital interventions (including games) with the clinical effectiveness of face-to-face

interventions. As an example, there was evidence from the literature that forums, where users could

interact online, were associated with increased use of an intervention, as people wanted the opportunity

to interact with others in similar situations (a ‘want’).88 However, nothing suggested that this improved
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health outcomes.89 In contrast, improving medication adherence is likely to improve health outcomes

(a ‘need’), but including such a facility in an intervention is unlikely to promote engagement with, and

use of, the intervention. Our goal was to understand both wants and needs with a view to creating an

intervention that met both and, hence, was both useful and used.

We were also aware that patients and HCPs used different criteria for assessing web-based self-management

interventions90 and that HCPs’ perceptions of patient requirements were often inaccurate.91 For example,

there is evidence that HCPs overestimate patients’ concerns about complications and underestimate their

concerns about dietary restrictions.92 Hence, we were clear that we needed separate, parallel studies to

determine patients’ and HCPs’ perceptions of the essential and desirable features of such an intervention.

Previous research by Kerr et al.90 had established some generic patient requirements for self-management

interventions for LTCs. Kerr et al.90 convened 10 focus groups with 40 patients and carers who generated

detailed quality criteria relating to information content, presentation, interactive components and

trustworthiness. Participants in that study stated that information needed to be detailed, specific and

of practical use. They also advised that long-term use required increasing the depth of information as

self-management experience increased, as well as providing new and up-to-date information. Participants

wanted information about their condition and the treatments available, practicalities around day-to-day

living (holidays, travel and eating out), local services and resources, new research and areas of scientific

uncertainty and other people’s experiences and information for family members. They felt that it was

important for users to control how much information they accessed at any time and the topic of the

information. This was particularly important for ‘bad news’, which they did not want forced on them.

These criteria focused on the need for excellent website design, easy navigation giving intuitive and speedy

access to relevant content and an attractive appearance, using colours, graphics, videos, animations,

photographs and text broken up into small sections. The tone should be straightforward but not patronising;

medical terms and jargon should be explained but not avoided. The criteria for interactive components were

that they should be optional, use online assessments to provide tailored advice and monitoring and include

an ‘Ask the Expert’ facility and online forum. Finally, trustworthiness was vital and could be established and

maintained by information being accurate and regularly updated, the intervention having no commercial

links or advertisements and the website being authored or sponsored by a known and trusted organisation,

such as the NHS or a local hospital or well-known university or charity.90

However, technology and website use had changed considerably since the above research was published.

Website use had become much more interactive and peer to peer (the so-called Web 2.0).93 Moreover,

although this research had included people with T2DM, it had not specifically focused on diabetes mellitus;

rather, it had looked to draw out criteria that were transferable across a range of LTCs. There were no

studies in the literature that we could identify that specifically explored the wants and needs of people

with T2DM for web-based self-management programmes.

As described in Chapter 2, well-recognised limitations of web-based interventions are non-use and high

rates of attrition.41 In our original grant application, we postulated that engagement with the intervention

was likely to be enhanced by HCPs recommending and endorsing both initial and ongoing use. Evidence

from internet cognitive–behavioural therapy (ICBT) suggested that facilitated or supported use of ICBT was

more effective than unsupported use.94 However, we also recognised that it is hard to change professional

behaviour,95 and that HCP time is a scarce (and expensive) resource. Therefore, we wanted to explore with

people the type of facilitation they would find useful and what they thought was realistic.

We were also specifically interested in the possibility of linking the self-management programme with

patients’ EMRs. While the work for WP A was being done, there was considerable discussion about the

relative advantages and disadvantages of such access. Some pilot studies had suggested that it was

feasible, did not lead to excess workload or patient anxiety but did lead to correction of inaccurate data in

the record, better-informed patients and more productive consultations.96–98 However, mainstream opinion,
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as represented by, for example, the British Medical Association, was unconvinced, citing concerns about

privacy, confidentiality, causing unnecessary anxiety among patients and about it resulting in additional

workload for doctors.99 We wanted to explore with patients what they thought about having access to

their EMR and, in particular, what information they wanted to see and why. We planned to see whether

or not it was possible to find a solution that addressed patients’ wants and needs while respecting

clinicians’ concerns.

As an example of the changing context during our research programme, shortly after this study was

completed, the Department of Health and Social Care issued new policy, mandating that all patients

should have access to their EMR.100

Rationale for study methods
Two key methodological decisions were to use focus groups for data collection, and, as part of the focus

groups, to show participants three existing examples of self-management websites for people with T2DM.

These decisions were based on our previous experience with this methodology,90 which had proven

feasible and yielded rich data. This work was in turn based on a study by Coulter et al.,101 which

determined quality criteria for traditional paper-based information materials for users.

The use of qualitative methodology allowed participants to explore issues of importance to them, in their

own words, generating their own questions and focusing on their own priorities; this was particularly

important when exploring self-management and interventions to empower patients. We opted for focus

groups, rather than individual interviews, as we wanted participants to explore their underlying reasons

for differing perspectives. Group discussions can yield rich data when participants explore and clarify their

views through interactions with each other.102 Group dynamics also involve many different forms of

day-to-day communication, such as jokes, anecdotes, teasing and arguing. These natural interactions may

allow a more nuanced appreciation of what people know or experience and can reveal ‘shared truths’.103

A disadvantage of focus groups is that some participants may find it difficult to discuss sensitive or

potentially embarrassing topics, such as sexual dysfunction, which can be a common complication of

diabetes mellitus. Therefore, we planned to use focus groups as our primary method of data collection,

while reserving the option of individual interviews if it appeared that some topics were not being

adequately addressed.

The decision to show participants three websites at the start of each focus group was based on the

observation that it is much easier to critique existing interventions than to think in the abstract about

what one might want. Moreover, the experience of using such interventions allowed users to think

about features they looked for, even if they were not present. Our experience from our earlier work had

confirmed that participants could review three websites in the time available that, with careful selection, it

was possible to ensure that most of the features of interest were included in the websites presented and

that there was sufficient difference between the websites to enable participants to compare and contrast

them in a fashion that generated useful data.90

Aims and objectives

The overall aim of the study was to determine patients’ perspectives of the essential and desirable features

of a digital self-management intervention for adults with T2DM (i.e. T2DM-specific wants and needs

regarding information content, presentation, interactive components and trustworthiness). Additional

objectives were to determine the optimal facilitation required to encourage use of the intervention and to

explore patient views about integrating the self-management programme with EMRs.
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Data from this study contributed to the following objectives of the programme grant:

1. determine patients’ perspectives of the essential and desirable features of the intervention

(wants and needs)

2. determine the overall content and function of the intervention

3. determine the optimal facilitation required to encourage use of the intervention

4. determine feasibility and acceptability of facilitated access to the intervention.

Methods

Design
The design was a qualitative study using focus groups for data collection.

Ethics
Ethics approval was provided by the North West London Local Research Ethics Committee on behalf of the

National Research Ethics Service (reference number 10/H0722/86).

Setting and participants
As our goal was to develop an intervention that appealed to a wide spectrum of the total population of

adults with T2DM, we aimed to recruit a diverse sample that reflected the target population, namely adults

with T2DM who could understand spoken or written English. An additional inclusion criterion was the

ability to speak English in order for the individual to be able to participate in the focus group. Factors that

the literature suggested were likely to influence wants and needs included demographic factors (e.g. age,

gender, ethnicity, first language), clinical factors (e.g. duration of diabetes mellitus since diagnosis, current

treatment, presence or absence of diabetes mellitus-related complications and previous experience of

self-management programmes) and factors related to health and computer literacy (such as educational

attainment, previous experience with computers and access to the internet).46,104–106 Hence, our goal was to

recruit a sample that varied across these characteristics.

To achieve this, we adopted a broad recruitment strategy. We placed online advertisements on the

Diabetes UK website, a local council website, a black and minority ethnic forum and other diabetes

mellitus forums. In addition, we advertised in Balance magazine, which is published bimonthly by Diabetes

UK and distributed freely to all Diabetes UK members. We distributed flyers, leaflets and posters through

community support groups for people with T2DM, general practices and community diabetes clinics. Most

responses were from local support groups and readers of Balance.

Participants who responded to the advertisements were sent an information sheet and consent form and

invited to complete a questionnaire to collect the demographic, clinical and literacy factors as described.

This information was used to recruit a maximum variation sample. Recruitment and data collection

continued until we reached theoretical saturation, that is, until no new data emerged in subsequent focus

groups. The research team met after each focus group to discuss the results and consider whether or not

there were areas or topics that needed further probing in subsequent groups.

Data collection
Focus groups were run in a community centre with online computer cluster rooms in London, UK. Focus

groups lasted 3 hours and were led by at least two facilitators. Each focus group started with round table

introductions of the facilitators and participants, as well as a description of the task and the structure of

the session. Participants were then asked to move to the personal computers, with each participant having

their own computer to use. We asked participants to visit three self-management websites for T2DM.

These had been selected by the research team to demonstrate the range of interventions and component

parts available. They varied in terms of content, complexity, tone, navigation and presence of interactive

features, such as forums, ‘Ask the Expert’ sections or self-monitoring tools.
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Participants were asked to spend 20–30 minutes on each site and were given a structured note pad to jot

down thoughts as they occurred. Facilitators were on hand to help participants access the three selected

sites and to address any problems that arose (e.g. people with little computer experience could find some

sites difficult to navigate).

Once participants had explored all three interventions, the group reconvened for some rest and

refreshment before starting the group discussion. This discussion was guided by one of the facilitators,

with the other observing and noting group dynamics, thinking about the emerging data, occasionally

checking or following up on specific themes or ideas that seemed to be emerging and making notes on

key points. The lead facilitator followed a topic guide to steer the conversation.

This topic guide reflected the objectives of the study and was informed by our previous work and our

theoretical approaches, particularly NPT56 and the Corbin and Strauss model54 of LTC self-management.

The topic guide was piloted in an individual interview with one of our PPI representatives and no changes

were required. It started by asking participants about their overall impressions of the utility of the three

sites and whether or not a self-management website could be useful for people with T2DM. Subsequent

areas for discussion included specific likes or dislikes about the three programmes, with the reasons for

these reactions, and this led into a discussion on the ‘ideal’ content and form for a new programme.

At this point, participants were encouraged to indulge in ‘blue-sky thinking’ and come up with ideas for

features they really wanted, even if they had never seen anything similar. Participants were also asked why

and when they might use such a programme, what would encourage them to use it, whether or not they

would like to share health-related data with their HCPs and whether or not they would like an HCP to

facilitate use and, if so, how.

The focus groups were audio-taped and the tapes transcribed verbatim by a professional transcription

company. The transcripts were checked and corrected by the group facilitators, and the notes taken by the

second facilitator were included in the data set.

Data analysis
Data analysis was done through iterative cycles. The first cycle of analysis was a rapid review to determine

the most important content and design features and the direction of the intervention development. This

was done with a multidisciplinary team comprising an experienced medical sociologist, health psychologists

and GPs. This team represented a broad range of perspectives, so the coding and analysis was sensitive to

the clinical, sociological and psychological context of the data. Transcripts were independently read by

each researcher and themes were extracted. This analysis also formed the basis for decisions about data

saturation: focus groups continued until no new data emerged regarding design or content.

The second analysis was a more in-depth exploration of people’s experiences of living with T2DM. This

work complemented the first cycle of analysis, as it focused on understanding the needs of patients, many

of which were not currently well served by existing health or online services. The second cycle of analysis

was undertaken by the same multidisciplinary team. Once again, transcripts were independently read by

each researcher and important themes were identified. The thematic framework was expanded to describe

phenomena beyond a simple description of desirable features and to include the full range of experiences

shared by participants to provide a deeper understanding of the needs and wants that were often only

implicit in the data. This led to the generation of more interpretive codes that looked at more macro-level

phenomena, for example meanings and relationships.107

The generation of codes was done inductively based on the data. The underlying sociological theory was

based on Corbin and Strauss’ work54 on managing chronic illness at home, as discussed in Chapter 2.

The main constructs of the model were used to sensitise and encourage a holistic perspective that explored

(1) the impact that T2DM had on people’s day-to-day activities, relationships and emotions (life work);

(2) the burden of having to take medicines or make lifestyle changes for the medical management of the
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condition (illness work); and (3) the disruption or changes to the roles that people played within their

families and at work (biographical work). This model was not used to define a priori codes or categories

but used as a sensitising tool to guide an inductive thematic analysis and to generate codes based on the

data. These were used to define the needs of users, and the themes that emerged could all be explained

by the types of work described by Corbin and Strauss.

Illustrative extracts of the data are presented in Results, with identification by focus group number and

participant number with their age, gender, ethnicity, duration of diabetes mellitus since diagnosis and level

of computer experience.

ATLAS.Ti (Scientific Software Development GmbH, Berlin, Germany) was used to manage the transcripts,

coding and facilitate the final data analysis.

Results

Participant characteristics
Four focus groups were held with a total of 20 participants. Just over half of the participants were male,

with a mean age of 56.8 years (range 36–77 years). Almost half of the participants were retired and over

half had degree-level qualifications. Seventy per cent of participants (14/20) were white British, but black,

Asian and other (Iranian) ethnicities were also represented. The range of time since diagnosis of diabetes

mellitus ranged from 3 months to 36 years. Treatment modalities included diet only, tablets, insulin and

other injectable medication. The overwhelming majority of participants had home internet access (19/20)

and most had used the internet to look up information about diabetes mellitus (17/20). Sixty per cent of

participants (12/20) had been on a diabetes mellitus self-management course (Table 2).

A strong shared sense of the overwhelming burden that the diagnosis of diabetes mellitus placed on

participants underpinned all the data generated during the focus groups. The diagnosis had severe

negative impacts on their emotional well-being, work, social life and physical health. Although participants’

experiences of health-care services varied, there was agreement that even the best services were unable to

TABLE 2 Participant characteristics (n = 20)

Characteristic Number of participants Percentage of the total

Gender

Male 12 60

Female 8 40

Employment status

Employed 5 25

Not working but looking for work 2 10

Retired 8 40

Retired (semi) 1 5

Not working and not looking for work 2 10

Other – full-time student 1 5

Other – volunteer 1 5

Education

School leaver 4 20

A level 5 25

Degree 11 55
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meet all users’ needs and that a self-management website could, therefore, be extremely useful in meeting

these unmet needs.

Participants had clear views about the features they would want or need from such a programme, as well as

features that would help generate trust and encourage engagement. They also clearly identified features that

would be off-putting and lead to disengagement.

The burden of diabetes mellitus
Although the topic guide did not directly address the question of what it was like to be diagnosed with

diabetes mellitus and the impact that this had on participants’ lives, it was clear that participants were

acutely aware of the severe and constant burden that they experienced as a result of the diagnosis. This

burden was described most commonly in terms of the emotional impact, but participants also consistently

referred to the difficulties their diabetes mellitus caused with their social life, relationships and work. As

such, the data resonated strongly with Corbin and Strauss’ model54 of the work of living with a LTC,

described in Chapter 2 (Table 3).

TABLE 2 Participant characteristics (n= 20) (continued )

Characteristic Number of participants Percentage of the total

Ethnicity

White British 14 70

Black (African, Caribbean and other) 4 20

Asian (Indian) 1 5

Other (Iranian) 1 5

Duration of diabetes mellitus since diagnosis (years)

< 1 2 10

1–5 7 35

6–10 5 25

> 10 6 30

Diabetes management

Diet only 3 15

Diet and tablets 10 50

Diet and tablets and liraglutide injection 1 5

Insulin 6 30

Home internet access

Yes 19 95

No 1 5

Attended diabetes education

Yes 12 60

No 8 40

Used the internet to look up diabetes mellitus-related information

Yes 17 85

No 3 15

A level, Advanced level.
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TABLE 3 Main themes and subthemes about the work of living with T2DM described in the data set

Level

1 2 3

Life work and
emotional management

Negative emotions associated with
living with T2DM

Burn out

Denial

Indifference

Depression

Anger

Frustration

Self-blame

Guilt

Shame

Triggers for negative emotions Food

Seeking medical help

Lack of understanding from family members

Intrusive comments from family members

Strategies for keeping a positive
outlook

Maintaining optimism

Accept limits on control

Treat depression

Sources of support Caring family members

Peers

Illness work and
medical management

Barriers posed by the health-care
system

‘Tick-box’ consultations

Conflicting advice

Professionals not keeping up to date

Difficulty getting appointments with GP

Difficulty accessing DSME

Poor-quality information (too much, too little, too
complicated, not relevant)

Enablement by the health-care system Supportive doctors and nurses

Taking time to explain results

Timely access to DSME

Low priority of illness work Lack of time

Features patients want from access to
EMR

Access to blood results

Access to a medical summary

Transparency and ability to correct errors

Control data sharing

Biographical work and
role management

Self-image Bereaved – loss of health

Deserving punishment

Feeling like a criminal

Changes in working roles Lack of support for making adaptations to work roles

Impact that the changing needs of the patient role
has on working role
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The following series of exchanges illustrate the data:

Patient 5: [The diagnosis of diabetes mellitus] was like a bereavement . . . It was just before my

50th birthday.

Facilitator: A lot of people say that, because you are, in a sense; you’re grieving for the loss of your . . .?

Patient 5: Liberty. Freedom.

Facilitator: Is that what it is? Right.

Patient 10: Health.

Patient 5: Yes.

Patient 10: Well, it’s more to do with the mortality business, isn’t it? Without wanting to sound grim,

but . . .

Patient 5, male, aged 55 years, white British, 5 years since diabetes mellitus diagnosis and Patient 10,

male, aged 70 years, white British, 6 months since diabetes mellitus diagnosis (focus group 1)

Many participants described how the demands of an illness that required them to take medication and eat

regularly made it impossible for them to carry on with the work they had previously been doing:

I’m a project manager so I work all hours, different hours, and it was very difficult to manage my

diabetes because if I’m going to a meeting at 8 o’clock at night, or going to a meeting at 6 o’clock,

whatever, or . . . and breaking up . . . it was very difficult to manage it. Employers don’t really care

about you’re diabetic, to be honest with you. . . . [Y]ou do forget to eat when you’re busy and you’ve

got a meeting at 1 o’clock or 2 o’clock in the afternoon, or 12 o’clock in between your lunch break,

and you can’t eat in the meeting because you’ve got about 20 people sitting there, or whatever

the case may be. . . . I’ve just given up work about 4 weeks ago, so it’s just really hard to tell you

the truth.

Patient 11, female, aged 51 years, black Caribbean, 10 years since diabetes mellitus

diagnosis (focus group 2)

They took me off shifts, because I couldn’t remember if I’d taken my pills one week, you know? One

week, I’m working early and next week, I’m working lates, and then I’m working nights, and I used to

go, I can’t remember if I’ve taken them or not. My manager said, that’s no use, is it? We can’t have

you falling over, you know?

Patient 17, male, aged 54 years, white British, 8 years since diabetes mellitus diagnosis (focus group 3)

The impact that dietary changes had on participants’ social and family lives was also difficult to cope with.

Some participants found that it was too hard to keep to their planned diet when out with friends or family

and would simply try to manage the consequences, whereas others would try to adhere to the changes

they’d instituted but reported negative reactions from their families:

My wife was the only person that said anything that was reasonably sensible; she said, we’re going

to this person’s house to eat, they need to know you’re a diabetic, otherwise they’re going to give

you the same portions that you’ve always had, the same five pints of beer that you always have

over lunch.

Patient 16, male, aged 58 years, white British, 4 months since diabetes mellitus

diagnosis (focus group 4)
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Because we’re talking about food; I mean, I go to my family, and when I say I can’t eat that food, they

usually think that’s disrespecting them, so you’ve got all that as well to deal with.

Patient 11, female, aged 51 years, black Caribbean, 10 years since diabetes mellitus

diagnosis (focus group 2)

Not surprisingly, given the impact that diabetes mellitus was having on their lives, participants reported

strong negative emotions, which they found difficult to manage. Depression, anger, frustration and guilt

were commonly felt:

Low, angry, frustrated. Everything. Because, you know, sometimes you’re frustrated because the

doctor hasn’t told you what you want to hear. . . . Or you’re angry with the world, and you take it out

on your children, your partners, everybody. And then you’ve got the depression that takes you down,

because you’re just thinking one thing after another. So there is emotional change.

Patient 11, female, aged 51 years, black Caribbean, 10 years since diabetes mellitus

diagnosis (focus group 2)

Patient 18: Stress and depression.

Patient 15: Yes, depression.

Patient 18: And, things related to that, because I know that depression is related to that, which is

something, and when you are into that depression, you think very much negative about life and all

that, you know? You say that, my sugar levels are not going to get controlled anytime, whatever I do.

Patient 18, male, aged 36 years, Asian Indian, 8 years since diabetes mellitus diagnosis and patient 15,

male, aged 54 years, white British, 7 years since diabetes mellitus diagnosis (focus group 3)

Contributing to the difficulties experienced by participants was the perception that other people blamed

them for their illness and that the relationship between lifestyle and T2DM led to stigmatisation:

Usually people say, oh, you must have had a bad lifestyle, something or whatever, which may be true

sometimes, but it’s not the only reason . . .

Patient 19, female, aged 64 years, white British, 36 years since diabetes mellitus

diagnosis (focus group 3)

Problems with existing health services, leading to unmet need
Although some participants were very appreciative of the care they had received from the health service,

this was not a universal experience, with many participants reporting difficulties with access to HCPs, lack

of interest or expertise among staff and an increasing sense of a ‘tick-box’ culture, in which problems were

recorded but not addressed. Even participants who were positive about their care reported a feeling of

never having enough time in consultations:

I’ve been very fortunate with my practice in [location] because they’ve given me a huge amount of

support actually in terms of information gathering. But I understand that you’ve only got to be a

couple of miles down the road and you get nothing at all. And even if you ask the questions, the

doctors feel that you’re taking up their time, and in fact that’s true of all doctors, I appreciate that.

Patient 10, male, aged 70 years, white British, 6 months since diabetes mellitus

diagnosis (focus group 1)

I found out far more information from those people [a local support group] than through from my

local surgery. And it’s still the case now.

Patient 5, male, aged 55 years, white British, 5 years since diabetes mellitus

diagnosis (focus group 1)
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I’m asked that, once a year, that question, do you feel depressed? Yes. Next question. It’s not like,

what are you going to do about it? . . . And when I see the nurse, every 6 months, she just says,

are you exercising? And she ticks a little box if I say yes or no. And that’s it.

Patient 6, male, aged 55 years, black African, 10 years since diabetes mellitus

diagnosis (focus group 1)

How a web-based self-management programme could meet this need
Participants reacted positively to our endeavour to create a web-based self-management programme for

people with T2DM. They were clear that the programme should address all aspects of living with diabetes

mellitus, including diet, physical activity, taking medicines, working with HCPs, managing difficult emotions

and handling interactions at work, in social occasions and with friends and family.

They wanted information about diabetes mellitus, including how it is caused and how it affects the body;

available treatments, including goals of treatment, pros and cons of each treatment and potential side

effects; and access to a suite of resources. The participants wanted the programme to be a ‘one-stop

shop’ that they could turn to at times of need. There were clear tensions between wanting or needing

information and not wanting to be overwhelmed with ‘bad news’. It was vital that the information

was presented in a cheerful and upbeat fashion, with an emphasis on what can be done to prevent

complications, while acknowledging that diabetes mellitus can be hard to control and avoiding ‘victim

blaming’ when things do go wrong:

I suppose I’d want something that was a bit, kind of, an A-to-Z of one’s life.

Patient 20, female, aged 41 years, white British, 5 years since diabetes mellitus

diagnosis (pilot interview)

The mainstream medical opinion seems to be all doom and gloom . . . If you just put that diabetes is

such-and-such but can be controlled or managed or whatever word you want to use, through very

simple means, I think that’s a huge relief to people.

Patient 10, male, aged 70 years, white British, 6 months since diabetes mellitus

diagnosis (focus group 1)

I think you’ve always got to look at the positive side of your illness. But yes, you’re always going to

have a negative side, and sometimes you’ve got to have a funny side . . .

Patient 8, female, aged 46 years, white British, 16 years since diabetes mellitus

diagnosis (focus group 1)

Tables 4 and 5 summarise participants’ views on desirable and undesirable content and presentation.

Views about health-care practitioner facilitation
Participants wanted any self-management support programme to be integrated into their general medical

care, rather than as a stand-alone resource. They wanted to work with their health professionals to obtain

good health outcomes, although there was a sense that health professionals were not always interested in

their efforts:

Yes, I got told off last week for not taking mine [blood glucose diary] in, but part of the reason is,

well, you never look at it. What’s the point of me taking it in? . . . It’s like a little token. You know,

look, I have been recording, but he doesn’t go, so, what’s happening here?

Patient 15, male, aged 54 years, white British, 7 years since diabetes mellitus

diagnosis (focus group 3)
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Although, in principle, participants were strongly in favour of HCPs helping patients to register on

the programme, showing them how to use it and discussing their use of the programme in diabetes

mellitus-related consultations, they were sceptical whether or not this would be possible:

I think it would be a good thing but I can’t see many people doing it. . . . To even ring your GP surgery

normally to make an appointment can be very tiresome for a lot of people. You can’t get through.

Patient 8, female, 46 years, white British, 16 years since diabetes mellitus

diagnosis (focus group 1)

TABLE 4 Summary of the range of content desired by participants in this study

Area Specific topics mentioned

Medical information Medication

Side effects

Hypoglycaemia

News and research

Dietary advice Controlling blood glucose

Weight loss

Controlling cholesterol

Understanding food

Recipe ideas

Physical activity Benefits of exercise

Advice about weight loss

Easy-to-do physical activities

Resources for group activities

Alternative medicine Relaxation therapy and stress reduction

Complementary therapies

Peer support Advice from peers

Emotional support

How peers manage, including social norms for key clinical outcomes,
such as HbA1c level, blood pressure and weight

Role models

Little enthusiasm for social media

Pregnancya Safe conception; what to do if pregnant?

Practical advice Travel

Work

Driving

Insurance

Financial advice, for example benefits

Information about health services Services people should have access to

Local support groups

Telephone support lines

HbA1c, glycated haemoglobin.
a Our funding and our ethics approvals specifically excluded providing information about pregnancy and T2DM.
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Access to electronic medical record
In line with their emphasis on the need for self-management to be integrated with HCP management,

participants were keen to have access to their GP EMR. Perceived benefits included the ability to correct

information in their records and to share correct information with the multiple health-care providers that

they encountered, such as opticians, podiatrists, dentists and emergency doctors. Participants were keen to

have control over their information, and to decide what to share with whom:

It might be useful to correct things, if you find anything that’s been recorded incorrectly, that at the

moment, you’ve got no idea if . . . anything’s wrong or not.

Patient 16, male, aged 58 years, white British, 4 months since diabetes mellitus

diagnosis (focus group 4)

It’s not anything to do with diabetes, but the worst thing is, when you go along to A&E [accident and

emergency unit], and they say to you . . . ‘Oh, when were you diagnosed?’ You know, and you have

to start . . . the whole story from the beginning, and if they’ve got access as well, so, you know . . .

Patient 7, female, aged 65 years, white British, 3 years since diabetes mellitus

diagnosis (focus group 4)

TABLE 5 Design features desired by participants in this study

Design feature Specifications

Design and navigation Easy to use

Clear, concise and consistent

Minimal scrolling

Use videos

Pages can be printed in black and white

Interactive features, such as quizzes

Self-monitoring tools

Acts as central hub for all diabetes mellitus-related queries, with links to other resources

Language and tone Accessible

Medical terminology used when needed, but with definitions and explanations

Encouraging and supportive

Not shying away from difficult truths

Sense of humour

Trust Thorough proofreading

No advertising

Working links to/from good websites

Evidence of links with trusted institutions such as the NHS or well-known universities

Avoid irritants Poor design

Not relevant or localised

Out of date

Boring, static
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Discussion

In this focus group study, it was clear that living with T2DM placed a substantial burden on participants.

It negatively affected all aspects of their life, including emotional well-being, work, social life and physical

health. This characterisation of the burden of diabetes mellitus resonated well with Corbin and Strauss’

model54 of the work of living with a LTC. Our participants articulated that the ‘work’ of emotional and

role management was at least as pertinent to them as that of medical management. Participants felt that

health services were unable to address all their needs and, hence, welcomed self-management support,

as long as such support adequately reflected their needs. This study confirmed the benefits of our

proposed holistic approach to the intervention, as well as providing detailed guidance on how to achieve

its objectives.

Our findings fit well with previous literature, building on the previous study by Kerr et al.90 that generated

quality criteria for web-based self-management programmes across a range of LTCs. The burden that such

conditions in general,108,109 and T2DM in particular,110 bring has also been well described. Understanding this

burden is a prerequisite for developing programmes that genuinely support people with self-management,

rather than adding to the burden of treatment without addressing underlying needs.

The strengths of our approach included the use of focus groups and a relatively open topic guide, which

allowed participants to raise their own concerns and determine the direction and content of discussions.

An additional strength was the use of existing interventions to anchor discussions, which demonstrated

what had already been achieved and allowed users to consider how these could be improved, rather than

considering the creation of an intervention from scratch.

The main weakness was that our sample, although diverse in its ethnicity, duration of diabetes mellitus

since diagnosis and treatment and gender, was highly skewed towards people with an interest in

self-management. This was an inevitable result of our recruitment strategy, which advertised for people

interested in developing a web-based self-management programme; it is difficult to see how this could

have been avoided.

The findings confirmed our decision to use the Corbin and Strauss model54 of medical, emotional and role

management to determine overall content, and the guidance provided by participants was relatively easy

to put into practice during the development of the HeLP-Diabetes programme, particularly when supported

by our participatory design process.
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Chapter 5 What requirements do health-care
professionals have of a web-based self-management
programme for people with type 2 diabetes mellitus?

Chapter summary

This chapter reports on a qualitative study that aimed to determine HCPs’ perspectives of the essential and

desirable features of a web-based self-management programme for people with T2DM and what could be

done to encourage uptake and use in the NHS. Additional objectives were to explore HCP views on the

type and quantity of facilitation that could be provided in general practice and on patient access to part

or all of their EMR.

We collected data through seven individual interviews and four focus groups with 18 HCPs who were

involved in caring for people with T2DM, including GPs, practice nurses, diabetes specialist nurses,

dietitians and consultants in diabetic medicine. Topic and interview guides were semistructured, with

participants being encouraged to voice opinions about issues that were important to them, rather than

sticking to predefined questions. A multidisciplinary group then analysed the data inductively and mapped

themes onto NPT,56 while paying careful attention to identifying any themes that did not map easily.

All data mapped easily onto the four main NPT constructs of coherence, cognitive participation, collective

action and reflexive monitoring, as described in Chapter 2.

Our proposed web-based self-management programme appeared to be easily understood by participants,

who were positive about the benefits of self-management by patients and showed considerable awareness

of the challenges faced by people with T2DM, both in terms of the emotional impact of the condition and

the overwhelming amount of information they needed to absorb. They were supportive of a web-based

approach, deeming that this would help alleviate some of the difficulties with the dominant model of

group-based education. These difficulties included long waiting lists, the inconvenience of attending

groups at fixed times and the absence of ongoing support once the group had completed.

This understanding of our proposal (coherence) was reflected in a perception that, overall, HCPs would

support the implementation of such a programme (cognitive participation), as long as the impact that it

had on workload was acceptable (collective action). In particular, our participants said it was important

that the proposed programme made consultations more effective, was easy to use, supported current NHS

guidelines and enabled GPs to achieve goals related to the QOF. They also had clear views about the types

and range of evidence that HCPs would require to continue to engage with the programme once it had

been implemented (reflexive monitoring).

In contrast, views about facilitating access to the programme were more nuanced. Although some

participants understood what facilitation would require, many were unconvinced of the potential benefits

and felt that the impact it would have on workload could not be justified and was not an appropriate use of

scarce resources in general practice. Similarly, there was considerable disquiet about patient access to EMRs,

with participants being unsure about what information would be accessed and what the benefits might be

and having significant concerns about adverse outcomes, including risks to privacy and confidentiality,

increased patient anxiety and an increase in workload.

DOI: 10.3310/pgfar06050 PROGRAMME GRANTS FOR APPLIED RESEARCH 2018 VOL. 6 NO. 5

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Murray et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

35



Background

Rationale for study objectives
In Chapter 3, we discussed the need to identify user requirements before developing a web-based

self-management intervention. We conceptualised our users as belonging to two groups: (1) people living

with T2DM and (2) HCPs who were involved in caring for people with T2DM.

As described in Chapter 2, one of our approaches to improving the uptake and use of the web-based

self-management programme was to integrate it into routine health care, so that users perceived it as part

of the overall package of care provided by the NHS. We believed that it was important that they were

introduced to the self-management programme by a HCP, as this would provide credibility and reassure

them that doctors and nurses approved of the programme and wanted them to use it. We considered

that ongoing use of the programme would be promoted by doctors and nurses referring to it during

consultations, asking patients how they were getting on with it and perhaps jointly reviewing personal

goals or self-monitoring data (see Figure 2).

However, we were well aware of the difficulties of achieving such professional behaviour change.95 Hence,

the rationale for the objectives of this study included understanding what HCPs would want from such a

programme, what they considered would make them want to use it, what the likely barriers to use would

be and what (if anything) could be done to address these barriers. Identifying these factors would allow us

to build in motivating features while addressing potential barriers.

Our intention was to develop a programme that would be used in primary care, so our main focus was on

HCPs working in that sector. However, people with T2DM are cared for by a wide range of HCPs across

primary, community and secondary care. The intervention needed to be acceptable to all of these HCPs,

and we believed that it was important that specialists in diabetes medicine approved of the intervention.

Hence, our sample included a range of HCPs involved in caring for people with diabetes mellitus.

Factors that the literature predicted would influence HCP views on the potential benefits and pitfalls of

self-management interventions and web-delivery included age (with younger people often being more

open to technology), gender (with women tending to adopt more patient-centred care supporting

self-management) and disciplinary background.111–115

Data from overseas studies of e-mental health interventions and ICBT demonstrated that facilitation by a

HCP led to significantly improved use and greater clinical effectiveness.94 The disciplinary background of

the HCP did not seem to be important, with comparable results obtained by therapists and technicians.116

Similar findings from the UK were obtained with telephone facilitation of a weight loss intervention.117

Methods of facilitation that had been shown to be effective included e-mail and telephone support,

usually at a frequency of once a week or fortnight. However, facilitation takes time, and time is a scarce

resource in general practice. We wanted to explore with HCPs what they thought about facilitation,

whether or not they thought it would be a legitimate role for general practice staff and, if so, for what

type of staff [practice nurse, receptionist, health-care assistant (HCA) or other] and what level of frequency

and intensity would be practicable.

Finally, we wanted to explore HCPs’ perceptions of the advantages and disadvantages of allowing patients

access to some parts of EMRs. Early pilot studies suggested that the potential benefits of such access may

include more accurate records, more empowered patients and a reduction in duplication of tests and

investigations.96,98 Participants in WP A (see Chapter 4) were keen to have access to at least some of their

EMR, stating that it would help them with self-monitoring, managing their medication and understanding

their health problems and in communicating with other HCPs. They wanted to be able to share their

self-monitoring data with their clinicians. They said that such access would be a powerful motivator for

using the self-management programme. In the UK, the public had had the right to see their paper medical

record or EMR since November 1991, although relatively few had exercised this right.118,119 At the time our
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study was undertaken (2011), there was considerable discussion around forthcoming legislation to

mandate patients having online access to their EMR by 2015 (the legislation subsequently passed and

people now have this right).120 Many doctor organisations had expressed strong concerns around privacy

and confidentiality.99,121 Therefore, we thought it important to explore HCP views about providing some

linkage between the self-management programme and the patient’s EMR and whether, even if they were

opposed to full access to the record, HCPs would consider partial or limited access to EMRs acceptable

within strictly defined parameters, such as medication and results of investigations. Given that patients

wanted to share self-monitoring data with clinicians, we also wanted to explore this possibility. As our

proposed intervention was intended to be used in primary care, and the majority of patients would be

cared for in primary care, the possibility of linking with hospital records was not relevant and not pursued.

Rationale for study methods
The main methods considered for this study were focus groups and individual interviews. Focus groups have

the advantage that areas of disagreement can be discussed, allowing for illumination and explication of

reasons underlying such disagreement and the potential generation of consensual solutions acceptable to

all participants.102 An advantage of individual interviews is the ability to go into specific areas in greater

depth, responding to the interviewee’s interests and enthusiasms. Interviews can also be helpful if there are

sensitive issues to explore, such as the perceptions of one group of HCPs about the roles, strengths and

weaknesses of other groups of HCPs, which participants may be unwilling to share in a less confidential

setting.122 Moreover, focus groups are substantially more difficult than individual interviews to arrange, as

they require bringing participants together at a mutually convenient time and location. The challenges of

recruiting HCPs to research are well known and were well understood by the research team.123,124 In view of

this, we opted for a combination of individual interviews and focus groups.

As HCP time is at a premium and participants were unable to allocate us more than 30–60 minutes of

their time, we did not show them examples of existing self-management programmes as we had the

patients. We considered that professionals had sufficient understanding of the type of intervention that

we were trying to develop from other digital interventions already in use as part of EMRs or on referral

(e.g. ICBT) and that they would know the features that would promote use or act as barriers.

Aims and objectives

The overall aim of the study was to determine HCP perspectives of the essential and desirable features of

the intervention that would encourage uptake and use in the NHS. Additional objectives were to explore

views about the amount and type of facilitation that patients would need and whether or not and how

this could be provided in general practice. Finally, we wanted to explore HCP views about patient access

to EMRs.

Data from this study contributed to the following objectives of the programme grant:

1. determine HCP perspectives of the essential and desirable features of the intervention that would

encourage uptake and use in the NHS

2. determine the overall content and function of the intervention

3. determine the optimal facilitation required to encourage use of the intervention

4. determine feasibility and acceptability of facilitated access to the intervention.

Methods

Design
Qualitative study using individual interviews and focus groups for data collection.
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Ethics
Ethics approval was provided by the North West London Local Research Ethics Committee on behalf of the

National Research Ethics Service (reference number 10/H0722/86).

Setting and participants
Our recruitment strategy was designed to reflect our objectives by targeting a range of HCPs who are

involved in caring for people with T2DM, with a focus on primary care. Hence, we sought to recruit GPs,

practice nurses, diabetes specialist nurses, consultants in diabetes medicine and dietitians. We used a

‘snowball’ method of recruitment, starting with clinicians with whom we had personal contact and

following up with contacts of interviewees. This was augmented by advertisements and flyers at primary

care conferences and sending e-mails to HCPs delivering structured education in north London. We sought

a sample that varied in its age, gender, ethnicity, disciplinary background and seniority and work setting

(primary, community or secondary care). Recruitment continued until theoretical saturation was reached

and no new data emerged in subsequent interviews or focus groups.

Data collection
A topic guide was designed that reflected our objectives and built on findings from the existing literature.

The guide was informed by NPT56 and consisted of open-ended questions designed to encourage participants

to think widely around the issues discussed during the interviews and to enable participants to bring up ideas

that were important to them, rather than focusing specifically on issues predetermined by the research team.

The topic guide was piloted in an individual interview, and after revisions, repiloted in a focus group.

This revised version was used for subsequent focus groups and interviews. The areas covered by the guide

included challenges in managing patients with T2DM, potential benefits and pitfalls of using a web-based

self-management programme, the impact on consultations and workload, facilitators of and barriers to

implementation, strategies to combat attrition and views on patient access to their EMR.

Interviews were held at a time and location convenient for the interviewee, usually their place of work,

and often in their lunch hour or after work. Focus groups were held either in participants’ practices or a

convenient, quiet meeting room in an academic or NHS venue and were facilitated by a least two researchers.

The lead facilitator chaired the discussion, while the second observed, contributing only when needed to

clarify points of discussion. The observer kept extensive field notes, including real-time reflections on the

data emerging.

Interviews and focus groups were audio-taped and transcribed by a professional transcription company.

Transcripts were checked for accuracy by the interviewer or focus group facilitators.

Participants were also asked to complete a brief demographic questionnaire, providing information about

age, gender, ethnicity, professional role and level of seniority.

Data collection continued until we reached theoretical saturation with no new data emerging.

Data analysis
A multidisciplinary team, comprising GPs, psychologists, sociologists and health service researchers,

analysed the data. Transcripts were read by each member of the research team and then discussed in

group meetings or data clinics. Emerging themes were agreed on and transcripts subsequently coded to

these themes.125 Codes and themes were iteratively discussed until agreement was reached by the whole

team. Themes were subsequently mapped onto NPT as described in Chapter 2. This two-stage approach

had the advantage of maintaining our theoretical perspective, while ensuring that we did not ignore or

discard data that did not ‘fit’ with NPT.126

ATLAS.Ti was used to manage the transcripts, coding and facilitate the final data analysis.
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Illustrative extracts of the data are presented in Results, with identification by participant number and

professional background.

Results

We held seven individual interviews and four focus groups, with a total of 18 participants. Of the four

focus groups, two featured only nurses, one had only doctors and one was multidisciplinary. Eight

participants were GPs. Of these, five were currently salaried: two had been partners or principals in the

past and three were currently partners or principals. Six participants were nurses, of whom three were

diabetes specialists, two were practice nurses and one was a nurse consultant. There were two consultant

endocrinologists, one doctor in training and one dietitian. Eleven participants were female and the mean

age was 49 years (range 32–64 years, with one participant declining to provide their age). One participant

described their ethnicity as Asian and the remainder were white British (Tables 6 and 7).

Main themes
All the data that emerged mapped easily onto the main constructs of NPT. The following subsections are

structured by NPT construct: Coherence, Cognitive participation, Collective action and Reflexive monitoring.

Each subsection presents data, for the main proposed programme, for facilitated access and then, finally,

for access to EMRs.

Coherence
Coherence refers to the ease with which the intervention can be described, understood and distinguished

from other interventions or practices. This includes an understanding of how an intervention or practice differs

TABLE 6 Characteristics of participants

Characteristic Number of participants (N= 18)

Profession

Primary care

GP partner 3

Salaried GP 5

Practice nurse 2

GP trainee 1

Community diabetes team

Diabetes specialist nurse 3

Dietitian 1

Secondary care

Endocrinologist 2

Diabetes nurse consultant 1

Gender

Male 7

Female 11

Age (years)

Mean 49

Range 32–64
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from other interventions and an understanding at the individual and group levels of what the aims and

expected benefits of the intervention will be and what individuals will have to do to realise those benefits.

For our participants, the concept of a web-based self-management programme had immediate coherence.

Many of our participants were already convinced of the importance of self-management by people with

T2DM, stating that patients played a key role in determining health outcomes:

Anything that I as a clinician will do is predicated on the other individual in the relationship actually

playing their role, taking part, taking active control of their own lives. And the more information and

understanding they have of what is going on, the more they’ll understand why I’m seeking to help

them modify their behaviour.

Participant 5, GP partner (individual interview)

Participants were aware that people with T2DM often needed help and support to engage in

self-management but that the dominant model of group-based education was not suitable for many:

Well, we don’t have that many people who are in full-time employment in [town] really . . . but they

do have other priorities and, you know, their health may not be one of them, sadly. You know, social

deprivation, poverty. You know, often we put on education at times that suit us, as health-care

professionals, [but] they’ve got children to pick up from school or they’re looking after elderly parents

or, you know, they’ve got children with special needs, they’ve got other illnesses themselves.

Participant 12, diabetes nurse consultant (focus group 3)

Other problems with group-based education included long waiting times and the fact that, in most areas,

education was available only at the time point after diagnosis, whereas people with T2DM often had an

ongoing need for education and support:

We get very, very good feedback about DESMOND, but the wait is just too long for them to go on it,

you know. And plus once you’ve had that . . . initial training and education, it doesn’t mean that

you’ve not got further training needs, and there’s a massive gap that we encounter for that extra bit

of help for patients.

Participant 15, practice nurse (focus group 4)

Participants considered that a web-based programme would have a number of advantages over group-based

education, including being available at the time when a patient was ready to engage, being able to be

revisited frequently so that users can learn at a speed that suited them and that video and graphics can be

TABLE 7 Composition of focus groups

Group

Number Composition

1 Three GPs

One diabetes consultant

2 One diabetes specialist nurse

One diabetes specialist dietitian

One GP

3 One diabetes nurse consultant

One diabetes specialist nurse

4 Two practice nurses
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used, which would help people with low literacy skills or poor English. Many commented on the volume and

complexity of the knowledge required to self-manage effectively:

[It] is quite difficult . . . for the individual, understanding this cruel nature of type 2 diabetes. I think

people understand the sort of sugary side of things, but actually understanding the impact on their

kidney disease, their heart disease risk, all these other areas where long-term diabetes is important.

It’s quite complicated [even] for us. You know, I think for people who perhaps don’t have that kind of

medical understanding, it must be really quite daunting to take all that information on at the start.

Participant 6, GP partner (individual interview)

Clinicians were very aware of the emotional burden that diabetes mellitus placed on patients and were

keen to see that addressed, recognising that this was a prerequisite before people with T2DM could start

the work of taking control of their health:

One is often tempted to say, well it’s the educated people who get the whole thing quickly and they

therefore deal with it. But I remember, certainly one patient of mine, a young . . . a very bright young

girl, who just did not want to come to terms with her diabetes, and she was all over the place. So it

wasn’t to do with her intellect, it was actually the emotional coming to terms with it.

Participant 0, salaried GP (individual interview)

Although the main concept of a web-based self-management programme had good coherence with

our participants, there was less agreement about providing some form of facilitation. Although some

participants had experience of telephone facilitation for computerised CBT through the Improving Access

to Psychological Therapies programme, others were unsure how such facilitation could be offered. Even

those who understood the rationale for offering facilitation, in terms of integrating the self-management

programme into clinical care and encouraging uptake and use by patients, were uncertain of the benefits:

Interviewer: One of the ways we thought that might help is . . . having someone maybe ring up every

so often and say how are you getting on with the program?

P14: I guess that’s possible. I don’t know if that would help, though.

Participant 14, diabetes specialist nurse (individual interview)

Similarly, there were uncertainties about what patient access to their EMR would entail, in terms of the

sort of information patients could access, controls over privacy and the impact that this might have on

patients and on HCP workload:

I’m not sure about that really . . . I don’t know whether they . . . should see the complete record or

whether it, someone should go through it before they have a look, I’m not sure . . . I think if they say

perhaps a summary or just maybe the key parts of the past medical history or drug history, which I

think is important for a patient to have, then I think patients should have access to that generally,

because they present in A&E [accident and emergency unit] or after hours; that is really handy

information. So I think that would be a good thing generally. I don’t know how much detail a patient

really needs, though, to read; maybe some individual consultations, I’m not quite sure if that would be

very helpful.

Participant 11, trainee GP (individual interview)

Cognitive participation
Cognitive participation is about the decision whether or not to participate in an intervention. One of the

components of cognitive participation is the concept of ‘legitimation’, or the extent to which the work

required by the intervention is a legitimate part of the role of the various HCPs involved.
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The HCPs in our study felt that our proposed programme was likely to be widely supported by

professionals, who would see its advantages, including recognition of the importance and difficulties of

enabling people with T2DM to self-manage and the benefits that accrue when they do self-manage.

Ensuring that the programme was trustworthy, by containing up-to-date evidence-based information in

formats that were accessible to patients and HCP, would also aid cognitive participation. Trust could be

enhanced by the intervention being:

. . . professional, academic, something, you know, not commercially run.

Participant 6, GP partner (individual interview)

Endorsement by relevant bodies, including the Department of Health and Social Care, the Royal College of

General Practitioners, the Royal College of Nursing, Diabetes UK and local diabetes consultants or other

local opinion leaders would promote uptake and use of the programme by HCPs.

There was also a recognition that patient experience had considerable influence on clinician behaviour:

if patients were calling for the intervention to be available, then this was likely to increase HCP buy-in.

Similarly, if the programme was used by only a small minority, participants felt that this would lead to

HCPs being much less interested in using and promoting it:

You probably want to get the Department of Health [and Social Care] to say that everyone should

commission it as part of their care package.

Participant 9, salaried GP (focus group 2)

Getting good feedback from the patients, that’s going to make me recommend it.

Participant 16, practice nurse (focus group 4)

However, the overwhelming factor that would affect use and uptake was considered to be the impact on

workload. Any intervention that increased workload was highly unlikely to be adopted:

If it is time-consuming, I think, [that] would be a big barrier, definitely, because as you know,

consultations are really time pressured, aren’t they?

Participant 11, trainee GP (individual interview)

Conversely, if the intervention was found to decrease workload and result in more effective consultations,

this was likely to promote adoption.

Hence, the prospect of practice staff facilitating access to the programme had low cognitive participation.

The HCPs in our study felt that any potential benefits of facilitation were unlikely to justify the increased

workload:

Interviewer: Do you think it’s viable to ask practice nurses maybe to ring up patients and say how you

getting on with the intervention, are you using it . . .?

Participant 5: No. . . . We’ve got a crisis in practice nursing in London. Expecting . . . partners or

clinicians to say ‘Yes, you can . . . my [practice] nurse can take half a day out to ring a whole lot of

diabetics and encourage them to use this’, will probably not go down very well.

Interviewer: . . . Receptionists?

Participant 5: Maybe, but again I’d say this is another . . . activity unresourced. Until clinicians see the

utility of it and see significant benefit from it for themselves and for their practices and for their

patients, I can’t see clinicians spending a lot of resource and time.

Participant 5, GP partner (individual interview)
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Just as the issue of patient access to their EMR had low coherence, it also had low cognitive participation.

Even participants who could see its potential to empower patients had serious concerns about issues such

as privacy and confidentiality, clinical governance and workload:

For this group of people, it’s really important. It’s their information, and they have control of it and

understanding of it. So I like the idea, generally, of them owning the information. Pragmatically,

I worry about people having dial-in access to our system, being able to hack in and around.

Participant 6, GP partner (individual interview)

Like all of these things, it’s probably fine for most people but there will be a few people who maybe

have other problems like anxiety or whatever and then it actually . . . might just make things worse.

Participant 9, salaried GP (focus group 2)

Participants in WP A had discussed the possibility of being able to enter self-monitoring data directly into

their clinical record, but this was considered entirely unacceptable by the HCPs in WP B for medicolegal

reasons:

And what happens if the individual puts on that their blood sugar is 29 and they’ve got ketones?

Am I meant to go and respond and take medical legal responsibility for that?

Participant 6, GP partner (individual interview)

Collective action
Collective action refers to the work of bringing about and maintaining change resulting from a new

intervention. In many ways this is the core construct of NPT. There are four constructs within collective action:

1. interactional workability

2. relational integration

3. skillset workability

4. contextual integration.

Interactional workability
Interactional workability refers to the impact that the new intervention has on interactions. NPT posits that

an intervention that enhances interactions is more likely to normalise than one that has a negative impact.

In terms of our proposed web-based self-management programme, the two relevant interactions were

consultations between HCPs and people with T2DM and interactions between users of the programme

(whether HCP or patient) and the programme itself – ‘usability’ in human–computer interaction (HCI)

terms. Participants in our study were keenly aware of the importance of both these, stating that if the

programme helped consultations, making them more constructive and effective, that would be a strong

incentive for HCPs to take up and promote use of the programme, whereas anything that interfered with

consultations or generated additional work would not be used:

So in the context of my consultation, will it help? I could see that it might: my understanding of what

the project is about suggests that actually it will give the patients an opportunity to engage rather

more with their condition. And if it’s done right, it will give me and them the opportunity to see fairly

quickly, and at a glance, if it’s good enough what they’ve been doing over the past weeks or months,

how [good] their physical control is, so if you get some of the physical parameters, and how good,

if you like, their overall involvement and engagement with the diabetes issues are.

Participant 0, salaried GP (individual interview)

I would certainly use it in a consultation if it was set up, you know, right, I would certainly use it as

part of my consultation. . . . [I]f there was parts on diet, and weight loss, and local services, it would be

fantastic to have it all on there on one . . .

Participant 15, practice nurse (focus group 4)
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My huge anxiety about these things is being swamped. You know, what I don’t want to is, you know,

arrive in my surgery and turn on and get, you know, 300 people who’ve suddenly their most recent

blood sugars, you know, it would be unworkable.

Participant 6, GP partner (individual interview)

Equally, participants were clear about the importance of usability, emphasising that the programme should

be easy and intuitive to use for both patients and HCPs:

What tends to make people use these kinds of systems is if they work well, if people find them

helpful. You know, there are systems that, you know, just run because they’re well designed, they’re

thoughtful and they’re helpful, and they make the job work and that’s for the clinicians as well as the

patients. There are others which are just clunky and hard work and slow, and you just kind of think,

I’m really not going to invest the time in this, so, you know, a well-designed system that . . . added

some value . . . would be the biggest incentive to make me use it.

Participant 6, GP partner (individual interview)

Facilitated access was not thought to be a good use of scarce consultation time, whether done face to

face or on the telephone and by a clinician or a non-clinician. Participants considering time spent on

facilitating access to a programme as time diverted from more important clinical tasks, such as ensuring

patients were vaccinated against influenza.

I can only speak as for myself as part of the practice that time constraints, I don’t think people would

remember to remind them. We struggle enough with them to ring up for reminding them to come

and have their flu jabs and things like that, so realistically I think they wouldn’t.

Participant 15, practice nurse (focus group 4)

Relational integration
Relational integration refers to the extent to which an intervention fits with, or disrupts, existing

relationships between different groups, usually professionals. NPT posits that interventions that fit well

with existing relationships, and when responsibility and accountability are aligned, are more likely to

normalise than disruptive interventions.

Our participants stated that it was important for our proposed programme to be compatible with current

NHS guidelines, as problems could arise when patients were led to believe that something could benefit

them, but local or national policy meant that this was not available. One example of this was blood glucose

testing. In the light of the evidence that regular self-monitoring of blood glucose does not lead to improved

diabetes mellitus control, and given the costs associated with self-monitoring, many CCGs were attempting to

reduce overall prescribing of blood glucose monitoring sticks. Patients were often confused or annoyed

by this:

Participant 12, diabetes nurse consultant: Well we’ve got a bit of an issue to save money. We’ve

recently launched some diabetes monitoring guidelines and basically patients who are on oral

hypoglycaemic agents or insulin are, you know, it’s a recommendation that they do blood tests on an

ongoing basis but for those who are on diet only or metformin only there’s no provision for them to

do that.

Participant 13, diabetes specialist nurse (focus group 3): Where[as] previously we’d encouraged

everyone to test because we felt it was empowerment . . .
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From patient data (WP A):

My practice nurse can’t believe that I like to test my own blood sugar. She’s like, oh you don’t need to

do that; why do you need to do that? And I find that quite strange.

Patient 13, female, aged 56 years, white British, 16 years since diabetes mellitus

diagnosis (focus group 3)

Participants also suggested that one benefit of the proposed programme would be to provide access to

information to HCPs, as well as to people with T2DM. This would help with trust between HCPs and

patients and also enable the HCP to stay abreast of latest developments:

But I think something that people could see was clinically relevant and was going to help in terms of,

I guess, professional learning as well, because people obviously need evidence of that. And that will

be good.

Participant 11, trainee GP (individual interview)

No data about facilitated access pertained to relational integration.

Equally, access to EMRs was considered likely to have a negative impact on consultations, with a potential

to increase patient anxiety and clinician workload:

You’d probably need to do it prospectively because, you know, a lot of records have been entered

historically, not thinking that [patients] could read these . . . At the moment when they request their

records, they’ve normally gone through them with a health professional there who will talk them through

them and maybe explain them. But actually to just view them on their own at home, they may be

misinterpreting what’s been put there, you know. I don’t know. There are definitely pros and cons to that.

Participant 09, salaried GP (focus group 2)

Skillset workability
Skillset workability refers to the fit between a new intervention and existing skillsets. NPT posits that

interventions that fit well with existing skillsets, and that are perceived as requiring professionals to

undertake tasks that are appropriate for their professional role, are more likely to normalise than those

that do not. This construct also highlights the importance of training, to ensure that those who need to

use the intervention are able to do so.

Our participants stated that it was important for our proposed intervention to fit with perceived professional

roles:

Anything that makes me do things against my professional job, filling in useless forms, taking time,

that won’t make [my job] feel enhanced. If it helps me to focus better on the key issues that I think

are important, and that I think the patient thinks are important, that will make it valuable; if it distracts

me from that conversely it will be unhelpful.

Participant 0, salaried GP (individual interview)

In line with the perception that any benefits of facilitating access were unlikely to justify the additional

workload, participants were uncertain as to who, if anyone, would take on this task. However, it was

acknowledged that it would have to be a specified role that was clearly allocated:

Participant 9, salaried GP: It would have to be somebody’s specific role to do it, I mean, part . . .

considered part of their role.

Participant 8, diabetes specialist dietitian (focus group 2): And don’t ask the poor practice nurse.
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No data on access to EMRs pertained to skillset workability.

Contextual integration
Contextual integration refers to the fit between the proposed intervention and the availability of resources.

These include not only obvious resources such as staff, time and funds, but also the existence of policies,

protocols and priorities.

One major contextual issue for GPs was the QOF, a performance-related pay system that ties performance

on key indicators to practice remuneration. GPs were clear that if the proposed programme could help

them with the QOF, either by improving performance or by making it easier to record, this would be a

major incentive:

Certainly within QOF, and I know there are much more changes to patient-held records, patient

information, self-management, and those are the kind of external drives which will probably make

something like this work.

Participant 6, GP partner (individual interview)

Participants felt that our proposed self-management programme would fit well with existing local and

national policies. This was particularly so in locations that had a history of promoting self-management by

patients and were involved in the ‘Year of Care’, a NHS initiative to encourage personalised care planning

for people living with LTCs:

We’re doing the Year of Care thing, so actually if we had some sort of system that – rather than

sending them a scruffy bit of paper – that we can input it into their system, and alert them to it, or

e-mail them to it, so that if they then log in they’ve got their up-to-date information . . . I could see

that that would be really useful, you know, having some sort of guide as to . . . whether they’ve

improved since last time, or . . .

Participant 16, practice nurse (focus group 4)

It was less clear how facilitated access would help practices achieve clinical priorities or be achieved within

existing resources; in other words, facilitated access did not appear likely to have good contextual integration.

Similarly, patient access to EMRs raised questions of resources, particularly the need to ensure that any data

entries were seen and acted on. A participant with experience of this suggested that a ‘workflow manager’

would be required to ensure patient safety. Other participants pointed out the resource implications:

Then you’re causing the practice more time, more money.

Participant 1, salaried GP (individual interview)

Reflexive monitoring
Reflexive monitoring refers to the appraisals that people make to assess whether or not a particular

intervention is worth continuing. These include assessing whether or not the expected benefits are being

realised and whether or not these are worth any additional workload. Our participants could not engage in

reflexive monitoring, as the proposed intervention was still hypothetical, but many of them commented on

the sort of information that would be likely to be influential.

Participants said that future HCPs would need a range of information to decide whether or not to continue

investing time and energy in promoting the use of a web-based self-management programme for people

with T2DM. The results of the proposed RCT would be crucial:

Participant 3: I wouldn’t recommend that as someone on the exec unless I knew that there was

evidence that it was worthwhile doing.
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Interviewer: So what evidence . . . do we need?

Participant 3, salaried GP (focus group 1): Well I don’t . . . I think this is years in advance of where

you’re at, when we need to design something that show that it makes a difference or at least have

existing evidence that shows that it makes a difference. You know, we need a clear business case for

a consortium to be that definite about it.

Interviewer: So we need results of our RCTs showing that it made a difference or not?

Participant 3: Yes, I think so.

Interviewer: Primary outcomes?

Participant 3: With economic data, if possible.

However, they were equally clear that trial data alone would not be enough. They would need information

about the numbers of patients using the programme, their demographics (harking back to concerns about

the digital divide) and the impact that it would have on these patients. They would be influenced by

patient feedback as well as by research evidence. They also wanted to know the impact that it would have

on practices and on HCP workload:

Participant 9, salaried GP: Not just how many: who? And how, well, obviously you would feedback

about how useful they found it but . . .

Participant 8, diabetes specialist dietitian: Well, ideally, we’d like to have clinical data, did [it] improve

the HbA1c [glycated haemoglobin]?

Participant 9: I suppose, you know, . . . the impact it has on workload so, you know, what are the

drawbacks? Accessibility to how much downtime there was, how often, you know, it kept on

going down.

Participant 7, diabetes specialist nurse (focus group 2): I think it’s more sort of, you know, what’s the

demographic of who accessed it . . . Yes, that’s very important.

I guess if you get good patient feedback from it then you’re more likely to recommend it to

other patients.

Participant 11, trainee GP (individual interview)

Given the lack of coherence and cognitive participation and expected problems with collective action for

both facilitated access and patient access to EMRs, it is not surprising that there were few data on these

that mapped to reflexive monitoring. However, participants did suggest that their views on these,

particularly facilitated access, could be changed by appropriate evidence:

You’d need to trial it without and with facilitation and if you show facilitation made a big difference

then you’d have to argue that was a case to commission somebody to do, to provide that kind of

facilitation, mainly, you know, telephone support.

Participant 9, salaried GP (focus group 2)
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Discussion

In this qualitative study, NPT clearly provided a useful and comprehensive lens through which to consider

issues that would make a web-based self-management programme attractive to HCPs and, hence,

promote its use and uptake. We collected data through semistructured interviews, using open-ended

questions, and analysed the findings inductively, that is, the themes emerged from the data and only

then were mapped onto NPT. Hence, not all constructs of NPT were reflected in the data, but all the data

obtained mapped easily onto NPT constructs, which provides reassurance that this theoretical framework

was an appropriate choice for our work.

Overall, the data from this study suggested that HCPs would welcome a web-based self-management

programme for people with T2DM. Features that would enhance acceptability, uptake and use included

a comprehensive approach to patients’ needs, overtly acknowledging, and helping with, the emotional

difficulties faced by patients; a well-designed website that would appeal to a wide range of users and that

was user-friendly with intuitive navigation; and high-quality evidence-based information.

Participants were much less positive about general practices providing facilitated access to the intervention

and had significant concerns about allowing patients access to EMRs.

Methodological strengths of the study included the use of semistructured topic and interview guides,

which gave participants the opportunity to discuss areas that they considered important, rather than being

limited to areas raised by the facilitator or interviewer. Equally, the inductive approach to data analysis,

undertaken by a multidisciplinary team, was a strength.

However, the study had some weaknesses. The snowball approach to recruitment is likely to have led to a pool

of participants who were already interested in the topic and had a bias towards promoting self-management

for patients. Thus, although we reached thematic saturation fairly rapidly, a different sampling strategy may

have yielded a more diverse participant population and a greater range of views.

Despite this, the findings were extremely useful for informing the development of the web-based

self-management programme. They confirmed the importance of considering the work of implementation

and use during the design phase and we repeatedly considered how the proposed intervention would fit

into routine clinical practice, using a combination of the actual data obtained and predictions based

on NPT.

The data suggesting that HCPs felt the potential benefits of facilitating patient access would not justify

the additional workload prompted us to consider how to reduce that work, while maintaining the benefits

that we believed would accrue. In our view, facilitated access was likely to be necessary to ensure patients

viewed the programme as an important part of their overall health care, which in turn would improve

uptake and use. We also hypothesised that some degree of HCP facilitation could help overcome the

digital divide – a question that was explored in more detail in Chapter 9.
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Chapter 6 The Healthy Living for People with
type 2 Diabetes programme: a web-based
self-management programme for people with
type 2 diabetes mellitus

Chapter summary

This chapter describes the development of the HeLP-Diabetes programme website (WP C), including

determining and creating its content and functionality, through an iterative process that involved a large

multidisciplinary team with extensive user input through participatory design. We then describe the

intervention, procedures for its maintenance and updating and techniques for promoting engagement.

Background

Theoretical framework
The rationale for developing a web-based self-management programme for people with T2DM was described

in Chapter 2, which also set out the theoretical framework underpinning its development, including:

1. Corbin and Strauss’ model54 of the work of living with a LTC, which we used to define the overall

content of the programme

2. NPT,56 used to help us consider issues pertaining to implementation throughout the

development process

3. a taxonomy of BCTs, which helped us select appropriate techniques within the programme.

We worked within the paradigm of evidence-based medicine, identifying and applying the best-available

evidence for treatment of diabetes mellitus and for any decisions made during development (e.g. around

maximising acceptability, uptake, usage and effectiveness).

Users
We identified our potential users as people with T2DM, and HCP involved in their care. The work

undertaken to identify users’ ‘wants and needs’ was described in Chapters 4 and 5.

Participatory design
Participatory design is a broad term that covers a range of motivation, methods and levels of user involvement.

There are two main rationales for adopting a process of participatory design. The first is pragmatic: interventions

developed this way are more likely to be acceptable, have better uptake and be effective.127 Working together

in an iterative fashion, developers and users can learn together and optimise system functionality and service

quality. Designers are responsible for pointing out technical options, while users provide information about their

practices and how they will use the system.128 The second rationale is a political or moral imperative: those who

will be affected by health information technology (IT) systems should have the opportunity to influence their

design and implementation.129 From this perspective, design of health IT systems can be a way of empowering

prospective users.128 We were motivated by both rationales.

Intervention mapping
Intervention mapping is an explicit six-step process for developing complex interventions,87 which was

originally developed in the public health context but since has been shown to be appropriate for a
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wide range of interventions,130–133 including those online.134,135 It has been successfully integrated with

participatory design136 and enables researchers to incorporate multiple sources of data into a single

intervention in a transparent and reproducible fashion.87 The six steps are:

1. needs assessment

2. detailed mapping of programme objectives and their behavioural and environmental determinants

3. selecting theory-based methods, techniques and strategies to modify the determinants of behaviour

and the environment

4. producing intervention components and materials

5. planning for adoption, implementation and sustainability

6. creating evaluation plans and instruments.

Intervention mapping helped us think through the stages of development in an orderly fashion. For each

stage, we considered how best to combine the principles generated by our theoretical frameworks,

the data from our preliminary qualitative work and the input from our participatory design groups. The

process of combining these different inputs was by frequent discussions among the core team followed by

periods of drafting text and content, which were then discussed with the software engineers, to ensure

appropriate functionality. This was an iterative process, with sections of the intervention being drafted,

incorporated into appropriate functionality and reviewed by the participatory design panels. The panels

also generated ideas for new content and functionality. Once the main outlines of the content and

functionality were broadly agreed, we worked with the designer to ensure an aesthetic experience with

intuitive navigation. These components are all described in more detail in Methods.

Methods

The aim of WP C was to develop a theoretically informed evidence-based web-based self-management

programme for people with T2DM. Specific objectives (in line with objectives 3 and 5 in Chapter 3) were to:

l set up and work with participatory design panels that reflect our target populations (people with T2DM

and HCPs)
l recruit and work with software and web design experts to turn our concepts and proposed content

into a professional, fully functional, aesthetically pleasing and user-friendly programme
l determine and develop the content and functionality of the program, ensuring it is accessible to a wide

demographic, including those with low literacy skills or for whom English was a second language
l determine and develop the design and aesthetics of the programme
l ensure that the programme met appropriate information governance and technical requirements for

implementation within the NHS.

Our methods for addressing each of these objectives are described in the following sections.

Recruitment of participatory design panels
As in our preliminary qualitative work (see Chapters 4 and 5), we conceptualised our users as HCPs caring

for people with T2DM and people with T2DM. Thus, we recruited two complementary participatory design

panels: one of HCPs and one of people with T2DM. Both groups were recruited by advertising, which

was supplemented by word of mouth. We advertised for the HCP panel through personal contacts, by

contacting participants in WP B and by using e-mail lists to contact local clinicians (e.g. the sessional GP

contact list, the local locum contact list and the performers list of local CCGs). For the patient panel, we

advertised in GP practices, when we had participant identification centre approval, community centres and

Diabetes UK groups and sent direct invitations to participants in WP A. Respondents were sent details of

what was required, a person specification and details of remuneration and invited to submit an application

and attend an interview (for health professionals) or attend a recruitment day (for patients).
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Health-care professional participatory design panel
Twenty-four HCPs expressed interest in being part of the participatory group and 17 completed the necessary

application process (10 GPs and seven nurses). Interviews were held in November 2011 and nine HCPs (three

GPs, two practice nurses and four diabetes specialist nurses) were appointed. Four half-day sessions were held

during the development phase and panel members were remunerated with £200 for each session.

Patient participatory design panels
Twenty-four people with T2DM responded to the advertisements for the patient panel and all were invited

to attend a recruitment day in October 2011. The day aimed to appoint people to either a regular or

occasional participatory group (Table 8 gives details of the two panels). Our rationale for having two types

of panel was that we thought the regular panel would be better at helping us work through ongoing

problems and check previously proposed solutions, whereas an occasional panel would help to bring a

fresh eye to the design, as participants would be less invested in previous decisions.

The criteria for appointing people to the panel included having:

l personal experience of T2DM
l good verbal communication skills, including having the abilities to interact positively with a group,

explain thoughts, ideas and experiences clearly and listen to other members
l the ability to critically evaluate proposed materials
l the ability to problem solve
l an interest in self-management
l commitment to the project and to helping us make the best product possible within the available resources.

In addition, we wanted to recruit a panel that varied in terms of age, gender, ethnicity, duration of

diabetes mellitus since diagnosis and level of computer skill.

To help us in these aims, we ran three sessions on the recruitment day, dividing applicants between them

to obtain manageable numbers in each session. Each session ran as a mock participatory design panel, to

ensure that applicants had a chance to experience the tasks they would subsequently undertake and allow

us to assess their performance in these tasks. Hence, within each session, the facilitator (a member of the

core research team, Charlotte Dack, Jamie Ross or Kingshuk Pal) explained the purpose of the session,

and introduced the tasks. These included providing feedback on template designs, engaging in group

discussions, using the internet and commenting on website content.

Twenty-two people attended the recruitment day, of whom eight were appointed to the regular panel and

14 to two occasional panels (seven in each).

The regular panel met eight times between November 2011 and October 2012 and each occasional panel

met four times. Participants were paid £75 for each meeting attended.

TABLE 8 Regular and occasional panel descriptions

User panel

Regular Occasional

Requires long-term commitment Requires short-term commitment

Minimum of 10 meetings over 12 months (roughly once a month) Minimum of two meetings over 12 months

Provide feedback and check improvements have been made Provide insight from new user’s point of view

Heavily involved in programme development Less involved in programme development
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Recruitment of software engineers and website designers
Our previous experience had underlined the importance of selecting software engineers and web designers

with whom it was possible to build a productive and constructive working relationship, including open,

respectful communication, mutual responsiveness to issues arising during development and flexibility. We

were keen to use an ‘agile’ rather than a ‘waterfall’ approach. Agile development relies on high levels of

technical skills, a close working relationship between the software developers and the client, substantial

user input and the use of simple designs to deliver working software to users at regular intervals. Agile

developers accept and welcome changes to the brief that emerged during the development phase.137

In addition, we required the software engineers and website designers to have a good understanding

(and preferably experience of) the challenges of developing online tools for the use of patients in the NHS.

Being mindful of issues of sustainability and long-term use, we were reluctant to be tied into bespoke

software that could only be maintained or adapted by one company and, hence, had a preference for a

company using open-source software. We approached the process of recruiting suitable partners in the

following manner.

Specification and tendering
We developed a detailed specification of our requirements and drew up criteria for selecting a company.

We then worked with UCL procurement to develop a tender document, which was widely advertised

online and circulated to companies known to the eHealth unit that have a track record of producing

high-quality software that met usability, functionality and security specifications. Interested companies

were invited to an open day at which we provided additional information and encouraged questions and

dialogue. Eighteen companies attended, of which 10 submitted completed applications for the tender.

We established an appointments panel, which included an expert external advisor who has experience of

developing software applications for use in the NHS. Applications were ranked against the following

criteria:

l a track record and ability to fulfil the –

¢ website development and data collection list of duties and responsibilities
¢ technical and security requirements
¢ design skills in the list of duties and responsibilities

l having proof of highly efficient project management, communication skills and the ability to adhere

to timescales
l showing consideration of issues around long-term sustainability and maintenance
l costs, as detailed in the model pricing schedule
l having enthusiasm for the proposed project.

The four companies with the highest scores were invited to interview; the panel included an external

advisor on technical and security considerations. The winning company showed insight and evidence of

meeting the following criteria:

l showing an understanding of, and support for, the project’s aims and requirements
l using open-source software that could be maintained and adapted by any company or software

engineer with the appropriate skills
l having a flexible and agile approach to development
l having a user-friendly content management system (CMS)
l having compatibility with NHS systems
l undertaking a thorough testing programme prior to release
l having an understanding of the importance of communication and project management
l having a reasonable budget and approach to risk-sharing.
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Once the basic infrastructure of the intervention had been created, a web designer was recruited to help

with the look, feel, navigation and usability of the final website. The software company recommended

web designers who it had worked with in the past and a designer was appointed who fitted the selection

criteria by having:

l an understanding of, and support for, the project aims and requirements
l familiarity with the CMS
l the ability to work closely with the software company and UCL team
l skills in usability testing and a portfolio that demonstrated ability to create attractive, interactive and

highly usable websites.

Determining and developing content
Using the Corbin and Strauss model of living with a LTC sensitised us to the importance of addressing

tasks that are relating to emotional and role management, as well as those pertaining to medical

management. We summarised the data on wants and needs from our qualitative work with people with

T2DM and HCPs (Table 9).

TABLE 9 Summary of ‘wants and needs’ described by people with T2DM and HCP

Feature

Interview participant

People with T2DM (n= 20) HCPs (n= 18)

Likes/content to
include

l Lots of information, for example medical, dietary, physical
activity, alternative medicine, pregnancy, health services
and practical advice about day-to-day living with diabetes
mellitus, including dealing with emotions

l Tools to track self-monitoring data
l Links to useful websites
l ‘Ask the Expert’ function
l Frequently asked questions
l Personal stories
l Quizzes to test knowledge and provide feedback

l Tailored information and advice
l Patient stories
l Help with emotional management
l Summary self-monitoring data for

each user

Dislikes/barriers
to use

l Messy, lots of writing
l Not relevant to British context
l Complicated or medical language
l Broken links
l Difficult to navigate
l Advertisements

l Increased workload
l If there is a negative impact on

the HCP–patient relationship
l Limited reach/increasing the

digital divide

Presentation l Consistent format
l Easy to navigate
l Minimal scrolling
l Pages can be printed
l Up to date
l Colourful
l Clear, concise and accessible language
l Interactive and visual (e.g. quizzes, videos, images)

l Simple
l Interactive and visual

(e.g. graphics and videos)

Tone l Positive (e.g. what I can do rather than cannot do)
l Encouraging and supportive
l Fun
l Humorous
l Professional

l Positive
l Motivating

Engagement l Easy to use
l Trusted content, for example recommended by HCP or

recognised body
l Tailored
l Enable sharing with others (e.g. forum)
l Improve communication with HCPs (e.g. summary print

outs of health information in one place)
l E-mail/text prompts (e.g. content updates,

encouragement, appointments, prescriptions)

l Time-saving
l Patient led
l Effective (e.g. positive outcome

data, such as improved glucose
control, blood pressure)

l Incentives (e.g. fits with the QOF)
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We combined these data with the Corbin and Strauss framework to provide an overall list of required

content (Table 10), which we mapped against the Corbin and Strauss framework and user data to ensure

we had addressed all key areas.

Medical management and behaviour change
The overall schema in Table 10 includes a set of behaviours that users may need to modify to achieve

optimal health, namely dietary intake, physical activity, weight management, smoking, alcohol intake and

medicines management. As these behaviours are central to achieving optimal health for everyone, not only

people with T2DM, we explored the incorporation of relevant existing behaviour change modules. Our

criteria included:

l that the module was available and the intellectual property (IP) owner had consented to its use
l that the module had been developed using an appropriate theoretical framework and with user input
l evidence of its clinical effectiveness
l that it could be easily incorporated into the HeLP-Diabetes programme.

TABLE 10 Relationship between Corbin and Strauss model,54 data from users, and intervention components

Key self-management tasks
(Corbin and Strauss54) Content from users Mapped intervention components

Medical management

Example tasks to be targeted:

l increasing knowledge
l changing cognitions

¢ beliefs about capabilities

l changing behaviour

¢ taking medications
¢ increasing physical activity
¢ smoking cessation
¢ drinking in moderation
¢ eating healthily
¢ checking feet and eyes
¢ self-monitoring blood glucose levels

l managing interactions with health
professionals

l Food
l Weight loss
l Medicines (what they do,

how to take them and
potential side-effects)

l Physical activity
l Complementary medicines
l Pregnancy
l Health services available
l Expected tests/checks and

what the results mean
l Tools to monitor calories,

activity levels and blood
glucose levels

l Summary of health data

Understanding diabetes

l What is diabetes?
l How my body can be affected

Staying healthy

l Why is lifestyle important?
l Looking after yourself
l Physical activity
l Taking medicines
l Eating and drinking
l Alcohol
l Smoking
l Working with my diabetes team

Treating diabetes

l How is T2DM treated?
l Tests to monitor diabetes
l Medicines
l Surgery
l Complementary medicines
l Vaccinations and immunisations
l How the NHS can help

My health record

l My health profile
l My diabetes care plan
l My appointments
l My health tracker
l My test results
l My risks
l My medicines
l My reminders
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These criteria led us to select the following behaviour change modules:

1. Down Your Drink – a programme designed to help hazardous and harmful drinkers reduce their alcohol

consumption to safer levels.138 A RCT comparing the Down Your Drink programme with a simple

website showed that participants in both groups reduced their alcohol consumption by about half,

which was sustained at 12 months. However, there was no difference between groups.139 The IP was

co-owned by chief investigator Elizabeth Murray, so it was a good case study for working through the

challenges of incorporating a module into the HeLP-Diabetes programme (including IP, governance,

software compatibility and adapting the appearance and aesthetics).

2. Positive Online Weight Reduction (POWeR) – a weight-loss programme developed by co-investigator

Lucy Yardley using LifeGuide software (version 1, University of Southampton, Southampton, UK), which

adopted a CBT-based approach to weight loss. It had been shown to be effective in a RCT.140

3. Stop Advisor – a smoking cessation programme that was developed using LifeGuide software and

shown to be effective.141 The IP was co-owned by our co-investigator Susan Michie.

These three modules were shared with our participatory design panels, and it was agreed that they should

be incorporated. Ideally, we would have liked to modify these modules to make them explicitly relevant to

people with diabetes mellitus but, for technical reasons, the only one that we could modify was the Down

Your Drink programme. The LifeGuide software proved impossible to convert to the software used in the

TABLE 10 Relationship between Corbin and Strauss model,54 data from users, and intervention components
(continued )

Key self-management tasks
(Corbin and Strauss54) Content from users Mapped intervention components

Role management

Maintaining, changing, and creating new
behaviours or life roles. For example:

l environment

¢ changing work patterns, travel
arrangements and day-to-day
activities

l cognitions

¢ adopting a new identity or role
¢ changes in relationships, for

example having less time to focus
on looking after others; asking your
family to adopt a new diet

l Diabetes and shift work
l Eating out and at special

occasions
l Information for friends

and families
l Practical information about

travel, health insurance and
driving regulations

l Signposting of useful
organisations

l Ability to communicate with
other people with diabetes
and HCPs

l Information about other
people’s experiences of
diabetes and day-to-day living

l FAQs

Living and working with diabetes

l Food
l Relationships
l Work
l Social life
l Travel
l Driving
l Financial support

Forum and help

l Forum
l ‘Ask the Expert’
l Useful resources
l People’s stories
l FAQs

Emotional management

Learning to manage the many emotions
commonly experienced by someone with a
LTC:

l Anger
l Fear and anxiety
l Frustration
l Sadness and depression
l Denial
l Self-efficacy

Intentions

l How diabetes and feelings
are related

l How to manage difficult
feelings

l Other’s experiences of
diabetes and mood

l Focus on the positive (what
can I do to improve my
condition, rather than what
cannot I do)

l Ability to communicate with
other people with diabetes
and HCPs

Managing my feelings

l Understanding my moods
l My mood tools

Forum and help

l Forum
l Useful resources
l People’s stories

FAQs

FAQs, frequently asked questions.
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HeLP-Diabetes programme; therefore, the POWeR and Stop Advisor programme had to be imported as an

inline frame (iFrame) to the website and could not be modified.

We were unable to identify appropriate programmes for eating healthily, being more physically active or

managing medicines. Hence, we developed modules addressing these behaviours. To do this, we selected

BCTs from the Abraham and Michie taxonomy55 that had been shown to be effective. For example

‘goal-setting (behaviour)’, ‘action-planning’, ‘review behavioural goals’, ‘problem-solving’, ‘prompt

self-monitoring’ and ‘provide feedback on performance’ were chosen, as these techniques have been

associated with positive outcomes of previous behaviour change interventions59,61,142 and are consistent

with self-regulation (control) theory.143 ‘Prompt self-monitoring’ and ‘provide feedback on performance’

were also the most commonly used techniques in interventions that had an impact on glucose control.38

From the qualitative work, users identified the following additional BCTs as useful and engaging:

‘information provision’ on a variety of areas (antecedents, consequences, etc.), ‘instructions on how to

perform behaviours’ (e.g. exercises, injections), ‘social support’, ‘social comparisons’, ‘self-monitoring’ of

behaviour and outcomes, ‘prompts’ and ‘adding objects to the environment’.

Applying these techniques led us to develop a content outline for each behaviour change module

comprising the following headings: ‘understand’, ‘decide’, ‘plan’ and ‘staying motivated’. The section titled

‘understand’ aimed to help users understand the rationale for targeting each behaviour and how change

could be achieved. Hence, the BCTs used included ‘information provision’ about the expected physical

and emotional benefits of the change and ‘instructions on how to perform behaviours’. The aim of the

‘decide’ section was to help users decide whether or not to target that particular behaviour. BCTs included

‘self-assessment’ and ‘feedback’ on current behaviour. The ‘plan’ section aimed to encourage users to

commit to making the change and consider how they would do it. Hence, BCTs included ‘action-planning’,

‘goal-setting’ and ‘problem-solving’. Finally, ‘staying motivated’ aimed to help users maintain their planned

behaviour change and included the BCTs ‘self-monitoring’, ‘review goals’, ‘provide feedback’, ‘prompt

self-rewards’ and ‘prompts/reminders’.

Content and functionality, developed by the team in close collaboration with the software and web

designers, were shown iteratively to the participatory groups and wider team in workshops to solicit

feedback on any changes needed to improve accuracy, acceptability and usability.

Emotional management
The Corbin and Strauss model emphasises the central importance of managing the strong negative

emotions that arise from having a LTC and this had been confirmed by our qualitative work: people with

T2DM and HCPs had both stressed the emotional burden of diabetes mellitus. On this basis, we took a

three-pronged approach to helping users manage these emotions: (1) all content should be presented in

a positive and supportive manner; (2) we would include opportunities to learn about the experiences of

other people with T2DM; and (3) we would have specific modules aimed at managing emotions.

As the evidence for the use of computerised CBT for treating depression, anxiety and other mental health

problems was strong,32,144–146 we decided to include some CBT-based modules. We searched for existing

digital interventions that have been shown to be effective in reducing mild to moderate anxiety and

depression. Living Life to the Full was chosen as it was freely available, was UK centric (an important

factor for engagement to our users), had been developed with user input and been shown to be clinically

effective in reducing depression and anxiety.147 Living Life to the Full teaches people key skills in tackling

and responding to the challenges and demands of everyday living. We worked with its developer,

Professor Chris Williams, and our participatory design panel to adapt the Living Life to the Full material

to make it more suitable for people with T2DM.

Users had said that hearing other people’s experiences and responses to similar challenges could be

beneficial and this view was supported by the research,36 which showed that hearing or reading about
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other people facing similar problems had the potential to enhance perceived social support and coping

mechanisms. Moreover, evidence suggests that people with low literacy or low health literacy are more

able to understand experiential information embedded in a patient’s story than abstract information.148–150

The world leader in provision of such personal stories is healthtalk.org, at the time called HealthTalkOnline

(HTO), created by the charity Database of Patient Experiences (DIPEx).151,152 HTO had created a module

of patient experiences of T2DM, with videos of about 40 interviews with people from a range of ethnic

and socioeconomic backgrounds. The interviews were carefully curated to present a balanced and

comprehensive overview of patient experiences. We approached the academic lead for HTO, Professor

Sue Ziebland, and the chief executive officer of DIPEx, Luis Carrasqueiro, for permission to incorporate the

HTO module on T2DM and were granted this.

We also decided to include a moderated forum, as users had requested this and the evidence suggested

that forums can affect a person’s sense of social support as well as providing experiential knowledge on

how to cope with conditions and stressful situations.153 Providing advice to help others has also been

associated with an increase in well-being.154–156

Role management
The Corbin and Strauss model emphasises the profound sense of ‘biographical disruption’57 caused by

a LTC and our qualitative work confirmed that this was important to our users. They were particularly

interested in content that would enable them to continue with aspects of daily life that they had previously

taken for granted, such as social occasions, holidays, travel, insurance, eating in restaurants, cafes or work

canteens and working variable hours, for example shift work.

We could find little evidence for effective interventions addressing these issues and, therefore, were mainly

guided by our participatory design panel. The resulting content included acknowledgement that the

diagnosis of diabetes mellitus can be life-changing and that some previously routine activities can become

challenging and provided information on how to manage these. This information ranged from practical

advice about managing medication and diet when working shifts, to resources around employment law,

to sections from the HTO videos described in Emotional management and additional videos developed

in-house, detailing how other people had felt and their methods of managing these challenges.

We also envisaged the forum as a place where users could exchange information about specific

practical challenges.153

Accessibility: guiding principles for writing content
In parallel with determining content, we considered how the content should be presented. We wanted to

ensure that the material was accessible to people with low or moderate literacy skills, or for whom English

was a second language. As 85% of the UK population have a reading age of ≥ 12 years,157 we aimed

for all our written content to have a reading age of 12 years (similar to that of a tabloid newspaper). In

response to requests from the patient participatory panel, we ensured that key information was presented

as both as text and by video to suit users with a range of preferred learning styles.

Presenting complex information in simple language is a skill, and one that not all academics have mastered.

Hence, we arranged training for the core team in writing for the web, given by a person who was a writer,

editor and trainer working in publishing, journalism and public relations. This course covered key skills for

presenting information clearly and concisely, targeting a reading age that reflected the national average,

styling content and engaging readers. As a result of the training, we developed a style guide to ensure that

all contributors wrote in the same style and applied the same principles.

The content to be written was then divided up among the team based on their skills and experience; for

example, much of the content on medications was delegated to clinicians, whereas content on emotional

management was undertaken by the psychologists. First drafts were then circulated to the rest of the team

for internal review. Once agreed, content was added to the website (which was not live at this point) and
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reviewed by the participatory panels of HCPs and patients. HCPs commented on whether or not the

content contained any factual errors, conformed with NICE guidance, was realistic in terms of routine care,

was likely to be acceptable to GPs, nurses and other clinicians and whether or not anything was missing or

could be improved. Patients commented on the look, feel and tone of the website, whether or not it met

their needs and the overall layout and navigation. In some cases, this led to rewriting or reformatting

content. Finally, all content was reviewed and edited by a professional editor.

Accessibility: film and video
Early development work indicated that written content should also be displayed in video format to make

it accessible to a range of learning styles and preferences. The patient participatory group identified one

particular video from the Diabetes UK website that they liked and found informative. We contacted

Diabetes UK and sought permission to use this video; they agreed to this, provided we included the

acknowledgement ‘Reproduced with the kind permissions of Diabetes UK’. Diabetes UK also provided the

details of the film’s producer whom we contacted to discuss amendments to the video (largely around

removing content related to type 1 diabetes mellitus and adding some content). The producer was very

keen to get involved and subsequently wrote, produced and edited all of the videos.

The participatory design group had identified key areas of information that they wanted presented in video

format, which guided our decisions of what videos to create. First, they wanted an explanation of what

T2DM is. This content was delivered as animation, ‘Explaining type 2 diabetes’. Second, the group wanted

videos that explained important aspects of self-management. Four videos were created that combined

animation, health professional interviews and personal accounts of people with T2DM, talking about diet,

losing weight, physical activity and taking medications. Finally, the participatory group wanted videos that

gave examples of exercises that they could perform. We worked with a personal trainer (identified through

the PPI panel), and the director to devise a series of 34 exercise videos that demonstrated exercises that

could be performed at home. Three people with T2DM appeared in these videos alongside the personal

trainer. Videos demonstrated exercises for beginners and reduced mobility, intermediate fitness levels and

more advanced fitness levels. All videos were ‘bite-sized’ and users could create a playlist, with continuous

playback so they could follow a circuit at home.

Thus, the final selection of videos included key information about the nature of diabetes mellitus, its

treatment and the importance of self-management and the experience of having diabetes mellitus and

exercise videos.

Web design
We contracted a web designer to make the intervention attractive, user friendly and easy to navigate and

to ensure that it satisfied the Royal National Institute for the Blind guidance for accessibility.

Specific objectives were to restyle the default template to improve attractiveness and readability, design an

attractive and simple-to-use home page that provided easy access to all of the functionality of the website,

ensure the menu structure and navigation tools were simple and easy to use and to create custom artwork

(text boxes, images, animation) for relevant articles.

The web designer was also responsible for sourcing and creating images for the website. These were

sourced from Shutterstock (Shutterstock Inc., New York, NY, USA) and Getty Images (Getty Images

International, Seattle, WA, USA) or taken by the designer. The web designer adhered to the principles

laid out in the style guide and also contributed to this style guide.

One technique used in HCI and web design to improve the usability of a digital intervention is the ‘user

journey’.158 This involves working with either real users or prototypical personae, identifying how they will

use the proposed intervention and ensuring that they can find what they are looking for quickly and easily.

Together with our web designer, we created seven personae who, between them, represented a diverse

spectrum of patient characteristics (based on age, gender, ethnicity, duration of diabetes mellitus since
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diagnosis, health literacy, computer skills, motivation, diabetes treatment and social circumstances) to help

illustrate the range of user needs. These user journeys helped guide the preliminary development of the

navigation and site layout, which was then reviewed and refined by our participatory design panels.

Iterative testing and piloting
The HeLP-Diabetes programme was extensively tested and piloted throughout the development process

and before going ‘live’. Testing and piloting included the following procedures.

Multidisciplinary reviews
All content and functionality were iteratively tested and reviewed by our patient and HCP participatory design

panels. HCP review focused on ensuring that the content was consistent with NICE guidelines, evidence from

clinical trials and best clinical practice. Additional checking was undertaken by the multidisciplinary diabetes

team at Whittington Health, led by Dr Maria Barnard, co-investigator and a consultant in diabetes mellitus.

Our multidisciplinary steering group also reviewed and commented on the intervention during development

and before it went live.

Usability testing
We also undertook formal usability testing on the near-final (beta) version of the intervention. Users with

little or no previous experience of the intervention were observed carrying out a series of predefined tasks.

The sessions were recorded using screen capture and audio-recording software. The data from these tests

were reviewed by the web designer to optimise the navigation, look and feel of the intervention and

improve the usability of the interactive tools for quizzes, videos and goal-setting.

Bug fixing
We developed multiple systems for reporting technical malfunctions and errors. A tool was installed on the

website, visible on all pages, that allowed users of the development site to instantly report a problem to

the software developers. The report included details of the page being viewed and the operating system

and browser being used to allow the conditions leading to errors to be recreated. The main difficulties

were from the Internet Explorer 7 and 8 browsers but, as these were commonly used on NHS IT systems,

the browsers were actively supported even though the technology was old and heading for obsolescence.

Early prototypes were subjected to intensive internal testing by the UCL team and problems were reported

to the software team. Errors that were picked up by the patient participatory panel at home or during

workshops were carefully documented and reported to the software company. Weekly meetings with the

software company were used to discuss progress and review results of bug fixing.

Editing
Thorough proofreading and editing were essential for credibility and maintaining users’ trust in the

intervention,90 as discussed in Chapter 4. We employed a full-time editor for the last 3 months of the

development period to check every page for spelling and grammatical errors and to ensure adherence to

the style guide.

Piloting
The final testing was undertaken with two people with T2DM registered at the practice where a

co-investigator, Kingshuk Pal, worked as a GP. This piloting aimed to test functionality and sign-up

procedures in a real clinical context and identify any serious problems that could have an impact on

deployment of the intervention in the RCT and implementation study.

Technical specifications and information governance
As set out under Methods, one important objective was to ensure that the programme met the

appropriate information governance and technical requirements for implementation within the NHS.

This governed many of our choices for the website software and platform.
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The HeLP-Diabetes programme was created using the Joomla! (version 2.5, Open Source Matters,

New York, NY, USA) CMS. The criteria for selecting a CMS included that:

1. the interface for the content management be intuitive so that the UCL team could be trained to use it

2. the creation of open-source content in the system was widely supported, to minimise risks – that is,

development could be taken over by another software company if needed at the end of the contract or

if the contract needed to be terminated early, which also supported the requirement for UCL to own

the IP and code created as part of the project rather than simply owning a licence

3. there were high levels of security that would enable the final intervention to meet information security

standard International Organization for Standardization (ISO) 270001, as required by the NHS and

similar bodies

4. the CMS could be used to create attractive, function-rich and easy-to-use websites; a vibrant and stable

development community that ensured the CMS would improve and evolve over time and be regularly

updated and patched to deal with new security vulnerabilities or other technical anomalies.

The final intervention was hosted in an ISO 27001-certified environment within England and security

audits were done, as required by the NHS Information Governance Toolkit.159 The intervention was run

on a LAMP (Linux, APACHE, MijoSQL and PHP) stack outside the NHS N3 national broadband network.

Hosting the intervention within the N3 national broadband network environment would have significantly

increased development time and costs, which would not have been feasible within our timelines and budget.

Links with the general practice electronic medical records
Our initial application stated that we would link the patient’s EMR with the HeLP-Diabetes intervention and

our qualitative work with people with T2DM confirmed that patients would like to have access to selected

parts of their record (see Chapter 4). Clinicians were much more hesitant and voiced concerns about

security, privacy and the possibility of patients misunderstanding, or being upset by, information in the

EMRs (see Chapter 5).

We worked hard to find a compromise that would be acceptable to both sets of users. The final proposal,

agreed by our participatory design panels, was that the summary problem list, medication list and results

of investigations (once signed off by the GP) could be exported to the HeLP-Diabetes programme.

We were initially successful (in 2012) in establishing an interface with EMRs for patients who were

registered with GPs who used the EMIS Health (formerly Egton Medical Information Systems) medical

records system, thanks to our co-investigator, Brian Fisher, who was a director of the Patient Access to

Electronic Record Systems (PAERS) company. This was a considerable challenge, both technically and

from a clinical governance perspective. The system allowed for registered users of the HeLP-Diabetes

programme, with their GP’s permission, to access summary data from the EMIS Health EMR, via the

PAERS gateway, and upload it into the My Health Record section of the HeLP-Diabetes programme.

However, EMIS Health subsequently (2012–13) updated its software; this update no longer supported the

PAERS gateway, meaning that we could no longer link the HeLP-Diabetes programme with EMRs. We

explored alternatives, including the Medical Interoperability Gateway (MIG), provided by Healthcare

Gateway, which had been charged by the Department of Health and Social Care with arranging and

allowing shared access to GP EMRs. However, the MIG business model was aimed at CCGs and similar

large organisations, and its costing structure was based on whole CCGs. As we needed access to

individual patient records across different CCGs, this was not appropriate and neither was it affordable.

Costs quoted to us, including a discount for academic use, were of the order of £50,000 start-up fees

followed by £100,000 per annum.

Therefore, we were unable to provide a link to patient EMRs as part of the HeLP-Diabetes programme.
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Maintenance and updating
One key feature of the HeLP-Diabetes programme was that it contained information that was up-to-date

and reflected current best practice. Moreover, out-of-date content and broken hyperlinks are known to

undermine trust90 (see Chapter 4). In addition, Joomla! and the other software used in the intervention

were likely to undergo regular upgrades that would affect performance. Therefore, it was essential to have

a system for regular updates and good technical maintenance.

We established a maintenance contract with our software design company to cover bug fixes and upgrades

to Joomla!, other software, servers and browsers. This contract also allowed us to update content and,

within limits, functionality.

To keep the content up-to-date, we established a system of monthly multidisciplinary meetings, including

an information scientist based at the local medical library, clinicians (GPs, diabetes specialist nurses), health

service researchers, psychologists and PPI representatives (who had been involved in participatory design).

The core academic team and the information scientist scanned the literature for topical stories that would

interest our users, such as new research about treatments, new guidance from NICE or reports on diabetes

care. These news stories were discussed and the team selected two or three to write it up for the website.

The criteria for selection included relevance to patients, underlying positive message (e.g. benefits of a new

treatment or behaviour change, rather than ‘bad news’ about, for example, complication risks or survival),

and that over a period of time we covered a broad range of relevant topics.

When there was important but negative news or research, we were careful to frame it in a way that

encouraged and enabled people to avoid negative outcomes. Articles were written by one member of the

team and commented on by the PPI members and the rest of the team to ensure that they were accurate,

easily comprehensible, conveyed a clear message and would not depress our users. These articles were

sent out to registered users in regular newsletters (see Encouraging engagement for more detail) and

added to the main intervention. Each time we added a new article to the intervention, we checked that

there was no conflict between the new material and any pre-existing material.

In addition to these monthly updates, we checked every page of the website at least annually to ensure

factual accuracy, consistency with latest guidance and full functionality.

Major reviews of the intervention were also required, although it was not clear how often these should

be scheduled. The intervention was ‘completed’ in early 2013; in 2015, we undertook a major review.

The timing of this review was triggered by the publication of the revised NICE guidance for T2DM. For

this review, we set up multidisciplinary working groups of PPIs, clinicians, researchers and administrative

support. Each working group took several sections of the intervention and, over a series of workshops,

reviewed the content, navigation, design, illustrations and functionality and generated lists of changes that

were either required or desired. All of the required changes were undertaken, and as many of the desired

changes as feasible within the budget and time available.

This sort of major review is expensive and time-consuming, and the frequency of such reviews will be a

significant determinant of the ongoing costs associated with long-term dissemination of the programme.

Results

The final intervention was (and is) a very large website, with over 560 web pages.
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Content
The overall content was broken down into eight sections:

1. understanding diabetes (145 web pages; information about the nature and causes of diabetes mellitus

and how it affects the body)

2. staying healthy (107 web pages; motivational material about how to maintain optimal physical and

emotional health and the importance of self-management; new behaviour change modules and

previously validated programmes for diet, weight loss, physical activity, smoking cessation, moderating

alcohol intake and taking medicines)

3. treating diabetes (70 web pages; information about medications used in diabetes mellitus, including

information about indications, side effects and monitoring; importance of managing cardiovascular risk

factors as well as glycaemic levels; importance of regular monitoring to prevent retinopathy, neuropathy

and nephropathy; and the types and roles of different HCPs in caring for people with diabetes mellitus)

4. living and working with diabetes mellitus (87 web pages; focus on managing social and work situations,

such as shift work, parties or holidays; the impact diabetes mellitus has on relationships, including sexual

relationships; and possible impact diabetes mellitus can have on emotions and feelings of self-worth)

5. managing my feelings (61 web pages; self-assessment tools for identifying low mood, CBT modules and

mindfulness-based approaches)

6. my health record (45 web pages; opportunity to record appointments with HCPs and results of tests or

self-monitoring, with opportunities for graphical displays and feedback)

7. news and research (16 web pages; updates about diabetes treatment, in-depth articles about seminal

research papers; and information for HCPs, such as NICE guidelines)

8. forum and help (28 web pages; moderated forum; videos of personal stories about diabetes mellitus

used with licence from healthtalk.org; and additional resources, including local resources tailored to

the CCG).

Each section combined written information with videos and other graphics. There were interactive and

tailored components in each section, apart from news and research. Behaviour change and emotional

management sections included opportunities for self-assessment, in the form of validated questionnaires

with automated feedback that contained recommendations for action. Users could set the programme to

send them automated texts or e-mail reminders and alerts when new entries were posted in the forum. They

could opt out of the regular engagement e-mails and newsletters described in Encouraging engagement.

More details of the website’s content, with screenshots, are provided in Appendix 1, with a site map in

Appendix 2.

Registration and facilitation
Our grant proposal had emphasised that the intervention would be more than just the web-based

programme. We conceptualised it as comprising interactions between people with T2DM and their

HCP and the web programme. We thought that it was important that patients were introduced to the

programme by a HCP, as we thought this would demonstrate that the programme was part of the overall

care offered by the NHS and that their HCP felt that they would benefit from using the programme; HCP

input could also help overcome the digital divide.

In our initial application, we described three ways in which HCPs could support use of the intervention:

(1) initial registration and introduction to the programme; (2) follow-up phone calls to promote use and

address any technical difficulties the user was experiencing; and (3) making reference to the programme

within consultations, for example by reviewing progress against personal goals, discussing self-monitoring

data or suggesting that a patient could benefit from a particular section.

Our qualitative work described in Chapters 4 and 5 showed that we needed to revise this model. Although

people with T2DM welcomed HCP input, both they and HCPs felt that our suggestions were unrealistic.

Thus, we refined our model for the trial (see Chapter 7), limiting the facilitation to registration and an
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initial demonstration of the site (undertaken in one 20-minute appointment). For the implementation

study (see Chapter 9), we had to refine the model still further, reducing HCP input to a minimum with

a 5-minute registration process; even this proved overly burdensome for some practices, leading to the

development of a patient self-registration model.

Encouraging engagement
Further encouragement for people with T2DM to engage with the programme came through regular

e-mail or (later) text message prompts. E-mails started in November 2013 and consisted of either a short

two- or three-line text with a single message and link to the relevant section of the website; or a longer

newsletter (of one A4 page), which summarised recent research or news, explained what this meant for

people with T2DM and contained a paragraph or two on a specific health promotion or feature of the

programme, all with relevant links.

In October 2014, we added text message prompts. These were very brief, with one clear message and a

link to the programme.

Examples of the shorter e-mails included a seasonal reminder of the importance of influenza vaccinations

for people with T2DM, with a link to the HeLP-Diabetes programme website explaining how and why they

were beneficial and reminding them that GPs offered free influenza vaccinations. We sent around three

prompts per month – usually two short e-mails or a text message plus one longer newsletter. Users could

opt out of receiving prompts.

The procedure for writing newsletters is described above (under Maintenance and updating). The

development of the shorter e-mails and text message followed a similar process, with the multidisciplinary

team coming up with ideas that were then prioritised in discussion with PPI members. E-mails or text

messages were then drafted by one team member and reviewed by the rest of the team and at least two

PPI members.

We undertook some formative evaluation of the engagement e-mails, newsletters and text messages,

exploring quantitative data on which e-mails or newsletters were opened and whether or not users who

opened these subsequently visited the intervention website. These data suggested a small positive effect

on engagement. We also undertook usability testing and qualitative interviews exploring which features of

the e-mails or newsletters were perceived as interesting or attractive and what features would promote

opening them and subsequently visiting the intervention.

These interviews showed that engagement prompts should be short, easy to understand, contain plenty of

links to the main intervention, provide non-directive advice, be personalised and contain news and updates

around topics of interest to users. The use of bullet points, pictures and bold colours encouraged users to

read the prompts and follow the links to the intervention website. Examples of e-mails and newsletters

sent can be found in Appendices 3 and 4.

Discussion

It can be seen from the information in this chapter that developing the HeLP-Diabetes programme was

resource-intensive, requiring input from a multidisciplinary team that included substantial user representation,

and had a strong theoretical underpinning. The HeLP-Diabetes programme took 2 years to develop and

requires significant ongoing investment to maintain. We believe that this careful approach, combining

participatory design with theoretical underpinning, academic rigour and an agile approach to software and

web design, is a key factor explaining the results of the evaluations reported in the following chapters.
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Chapter 7 Randomised controlled trial of the
Healthy Living for People with type 2 Diabetes
programme

Summary

Previous chapters have described the work leading up to the development of the HeLP-Diabetes

programme and given a detailed description of the programme itself. This chapter describes the evaluation

of the programme in a multicentre individually randomised controlled trial in primary care. The protocol

and the statistical analysis plan for the RCT can be found on the project web page on the NIHR Journals

Library website [www.journalslibrary.nihr.ac.uk/programmes/pgfar/RP-PG-0609-10135/#/ (accessed

August 2018)].

We recruited adults aged ≥ 18 years who had T2DM and were registered with participating general

practices. Consenting participants were randomised to receive either the HeLP-Diabetes programme or a

simple, information-only, comparator website. We collected data online, with baseline data being collected

prior to randomisation. The joint primary outcomes were diabetes control, as measured by glycated

haemoglobin (HbA1c) level, and diabetes mellitus-related distress, as measured by the PAID scale. The

secondary outcomes were clinical data, emotional state and satisfaction; the health economic outcomes

were quality-adjusted life-years (QALYs) and health service usage. Follow-up was at 3 months and

12 months after randomisation, with 12 months the primary outcome point.

We calculated that a sample size of 350 participants being randomised with 85% retained at follow-up

would provide 90% power, at the 5% level of significance, to detect a 0.25% difference in HbA1c levels

and a 4.0 difference in PAID scores (reflecting the minimal clinically important differences). The analysis

compared groups as randomised (intention to treat) using a linear mixed-effects model, adjusted for

baseline data with multiple imputation of missing values.

We recruited 374 participants between September 2013 and December 2014. Of these, 185 were

allocated to the intervention group and 189 to the control group. Final (12-month) follow-up data were

available for 318 (85%) participants for HbA1c levels and 337 (90%) participants for PAID scores. Of these,

291 (78%) and 321 (86%) responses were recorded within the predefined window of 10–14 months.

Participants in the intervention group had lower HbA1c levels than those in the control [mean difference

–0.24%; 95% confidence interval (CI) –0.44% to –0.049%; p = 0.014]. There was no significant overall

difference between groups in mean PAID score (mean difference –1.5 points; 95% CI –3.9 to 0.9 points;

p = 0.21), but prespecified subgroup analysis showed that the intervention had a beneficial impact on

participants who had been diagnosed more recently (p = 0.004). The authors conclude that this evidence-

based theoretically informed self-management programme may be added to the menu of options available

for patients with T2DM in the NHS.

The health economic analysis is described in Chapter 8.

Background

The rationale for developing a web-based self-management programme for people with T2DM has been

addressed in Chapter 2. Here, we focus on the rationale for the selected trial methods, including the

decisions on the population eligible, individual versus cluster randomisation, the choice of two primary
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outcomes and web-based data collection. We also comment on the closure of the MRC’s GPRF and the

impact this had on the conduct of the trial.

Our specification of the trial population reflected the overall goal of the programme grant, which was to

develop a self-management programme that could be used by the great majority of people with T2DM in

the UK. Hence, we deliberately kept the inclusion criteria wide and the number of exclusion criteria to a

minimum compatible with ethical obligations (e.g. the ability to provide informed consent) and pragmatic

considerations (e.g. the physical and mental capacity to use a web-based programme on a computer).

There were potential disadvantages to this approach, including a floor effect, in which recruited patients

were already so well controlled that there was little or no room for improvement, but we thought this risk

was worth taking to maximise the likelihood of the results being generalisable to the relevant population

(people with T2DM registered with a GP in the UK).

We debated whether or not the trial should be cluster randomised or individually randomised. Cluster

randomisation had the potential to make recruitment easier, as all patients in participating practices could

be referred to the allocated intervention; however, we thought it had greater potential to introduce bias,

as GPs would know which intervention patients received, which could influence referral patterns, and

patients would know which intervention they received, which could influence participation rates. The main

risk of bias with individual randomisation was the potential for contamination, in which patients from the

same household or social circle were randomised to different interventions and exchanged usernames and

passwords. This risk was monitored, by looking for participants with similar names and addresses and by

allowing for this in the sensitivity analyses.

The choice of joint primary outcomes was also considered at length. The rationale for two primary

outcomes was that these outcomes reflected the twin aims of the intervention: to improve diabetes control

and to reduce diabetes mellitus-related distress. Around 40% of people with T2DM have significant levels

of distress, which has a severe impact on their quality of life,160 and diabetes mellitus-related distress is an

important outcome for patients.161 Our PPI panel was clear that this should be a primary outcome, and the

importance of emotional well-being for people with diabetes mellitus has been described in Chapters 2

and 4. In contrast, a number of HCPs stated categorically that they were only interested in patients’ levels

of HbA1c as a measure of diabetes control and that a reduction in distress without an improvement in

diabetes control would not be considered a worthwhile outcome and would not lead them to promote or

adopt the HeLP-Diabetes programme in their clinical practice. By adopting both as joint primary outcomes,

we were able to reflect the priorities of both groups of stakeholders and to ensure that the results of the

trial could be compared with alternative self-management programmes and included in meta-analyses, as

HbA1c level is almost universally reported in trials of self-management interventions for diabetes mellitus.

In line with previous trials in this area,162 we decided to adopt both as co-primary outcomes and to test

both at a 5% level of significance.163

Much of the trial was conducted online. Online trials have several advantages, including reduced costs, as

participants enter their self-reported data directly into a web-based form, which is automatically transferred

to the trial database, thereby avoiding the need for double data entry.164 Online data collection also has

the potential to reduce the number of missing data, as the questionnaires can be designed to not allow

participants to progress until all questions on a page are completed. The main disadvantages with

online trials are a difficulty in characterising the population from which the sample was recruited and

poor retention.164

Our selected design aimed to maximise the benefits of online data collection while minimising the

disadvantages. By recruiting through general practice, we had a defined population and participants had

face-to-face contact with the practice research nurses, thus engendering the feeling of belonging to an

important endeavour that has been identified as promoting retention to trials. Furthermore, our design

dictated that patients could only be randomised once their baseline data, collected using the web-based

form, were complete, thus ensuring a more engaged trial population.
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The main disadvantage of working with general practices was the problem of blinding nurses who were

involved in data collection. Our original plan had been to run the trial through the MRC’s GPRF. Practices

in the GPRF employed additional nurses to act as research nurses. These nurses were trained in research

methods and good clinical practice, and understood the importance of obtaining informed consent,

remaining blind to intervention allocation and obtaining complete follow-up data. Unfortunately, the GPRF

closed between the NIHR decision to fund the overall programme grant and the start of the trial. Its work

was subsumed into the PCRN. Practices in the PCRN were often less well-resourced than GPRF practices

and many did not have sufficient nursing staff for one nurse to act as a practice nurse (training participants

in use of the intervention and providing routine clinical care) and one to act as a research nurse (blind to

allocated intervention and collecting follow-up data). In many practices, the decision to participate in

research was made by the GPs, but the work was undertaken by nurses. These nurses did not always have

any interest in, or understanding of, research methods and, as the research component of their job was

often additional to their clinical work, it often took low priority. In some areas the PCRN had employed

and trained research nurses but, as the goal of the PCRN was to facilitate recruitment to studies, these

nurses were seldom able to help with follow-up.

We addressed these challenges by adopting a flexible approach to working with practices and using

funds that had been allocated to the GPRF for data collection and quality control. When practices had

two nurses, we reimbursed the practice for the work of data collection and follow-up. Recruitment costs

were covered by service support costs. When practices had only one nurse, we negotiated with the local

PCRN to identify the best use of available resource. Often this resulted in the PCRN nurse undertaking

recruitment and initial training of participants, while the practice nurse undertook follow-up data

collection. Occasionally, we directly reimbursed the PCRN nurse for undertaking follow-up. We also

communicated closely with the practice nurses in participating practices and tried to find individual

solutions for each practice (e.g. offering overtime payments or finding some other incentive that was

acceptable to the practice and the nurse).

Aims and objectives

The aims of the trial were to meet the programme’s evaluation objectives (see Chapter 3) to

determine the:

1. effect of the HeLP-Diabetes programme on clinical outcomes and HRQoL in people with T2DM

2. incremental cost-effectiveness of the intervention compared with usual care from the perspectives of

health and personal social services and wider public sector resources.

The hypothesis was that the use of the intervention would improve diabetes mellitus-related quality of life

and health status.

The health economic analysis is reported in Chapter 8.

Methods

Design
The study was a multicentre, two-arm individually randomised controlled trial in primary care.

Setting
The setting was general practices in England.
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Participants
Participants were adults, aged ≥ 18 years, with T2DM, registered with participating general practices. In

order to maximise the ability to generalise from the results of this pragmatic trial, exclusion criteria were

kept to a minimum. We excluded people who were unable to provide informed consent, for example,

because of psychosis, dementia or severe learning difficulties; terminally ill patients with < 12 months’ life

expectancy; those unable to use a computer as a result of severe mental or physical impairment; those

unable to use the intervention because of insufficient mastery of spoken or written English; and those who

were currently participating in a trial of an alternative self-management programme. Participants did not

need home internet access or prior experience of using the internet to take part. Those with previous or

current experience of self-management education were eligible to participate.

Recruitment
Recruitment took place in two stages. First, we recruited practices through research networks, including

the PCRN and the North Central London Research Consortium. Second, once a practice had agreed to

participate and completed set up procedures, participant recruitment started.

Patient recruitment followed standard opt-in procedures. Each practice had a register of patients with

T2DM, as required by the QOF. A nurse or other qualified health professional reviewed the EMR of each

patient on this register to screen out those who were ineligible. All of those who were remaining were

sent a letter from their GP inviting them to participate in the study. A participant information sheet,

consent form, expression of interest and stamped addressed envelope were included. Patients who were

interested in participating were asked to return the expression of interest form to the trial manager.

On receipt of expressions of interest, the trial manager contacted the practice research nurse who then

offered the patient an appointment at the practice. This provided patients with an opportunity to discuss

the pros and cons of participation and, if they wished to proceed, sign the consent form. Baseline clinical

data were obtained either at this appointment or a subsequent one. After signing the consent form,

patients were asked to complete the self-report baseline data and patients were randomised only once all

baseline forms were completed. Randomisation marked the point of study entry.

Randomisation
Randomisation was performed centrally using a web-based randomisation system provided by Sealed

EnvelopeTM (London, UK; www.sealedenvelope.com). Randomisation was at the level of the individual

participant and conducted using random permuted blocks of sizes 2, 4 and 6, stratified by recruitment

centre. The practice nurse was informed which arm the participant had been randomised to so that those

in the intervention arm could be offered the training appointment.

Intervention
The intervention consisted of facilitated and supported access to the HeLP-Diabetes programme. There were

three components to the supported access: (1) an introductory training session, (2) supportive follow-up

telephone calls and (3) ongoing discussion of patient’s self-management goals in routine appointments for

diabetes mellitus-related matters.

In the training session, practice nurses registered the patient on either the intervention or the comparator

website and gave the patient a booklet containing the unique resource locator (URL) for the programme,

the participant’s log-in details and information about the content of the website and how best to use it

(a copy of the booklet for the intervention site is available in Appendix 5; a similar booklet was provided for

the comparator site). Nurses showed the patient how to access the website and introduced them to the main

content areas. The nurse was asked to discuss with the patient what their most pressing needs were and use

this to guide them towards certain sections, such as improving diet, being more physically active or managing
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emotions. Follow-up telephone calls were offered to support the patient in the use of the programme. Nurses

and doctors in participating practices were asked to refer to the programme in consultations with participating

patients and to integrate information from the programme into management plans.

The HeLP-Diabetes programme was a theoretically informed web-based programme for which the overall

goals were to improve health outcomes and reduce diabetes mellitus-related distress.165 Overall, content

was guided by the Corbin and Strauss model of managing a LTC, which posits that patients must

undertake medical, emotional and role management.54 It was developed using participatory design

principles, with substantial input from users, defined as people with T2DM and HCPs caring for such

patients. All content was evidence based, drew on evidence on management of diabetes mellitus and

promoted behaviour change and emotional well-being.

The HeLP-Diabetes website contained information sections on diabetes mellitus, how diabetes mellitus is

treated, possible complications of diabetes mellitus, possible impacts that diabetes mellitus can have on

relationships at home and at work, dealing with unusual situations such as parties, holidays, travelling or

shift work, and what lifestyle modifications will improve health. Further sections addressed skills and

behaviour change, including modules on eating healthily, losing weight, being more physically active,

smoking cessation, moderating alcohol consumption, managing medicines, glycaemic control and blood

pressure control. Users could set the programme to send themselves reminder text messages or e-mails

and could specify the content and frequency of such reminders.

The third strand of components focused on emotional well-being, with self-help tools based on CBT

and mindfulness. There were multiple personal stories (used with the licence from HTO, now known as

healthtalk.org, www.healthtalk.org), and a moderated forum. Participants were free to use the programme

as much or as little as they chose. Engagement was promoted through regular newsletters, e-mails and

text messages containing updates on latest diabetes mellitus-related research or practice, seasonally

relevant advice (e.g. on fasting during Ramadan, benefits of influenza vaccinations), and links to specific

relevant parts of the programme. Two or three prompts were sent each month, although users could

opt out of receiving them. For more information about the HeLP-Diabetes programme, e-mail and text

messages prompts see Chapter 6.

Comparator

From a NHS perspective, the important research question was whether or not the proposed intervention

could improve health outcomes when compared with current practice. However, to improve acceptability

to participants and help maintain blinding, all participants had access to a website. Participants in the

control arm were given access to a simple information website, based on the information available on the

Diabetes UK (www.diabetes.org.uk) and NHS Choices (www.nhs.uk) websites. These participants were

also given a booklet with a URL and user log-in details, but did not have an introductory session with the

nurses, as the site was very limited and the control website did not need an introduction or training for

its use.

Outcomes and outcome measures

Parts of this section have been adapted from Murray et al.166 © 2015 Murray et al. This article is distributed

under the terms of the Creative Commons Attribution 4.0 International License (http://creativecommons.

org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,

provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative

Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication

waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this

article, unless otherwise stated.
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Primary outcomes
The outcomes to be measured reflected our aims of improving clinical outcomes and HRQoL. We selected two

primary outcomes: HbA1c levels and diabetes mellitus-related distress, as measured by the PAID scale.167,168

The PAID scale has 20 items focusing on areas that cause difficulty for people living with diabetes mellitus,

including social situations, food, friends and family, diabetes mellitus treatment, relationships with HCPs

and social support. It has been the subject of a number of reviews169–173 comparing available quality-of-life

measures for diabetes mellitus. Eigenmann et al.170 assessed available measures against criteria of reliability –

content, face, construct, criterion and convergent validity; responsiveness to change; interpretability; response

burden; acceptability and availability – and concluded that the PAID scale was one of three measures that met

all criteria. It is sensitive to change and has been widely used to evaluate self-management programmes for

people with T2DM, including in the influential DESMOND trial.15

Secondary outcomes
Secondary outcomes were selected to reflect the proposed pathway of action of our intervention and allow

for health economic analysis. They can be categorised as clinical, patient-reported or economic outcomes.

The clinical outcomes were:

l systolic blood pressure (SBP) and diastolic blood pressure (DBP)
l body mass index (BMI)
l total cholesterol and high-density lipoprotein cholesterol (HDL-C) (not fasting)
l completion of ‘nine essential processes’ (weight, blood pressure, smoking status, measurement of

serum creatinine, cholesterol and HbA1c levels, urinary albumin and assessment of eyes and feet) – data

were obtained from notes at the 12-month follow-up point for data before randomisation (12 months

prior) and after randomisation (12 months after).

The patient-reported outcomes were:

l depression and anxiety, as measured using HADS13

l diabetes mellitus-related self-efficacy measured using DMSES174

l satisfaction with treatment, measures using the status and change versions of the Diabetes Satisfaction

with Treatment Questionnaire (DTSQ).15

The economic outcomes were the EuroQol-5 Dimensions (EQ-5D) and health service use.

In addition, we used automated software to automatically record each participant’s use of the intervention

(date and time of log ins and pages visited).

Data collection
Each practice provided information on the number of invitation letters sent out and the age and gender of

the patients invited. Baseline data collection covered patient demographic, clinical and other descriptive

data. Demographic data consisted of age, gender, highest educational attainment, ethnicity, current

employment status, presence or absence of home internet access, level of expertise in computer use and

current or previous participation in DSME.

Baseline clinical data obtained from the medical record included:

l the date of diagnosis of diabetes mellitus
l HbA1c levels, blood pressure, total cholesterol levels, HDL-C and smoking status at time of diagnosis
l the presence or absence and date of diagnosis of complications of diabetes mellitus, including

ischaemic heart disease, myocardial infarction, congestive cardiac failure, atrial fibrillation, peripheral

vascular disease, amputation, cerebrovascular disease, retinopathy, renal failure and neuropathy
l a list of current medications.
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Additional clinical data on height (cm), weight (kg), SBP and DBP, current smoking status and current levels

of HbA1c, total cholesterol and HDL-C were obtained during the baseline visit.

Baseline patient-reported outcomes were PAID score, HADS score, DTSQ score, DMSES score and the

EuroQol-5 Dimensions, three-level version (EQ-5D-3L) score.

The collection of follow-up data was at 3 and 12 months, with 12 months as the primary outcome point.

The window for 3-month data was 60–120 days post randomisation (90 ± 30 days) and for the

12-month data was 305–425 days (365 ± 60 days).

Health service use was recorded for the past 6 months at baseline, the past 3 months at the 3-month

follow-up and the past 9 months at the 12-month follow-up. At the 12-month follow-up point,

we extracted the data on completion of the nine essential processes for the 12 months before to

randomisation and the 12 months after randomisation.

Standard operating procedures (SOPs) covered every aspect of data collection and nurses were trained

in these procedures. Adherence to the SOPs was monitored. Participants completed self-reported

questionnaires (demographics, the PAID scale, HADS, DMSES, DTSQ and EQ-5D-3L) online, prior to the

nurse recording clinical outcomes and taking blood for HbA1c levels and lipids to be tested for. The nurse

entered all clinical data directly into the online database and extracted health service use data from

clinical records.

Concealment of allocation and protection against bias
After baseline data had been obtained, randomisation was performed centrally. Allocation was not

revealed to the participants, who were informed only that the trial would compare two forms of web-based

education for diabetes mellitus; in order to maintain blinding of participants, they were not given details of

the differences between the two websites. Practice nurses were provided with similar-looking booklets for

the comparator and intervention websites. Potential contamination was monitored by recording participants

with similar family names and identifying those with the same addresses. When this occurred, it was dealt

with in the analysis by reporting the extent and undertaking a sensitivity analysis excluding these individuals.

The risk of bias in the collection of follow-up data was minimised by using standardised data collection

instruments, with participants completing self-assessment questionnaires before seeing the nurse to record

clinical data. Nurses collecting the clinical data were trained to adhere to detailed SOPs developed in

collaboration with UCL’s PRIMENT Clinical Trials Unit. Blood pressure was recorded using automated

electronic sphygmomanometers. At the 12-month follow-up point, we extracted the data on completion

of the nine essential processes for the 12 months before to randomisation and the 12 months after

randomisation to avoid triggering behaviour change among the study nurses. Estimations of HbA1c and

blood lipid levels were undertaken by the local hospital laboratory used by each participating practice.

Blinding of staff involved in data collection was maintained by having two nurses at each participating

practice. One nurse (usually a practice nurse) was not blinded and was responsible for introducing

participants in the intervention group to the intervention website. The other nurse (a different practice

nurse or a specialised research nurse) was responsible for data collection at follow-up, with a blinded

researcher collecting follow-up data by telephone from persistent non-responders.

Adherence and loss to follow-up
Fidelity of the intervention was promoted and monitored through automatic recording of the use of the

intervention and comparator websites. Practice nurses were trained in the procedures for facilitating access

and provided with laminated booklets to remind them of each stage of the process.
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Every effort was made to promote follow-up, which was co-ordinated by the trial manager centrally.

For the 12-month patient-reported data, an automated e-mail was sent to each participant from the trial

website containing a hyperlink that took the participant directly through to a questionnaire on the data

collection website, with data entered using this link being automatically connected to the participant

identification number. This link remained active for 120 days from when first sent. Up to three automated

reminders were sent at 15-day intervals if the participant had not completed the questionnaires. Fifteen

days after the third automated reminder, persistent non-responders were sent a personal e-mail from the

trial manager’s e-mail account. This e-mail also contained the hyperlink that would take participants

through to the data collection website, linked to their participant identification number. After a further

7 days, non-responders were sent a letter through the post, referring to the link sent the previous

week and also containing a paper copy of the primary outcome measure (the PAID scale), with a letter

encouraging online completion of all the measures but, failing that, asking for completion of the paper

version of the PAID scale, with a stamped addressed envelope for return to the trial manager. If there was

no response after a further 10 days, the trial manager called the participant and obtained the PAID score

over the telephone.

The procedures for the patient-reported data at 3 months were similar but less rigorous. Only two

automated reminders were sent, followed by a personal e-mail and a letter through the post.

Practice or research nurses, blinded to allocation, were asked to collect the clinical data within the window

period, and were reminded to do so by the central trial team.

When a participant withdrew from the trial before the final follow-up, the date of withdrawal and reason

for withdrawal were recorded.

Sample size
We hypothesised that use of the intervention would improve both PAID scores and HbA1c levels. The

analyses gained power through adjustment for baseline levels, which accounts for the correlation between

baseline and follow-up levels. We back-calculated the relevant effective SDs from a previous trial as SD

0.676% for HbA1c level and SD 10.75 points for the PAID score,175 which were substantially lower than

the SDs of cross-sectional measures of around 1.4% and 16 points, respectively, because of the correlation

between baseline and subsequent measures. We intended to recruit 350 participants; with attrition of

up to 15%, we expected to recruit at least 300 participants for the primary analysis, a sample size that

would have given us 90% power to detect an average difference in the PAID score of 4.0 points and 90%

power to detect a difference of 0.25% in HbA1c level. These are both small effect sizes; therefore, the trial

management group decided that, as HbA1c levels and PAID scores are co-primary outcomes measuring very

different aspects of the T2DM condition, both should be tested at a 5% significance level.

Analysis
The analysis followed a prespecified analysis plan, based on comparing the groups as randomised (intention

to treat). The analysis plan was approved by the trial steering committee before unblinding and uploaded to

the trial website. Only HbA1c levels and PAID scores measured within a 10- to 14-month window following

randomisation were used in the primary analysis. Missing 12-month outcomes were imputed using multiple

imputation and baseline and other outcome data (e.g. 3-month data and final follow-up data collected

outside the 10- to 14-month window). Descriptive statistics of the baseline and 3-month outcomes were

summarised by randomised group, with a two-sample t-test used to test differences in mean outcomes

at 3 months for those individuals in whom the outcome was measured.
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A linear mixed-effects model with random centre effects was used to analyse each of the 12-month primary

outcomes separately, adjusting for the baseline level of the outcome, age, gender, previous participation in

self-management programmes, pre-existing cardiovascular disease and time since diagnosis of diabetes

mellitus. Secondary outcome measures were analysed similarly using generalised linear mixed models. Effect

modification analysis for the co-primary outcomes was undertaken by baseline glycaemic control (HbA1c level

outcome only), baseline PAID score (PAID outcome only) and duration of diabetes mellitus since diagnosis,

treating all potential effect modifiers as continuous. The interaction between randomised group and each

effect modifier was included in the model separately and assessed using a test of linear trend. The magnitude

of effect modification was illustrated by splitting baseline HbA1c level into two subgroups, < 7.5% and

≥ 7.5%, and by splitting baseline PAID score and the duration of diabetes mellitus since diagnosis above and

below the median.

Missing data
Multiple imputation using chained equations was used as the primary method to account for missing data

in both baseline and follow-up data.176 A set of imputation models was specified, one for each variable

with missing data. Each variable was then regressed on all other variables, including completely recorded

baseline and follow-up variables, and stratified by randomised group. Imputations were performed using

predictive mean matching, using the five nearest neighbours to the prediction as a set to draw from. The

full list of variables considered in the multiple imputation using the chained equations approach is shown

in Table 11, together with the number of missing values for each variable and time period.

As only measurements within a 10–14 month window were used within the main analyses of HbA1c

levels and PAID scores, the following imputation procedure was implemented for these two co-primary

outcomes. The 12-month measurements were divided into those measured within 10–14 months (the

primary outcome variable) and those that were measured outside 10–14 months (a variable used for

imputing only). For HbA1c level, two additional variables were created for use within the imputation model:

1. the time in days from randomisation that the 12-month HbA1c level measurement was actually taken

for values inside of the window (and set to 365 days for measurements taken outside the

window period)

2. the time in days from randomisation that the 12-month HbA1c level measurement was actually taken for

values outside the window period (and set to missing for measurements taken within the window period).

The first of these variables gives the desired time for imputing HbA1c level measurements when they are

missing, whereas the second gives information on how far outside the window the actual measurements

were taken. Corresponding variables were created for the 12-month PAID score measurement. Finally,

two additional variables were created defining the time in days at which HbA1c level and the PAID score

were measured at 3 months. All variables were included within the chained equations and imputed

when necessary.

Forty imputed data sets were created, the analysis models were fitted to each imputed data set separately

and the estimates were pooled using Rubin’s rules.

Causal analyses
The intention-to-treat analysis was supplemented by a complier-average causal effect (CACE) analysis,176,177 in

an attempt to investigate how the clinical effectiveness of the intervention was mediated through frequency

of website usage. In particular, it was important to understand whether or not prolonged usage of the

website modified the efficacy of the intervention. As website usage was measured post randomisation, a

naive analysis of correlating usage with outcomes in the intervention group may give biased and misleading
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results, as there may be unmeasured confounders that are also correlated with the outcomes that distinguish

the motivated users who regularly log in from the less motivated ones. Therefore, causal analyses using

instrumental variables were used to determine the effect of website usage on outcomes. This approach

preserves randomisation (i.e. provides a comparison independent of observed and unobserved confounders).

‘Usage’ was defined as the proportion of follow-up (rescaled as the number of days in a year) that the

HeLP-Diabetes website was accessed. Usage of the intervention website in the control group was set to zero.

This main underlying assumption of the causal analysis is that the effect of randomisation to the HeLP-

Diabetes intervention on the 12-month outcomes occurs only through use of the website (Figure 5, in

which WU is website usage, Y is 12-month outcome, e.g. for HbA1c level or the PAID score, and Z is the

randomised intervention). This relies on the ‘exclusion restriction’ assumption that the HeLP-Diabetes

intervention has no effect when usage is zero (i.e. for individuals who never log in). Hence, randomisation

is assumed to be an instrumental variable.

TABLE 11 The list of variables imputed and data missing at baseline and at 3 months and 12 months

Variable

Time point (number of missing values)

Baseline 3 months 12 months

HbA1c level 5 64 56 (83 within 10–14 months)a

PAID score 0 54 37 (53 within 10–14 months)a

SBP 0 57 68

DBP 0 57 68

BMI 2 58 69

Total cholesterol 2 68 75

HDL-C 12 73 76

Completion of nine essential processes 69 – 69

HADS score 0 74 107

DMSES score 0 73 109

DTSQ score 0 77 109

Age 0 – –

Sex 0 – –

Duration of diabetes mellitus since diagnosis 4 – –

History of cardiovascular disease 0 – –

Attending any other self-management class 0 – –

Smoking status 0 – –

Number of visits to the website – – 0

Number of web pages visited – – 105

Average time per visit – – 105

a The 12-month measurements were subdivided into those that were measured within 10–14 months (primary outcome
variable) and those that were measured outside 10–14 months (variable used for imputing only).
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Causal model assuming no direct effect of intervention (complete mediation through website usage). In

this causal model, randomisation (Z) is the instrumental variable, which acts on the outcome (Y) exclusively

through website usage (WU).

Another assumption in the CACE analysis was that the control website was unlikely to be clinically

effective and, therefore, usage in the control group was ignored in the model. A structural mean model

was fitted using the observed level of compliance and treating randomisation as an instrument (i.e.

assuming it is independent of both observed and unobserved confounders and only affects the outcomes

through its effect on website usage).

Potential contamination was monitored by recording participants with similar family names and identifying

those with the same addresses. When this occurred, it was dealt with in the analysis by reporting the

extent and undertaking a sensitivity analysis excluding these individuals.

A number of other sensitivity analyses were performed to assess the robustness of the primary analyses:

(1) performing two complete-case analyses disregarding outcomes measured outside 10–14 months and

11–13 months post randomisation; (2) repeating the analysis using multiple imputation of baseline

covariates only and (3) fitting linear models excluding centre random effects.

Results

Recruitment took place between September 2013 and December 2014. A total of 6578 invitations were

sent out, resulting in 669 expressions of interest. Of these, an initial 421 patients consented to participate,

but 47 did not fully complete their baseline questionnaires and, therefore, were not randomised and did

not enter the study. A total of 374 participants were randomised, of whom 86% (n = 321) provided data

for the PAID scale and 78% (n = 291) had HbA1c levels measured within 10–14 months of randomisation.

Additional final outcome data, obtained outside the 10- to 14-month predefined window, were available

for a further 27 participants for HbA1c level and 16 participants for PAID score (Figure 6). Data obtained

outside the 10- to 14-month window were not used directly in the primary analysis but were entered into

the imputation model.

Baseline demographic and clinical characteristics are shown in Table 12. The mean age was nearly

65 years; over two-thirds (n = 258, 69%) of participants were male, and most were white British (n = 300,

80%). Just over half (n = 210, 56%) of the participants rated themselves as experienced computer users.

Around one-third (n = 134, 36%) of the participants had been diagnosed for < 5 years, with a further

one-third (n = 115, 31%) having been diagnosed between 5 and 9 years ago. Overall, this was a

population with well-controlled diabetes mellitus at baseline: mean HbA1c level was 7.3% (56 mmol/mol)

and mean SBP and DBP were 135 mmHg and 78 mmHg, respectively. Self-reported levels of distress were

low, with a mean PAID score of 19 points.

At 3 months, there were no significant differences in the mean outcomes between groups on any of the

outcome measures, among individuals with completed 3-month outcomes (Table 13).

WU YZ

FIGURE 5 Causal model for CACE analysis. WU, website usage; Y, 12-month outcome (HbA1c level or the PAID
score); Z, the randomised intervention.
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12-month nurse visit
(n = 147, 79%;

138 within
10 – 14 monthsd)

Withdrawnc

(n = 14)

The HeLP-Diabetes
programme

(n = 185)

Randomised
(n = 374)

Consented to
participate

(n = 421)
Did not complete

baseline
questionnaire and

withdrawn
(n = 47)

Expressions of
interest
(n = 669)

Invitations sent
September 2013–December 2014

(n = 6578)

3-month nurse visit
(n = 151, 82%;

93 within 2 – 4 monthsb)

Control
(n = 189)

3-month nurse visit
(n = 162, 86%;

98 within 2 – 4 monthsb)

• Any questionnaires, 
   n = 23
• PAID scale, n = 14
• HbA1c levels, n = 4

Withdrawna

(n = 1)

Withdrawnc

(n = 10)

Withdrawna

(n = 1)

12-month HbA1c levels
(n = 155, 84%;

144 in
10 – 14 monthsd)

12-month PAID scale
(n = 164, 89%;

153 in
10 – 14 monthsd)

12-month nurse visit
(n = 149, 79%;

143 within
10 – 14 monthsd)

12-month HbA1c levels
(n = 163, 86%;

147 in
10 – 14 monthsd)

12-month PAID scale
(n = 173, 92%;

168 in
10 – 14 monthsd)

Missing

• Any questionnaires,
   n = 22
• PAID scale, n = 11
• HbA1c levels, n = 1

Missing

• HbA1c levels, n = 4
• Training date, n = 6

Missing
• HbA1c levels, n = 1
• Training date, n = 10

Missing

FIGURE 6 The Consolidated Standards of Reporting Trials (CONSORT) flow diagram. a, Withdrawn from the trial before 60 days; b, defined as a visit 60–120 days after
randomisation; c, withdrawn from the trial between 60 and 304 days; and d, defined as a visit 300–420 days after randomisation.
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TABLE 12 Descriptive statistics of baseline variables by randomised group

Characteristic

Treatment group

Number
missing

Intervention
(n= 185)

Control
(n= 189)

Age (years) at randomisation, mean (SD) 64.9 (9.5) 64.7 (9.1) 0

Male gender, n (%) 127 (69) 131 (69) 0

Ethnicity, n (%)

White English, Welsh, Scottish, Northern Irish, British 151 (82) 149 (79) 1

Indian 12 (6) 8 (4) 0

Other 21 (11) 31 (16) 0

Experience with computers, n (%)

None 5 (3) 4 (2) 0

Basic 75 (41) 80 (42) 0

Experienced 105 (57) 105 (56) 0

Smoking status, n (%)

Current smoker 14 (8) 14 (7) 0

Former smoker 94 (51) 86 (46) 0

Never smoker 77 (42) 89 (47) 0

Time since diagnosis (years), n (%)

0–4 70 (38) 64 (34) 4

5–9 55 (30) 60 (32) 0

10–14 40 (22) 40 (21) 0

≥ 15 18 (10) 23 (12) 0

Attending any other self-management class, n (%) 4 (2) 4 (2) 0

Clinical measures, mean (SD)

SBP (mmHg) 135 (17) 135 (17) 0

DBP (mmHg) 78 (11) 77 (10) 0

Total cholesterol (mmol/l) 4.11 (1.03) 4.18 (0.98) 2

HDL-C (mmol/l) 1.24 (0.31) 1.25 (0.36) 12

Total cholesterol/HDL-C ratio, mean (SD) 3.43 (1.09) 3.52 (1.03) 13

HbA1c level (%) 7.26 (1.25) 7.35 (1.37) 5

HbA1c levels (mmol/mol) 56 (14) 57 (15) 5

BMI score (kg/m2) 30.1 (5.3) 29.6 (5.2) 2

Questionnaires, mean score (points) (SD)

PAID scale (0–100) 18.1 (17.1) 19.9 (19.9) 0

HADS (0–42) 9.28 (6.47) 9.12 (7.52) 0

Anxiety scale (0–21) 4.92 (3.70) 5.21 (4.20) 0

Depression scale (0–21) 4.36 (3.48) 3.91 (3.73) 0

DMSES (0–150) 98.6 (33.9) 103.7 (32.4) 0

DTSQ (0–48) 32.1 (7.3) 32.0 (7.2) 0

Completion of nine essential processes in the previous 12 months, n (%) 97 (64) 96 (62) 69
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At 12 months, the primary analysis showed a significant difference in change in HbA1c levels between the

randomised groups, with participants in the HeLP-Diabetes group having a lower HbA1c level than those

in the control group (mean difference –0.24%, 95% CI –0.44% to –0.049%; p = 0.014) (Table 14 and

Figure 7). There was no difference in change in PAID scores between the groups at 12 months (mean

difference –1.5, 95% CI –3.9 to 0.9; p = 0.209), although both groups showed a decrease in PAID scores

over the follow-up of the trial (Figure 8 and see Table 14).

There was no difference in secondary outcomes at 12 months, with the possible exception of SBP, which

decreased more in the intervention group than in the control group (p = 0.010) (see Table 14). No adverse

effects or events were recorded.

There was a technical error in the software that led to usage data not being collected before 1 January

2014. At this point, 16 participants had been randomised (seven to the intervention and nine to the

control). For these 16 participants, the usage data are not based on a full year, but for all other

participants data are summarised for the 12 months post randomisation.

The data presented do not include the initial registration visit when participants were introduced to the

website by practice nurses. The mean number of log ins was significantly higher in the intervention group

than in the control group (18.7 vs. 4.8; p = 0.0001), as was the mean number of pages visited per log in

(10.5 vs. 7.7; p < 0.0001) and the mean number of days in which the website was accessed (10.1 vs.

3.3 days; p < 0.0001) (Table 15). The causal analyses estimated that for a ‘high-usage’ population (those

with usage ≥ the median of 4 days) the HeLP-Diabetes intervention could, on average, reduce HbA1c levels

by –0.44% (95% CI –0.81% to –0.06%) and PAID scores by –2.8 points (95% CI –7.2 to 1.7 points) over

12 months (Figures 9 and 10).

TABLE 13 Descriptive statistics of 3-month variables by randomised group

Clinical measures

Treatment group

p-valuea Number missing

Intervention Control

n Mean (SD) n Mean (SD)

SBP (mmHg) 152 133 (16) 165 134 (17) 0.423 57

DBP (mmHg) 152 76 (10) 165 75 (9) 0.531 57

Total cholesterol (mmol/l) 149 4.17 (0.97) 157 4.16 (1.04) 0.924 68

HDL-C (mmol/l) 147 1.29 (0.37) 154 1.24 (0.37) 0.304 73

Total cholesterol/HDL-C ratio 147 3.48 (1.15) 152 3.52 (1.09) 0.724 74

HbA1c level (%) 152 7.34 (1.48) 158 7.34 (1.24) 0.968 64

BMI (kg/m2) 151 30.0 (5.4) 165 30.0 (5.6) 0.578 58

Questionnaires/scores

PAID scale (0–100) 154 15.2 (15.2) 166 16.7 (17.1) 0.388 54

HADS (0–42) 147 8.84 (6.54) 153 8.86 (7.45) 0.981 74

Anxiety scale (0–21) 147 4.75 (3.88) 153 5.07 (4.24) 0.500 74

Depression scale (0–21) 147 4.10 (3.30) 153 3.80 (3.59) 0.455 74

DMSES (0–150) 147 103.9 (32.2) 154 104.9 (32.7) 0.788 73

DTSQ (0–48) 145 32.8 (6.9) 152 32.9 (6.3) 0.902 77

a t-test.
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TABLE 14 The 12-month outcomes, adjusted for relevant baseline outcome, age, sex, current (baseline)
participation in other self-management programmes, pre-existing cardiovascular disease and duration of diabetes
mellitus since diagnosis

Outcomes

Treatment group, mean (SE)

Intervention vs. control groupIntervention Control

Baseline
(n= 185)

Change,
baseline to
12 months

Baseline
(n= 189)

Change,
baseline to
12 months

Mean difference
(95% CI) p-value

Primary outcomes

HbA1c (%) 7.3 (0.1) –0.08 (0.07) 7.3 (0.1) 0.16 (0.07) –0.24 (–0.44 to –0.05) 0.014

HbA1c (mmol/mol) 56.3 (1.1) –0.8 (0.8) 56.8 (1.1) 1.8 (0.8) –2.6 (–4.8 to –0.5) 0.014

PAID score (points) 18.2 (1.3) –4.1 (0.9) 19.8 (1.3) –2.5 (0.9) –1.5 (–3.9 to 0.9) 0.209

Secondary outcomes

SBP (mmHg) 134.7 (1.5) –4.2 (1.4) 134.9 (1.5) –0.5 (1.4) –3.8 (–6.6 to –0.9) 0.010

DBP (mmHg) 77.8 (1.0) –2.5 (0.9) 77.1 (1.0) –1.9 (0.8) –0.6 (–2.4 to 1.2) 0.519

BMI (kg/m2) 30.1 (0.5) 0.12 (0.2) 30.0 (0.5) –0.04 (0.2) 0.16 (–0.30 to 0.62) 0.498

Total cholesterol
(mmol/l)

4.1 (0.1) –0.08 (0.06) 4.2 (0.1) –0.15 (0.06) 0.07 (–0.09 to 0.2) 0.370

HDL-C (mmol/l) 1.25 (0.03) –0.003 (0.018) 1.26 (0.03) 0.004 (0.018) –0.007 (–0.054 to 0.039) 0.754

Completed nine
essential processes

65% (3.7%) –5.1% 61% (3.8%) 3.4% OR 0.78 (0.45 to 1.35) 0.379

HADS score
(points)

9.3 (0.5) –1.05 (0.44) 9.1 (0.5) –0.60 (0.48) –0.45 (–1.68 to 0.78) 0.474

DMSES scorea

(points)
98.8 (2.4) 2.93 (2.90) 103.6 (2.3) 1.38 (2.79) 1.55 (–5.74 to 8.84) 0.674

DTSQ score (points) 32.2 (0.6) 0.94 (0.57) 32.2 (0.6) 0.45 (0.61) 0.49 (–1.18 to 2.15) 0.564

SE, standard error.
a Linear regression results shown because of lack of convergence for mixed model.
Results from multiple imputation data shown.
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FIGURE 7 Mean HbA1c (95% CI) level over the follow-up period by randomised group following multiple
imputation. Intervention group, n = 185; control group, n= 189.
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TABLE 15 Extent of website usage over 12-months’ follow-up

Usage data

Treatment group

p-valuea

Number
missing

Intervention Control

n Mean (SD) n Mean (SD)

Number of log ins 185 18.7 (84.0) 189 4.8 (8.0) 0.0001 0

Number of pages visited per log in 143 10.5 (6.7) 126 7.7 (5.0) < 0.0001 105b

Time spent per log in (minutes)c 143 12.3 (9.8) 126 8.2 (8.4) < 0.0001 105b

Number of days that the website was accessed
over follow-up

185 10.1 (22.9) 189 3.3 (5.1) < 0.0001 0

a Wilcoxon rank-sum test.
b A total of 105 individuals did not log in after their facilitation visit (intervention, n= 42; control, n= 63).
c Measured as the time from the first page accessed to the last page accessed within a log-in session.
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FIGURE 9 Efficacy of the HeLP-Diabetes programme on HbA1c levels at 12 months based on the number of days’
usage, superimposed by distribution of usage observed in the intervention group. Green bars highlight the
‘high-usage’ group that has usage greater than or equal to the median of 4 days.
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The findings from the sensitivity analyses were similar to the main analysis (Table 16). Participants who were

missing 12-month HbA1c levels had a significantly higher mean baseline HbA1c level measure (7.9% vs. 7.1%;

p < 0.001), leading to higher imputed HbA1c levels at 12 months in the non-completers group and a greater

mean difference between the randomised groups than in the complete-case analyses (Figure 11 and Table 11;

see Table 16).

There was no evidence of baseline measures of HbA1c level or PAID score being effect modifiers for the

mean difference between the groups. There was strong statistical evidence (interaction p = 0.004) to

suggest that the duration of diabetes mellitus since diagnosis acted as an effect modifier, with those who

had been diagnosed more recently showing more of a reduction in PAID score than those who had been

diagnosed for longer periods of time. The duration of diabetes mellitus since diagnosis had no effect on

change in HbA1c levels (Table 17).
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FIGURE 10 Efficacy of HeLP-Diabetes on PAID score at 12 months based on the number of days’ usage, superimposed
by the distribution of usage observed in the intervention group. Green bars highlight the ‘high-usage’ group that has
usage greater than or equal to the median of 4 days.
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TABLE 16 The effect of the HeLP-Diabetes programme vs. a control on 12-month primary outcomes of HbA1c levels
and PAID score: results from the primary analyses and five sensitivity analyses

Analysis
Number of
individuals

Mean difference (95% CI)
(intervention – control); p-value

HbA1c levels (%)

Primary analysis: multiple imputation of baseline and outcomes 374 –0.242 (–0.435 to –0.049); p= 0.014

Sensitivity analysis 1: multiple imputation of baseline covariates only 291 –0.214 (–0.390 to –0.038); p= 0.017

Sensitivity analysis 2: complete casesa 284 –0.207 (–0.385 to –0.028); p= 0.023

Sensitivity analysis 3: complete casesb 186 –0.220 (–0.416 to –0.025); p= 0.027

Sensitivity analysis 4: non-contaminated casesc 370 –0.225 (–0.418 to –0.032); p= 0.023

Sensitivity analysis 5: linear model excluding centred 374 –0.242 (–0.438 to –0.047); p= 0.015

PAID score

Primary analysis: multiple imputation 374 –1.54 (–3.94 to 0.87); p= 0.209

Sensitivity analysis 1: multiple imputation of baseline covariates only 321 –1.31 (–3.65 to 1.03); p= 0.274

Sensitivity analysis 2: complete casesa 317 –1.29 (–3.66 to 1.08); p= 0.285

Sensitivity analysis 3: complete casesb 65 –2.22 (–6.35 to 1.91); p= 0.292

Sensitivity analysis 4: non-contaminated casesc 370 –1.57 (–3.99 to 0.85); p= 0.204

Sensitivity analysis 5: linear model excluding centree 374 –1.54 (–3.98 to 0.90); p= 0.215

a Excluding outcomes outside 10–14 months post randomisation and those missing baseline covariates.
b Excluding outcomes outside 11–13 months post randomisation and those missing baseline covariates.
c Excluding patients who were suspected to have been exposed to the alternative intervention.
d Likelihood ratio test for including the centre in the model as a fixed effect; p= 0.617 (HbA1c level).
e Likelihood ratio test for including the centre in the model as a fixed effect; p= 0.357 (PAID score).

TABLE 17 Assessing the effect modifiers of the HeLP-Diabetes programme in reducing 12-month HbA1c level and
PAID score

Effect modifier Number of individuals, n/N

Mean difference (intervention – control) (95% CI)
Interaction
p-valuebComplete casesa Multiple imputation

HbA1c levels (%)

Baseline HbA1c, per % increase

< 7.5 254/369 –0.15 (–0.41 to 0.11) –0.14 (–0.39 to 0.12) 0.458

≥ 7.5 115/369 –0.51 (–0.94 to –0.07) –0.51 (–0.93 to –0.09)

Duration of diabetes mellitus since diagnosis, per year increase

< 6.9 185/370 –0.34 (–0.59 to –0.08) –0.30 (–0.57 to –0.03) 0.425

≥ 6.9 185/370 –0.07 (–0.32 to 0.18) –0.18 (–0.45 to 0.09)

PAID score

Baseline PAID score, per unit increase

< 12 181/374 –0.3 (–4.6 to 4.1) –0.1 (–4.2 to 4.1) 0.066

≥ 12 193/374 –3.6 (–7.8 to 0.7) –3.9 (–8.2 to 0.4)

Duration of diabetes mellitus since diagnosis, per year increase

< 6.9 185/370 –2.9 (–6.3 to 0.4) –3.6 (–7.0 to –0.1) 0.004

≥ 6.9 185/370 0.3 (–3.0 to 3.7) 0.4 (–3.1 to 3.9)

a Excluding outcomes outside 10–14 months post randomisation and those missing baseline covariates.
b p-value for interaction based on a test of linear trend with the continuous variable.
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Discussion

In this first UK-based trial of a web-based self-management programme for people with T2DM, participants

who were randomised to receive the HeLP-Diabetes programme demonstrated improved glycaemic control

at 12 months compared with those who were randomised to receive access to a simple information website.

This improvement is both clinically and statistically meaningful, appears robust across all prespecified sensitivity

analyses and was not dependent on duration of diabetes mellitus since diagnosis, baseline glycaemic levels

or levels of diabetes mellitus-related distress. Each 1% reduction in HbA1c level is associated with a risk

reduction of 21% for deaths related to diabetes mellitus and a 37% risk reduction for microvascular

complications.178 Given that this web-based intervention could be delivered at low cost and at scale across

the UK, the potential for population benefit is considerable. We have no data on whether or not the

effects of the HeLP-Diabetes programme attenuate or strengthen with long-term use (> 1 year). However,

one of the postulated benefits of the HeLP-Diabetes programme is that the programme is available for people

with T2DM to use over the whole of their illness journey, providing access to self-management support at the

time of need. This contrasts with the current model of group-based education at the time of diagnosis, for

which effects would be expected to attenuate with time and, indeed, have been shown to do so.17

The programme did not have an overall impact on diabetes mellitus-related distress, but there is some

evidence that the HeLP-Diabetes programme appeared to reduce distress in individuals who were diagnosed

more recently. However, it is worth noting that baseline PAID scores were exceptionally low in this trial

population. In a small pilot study, participants who were offered supported access to the HeLP-Diabetes

programme reduced their PAID scores by 6 points (p = 0.04) over 6 weeks.84

The current ‘gold standard’ for diabetes mellitus self-management support in the UK is the DESMOND trial

model of 6 hours of group-based structured education. Comparison of our trial with the DESMOND trial

may, therefore, be of interest to readers. The DESMOND trial was cluster randomised, whereas the HeLP-

Diabetes trial was individually randomised. The population for the DESMOND trial was substantially larger,

involving 207 general practices (102 in the intervention arm) and 824 participants (437 in the intervention

arm).15 The characteristics of the trial participants also differed between the two trials: importantly, the

DESMOND trial was for newly diagnosed patients, whereas the HeLP-Diabetes programme was for people

at any stage of their illness journey. The DESMOND trial intervention participants had, overall, poorly

controlled diabetes at baseline, with a mean HbA1c level of 8.3%, SBP and DBP of 141 and 82 mmHg,

respectively, and total cholesterol level of 5.4 mmol/l, compared with the HeLP-Diabetes programme

intervention participants who had a mean baseline HbA1c level of 7.3%, SBP and DBP of 135 and

78 mmHg and total cholesterol level of 4.1 mmol/l, implying that DESMOND trial participants had greater

opportunity to improve. The HeLP-Diabetes programme participants also differed in their demographic

characteristics: 96% of DESMOND trial participants were white, 55% were male and the mean age was

59 years and 80% of HeLP-Diabetes programme participants were white, 69% were male, and the mean

age was 65 years. Although both trials used the PAID scale, baseline data from this questionnaire were

not reported for DESMOND trial participants. These differences between the participants need to be

remembered when considering any differences in trial outcomes.

The main difference in outcomes at 12 months between the two trials is that in the DESMOND trial, HbA1c

levels improved in both arms, with no difference between the two arms, whereas in the HeLP-Diabetes

programme, HbA1c levels improved in the intervention arm and worsened in the control arm. In terms of

secondary outcomes, the DESMOND trial intervention participants showed significantly greater loss in

weight (–1.01 kg, 95% CI –1.91 to –0.02 kg) than control participants had, with no difference in any

other biomedical outcomes. The HeLP-Diabetes intervention participants showed a decrease in SBP

(–3.8 mmHg; 95% CI –6.6 to –0.9 mmHg), with no difference in any other biomedical outcomes. There

was no difference between groups in the DESMOND trial for PAID scores at 12 months. The DESMOND

team were able to undertake further follow-up at 3 years, by which time there were no differences in

biomedical outcomes between groups, although differences in illness beliefs remained.
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The trial had many strengths. It was a pragmatic trial that was open to nearly all patients with T2DM in

participating practices. There was complete concealment of allocation, as randomisation occurred after

baseline data collection. Baseline prognostic factors were well balanced between groups. Every effort was

made to achieve blinding, including requiring practices to have two nurses, so that data collection was

undertaken by a nurse who was blind to participant allocation. Data for the co-primary outcomes at the

primary outcome point were available for 78% and 86% of participants for HbA1c level and PAID score,

respectively. All analyses were on an intention-to-treat basis and supplemented by a CACE analysis.

Although response rates for the co-primary outcomes were good, some potential for bias existed.

Our primary analysis used multiple imputation methods because evidence shows that the assumptions

underpinning this method are more defensible than those assumed using other approaches to missing

data.179 We also undertook sensitivity analyses, including complete cases, non-contaminated cases and a

linear model excluding centre; all yielded similar results.

The two co-primary outcomes reflected the twin aims of the intervention: to improve diabetes mellites

control and to reduce diabetes mellitus-related distress. Around 40% of patients with diabetes mellitus

have significant levels of distress, which has a severe impact on quality of life,160 and this is an important

outcome for patients.161 Our PPI panel was clear that this should be a primary outcome. In contrast, many

HCPs were more interested in glycaemic control. In line with previous trials in this area,162 we decided to

adopt both as co-primary outcomes and to test each at a 5% level of significance.163

There are some limitations. Despite maximising the inclusivity of the trial by minimising the exclusion

criteria, participants were not representative of the overall population of people with T2DM in England.

Compared with the overall population, participants were better educated, more likely to be white British,

had better control of their diabetes mellitus and reduced cardiovascular risk factors and were much less

distressed.180 Similar differences between trial and target populations have been reported.181

Although every effort was made to maintain blinding, it is possible that some participants may have

discussed their use of the intervention with research nurses, making it possible to infer which arm they

had been allocated to. This could have affected secondary clinical outcomes, such as blood pressure or

weight, but could not have affected assessment of HbA1c level, as this assessment was carried out by a

laboratory that was blind to allocation. There appeared to be high potential for contamination between

two participants who shared the same surname and address, and a further two participants did not receive

their allocated intervention because of an error at practice level; excluding these four made no difference

to the results.

A further limitation of the trial is that it provides little insight into the mechanism of action of the

HeLP-Diabetes programme. This was the result of a deliberate decision to focus on clinically important

outcomes and minimise both the response burden and the potential impact the measurement would have

on participants.

On the basis of these results, the HeLP-Diabetes programme may be considered as an addition to the

current menu of self-management support for people with T2DM and could help increase overall access

and uptake. Most commissioned services currently focus on people who are newly diagnosed with T2DM,

which leaves a clear unmet need for people who have been diagnosed as having diabetes mellitus for

longer but are looking for ways to improve their health. Many patients are not ready to engage in

self-management early in their illness journey182 but become motivated to do so later, often as a result

of a change in medication or development of a complication.183
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Chapter 8 Health economic analysis of
the Healthy Living for People with type 2
Diabetes programme

Chapter summary

This chapter reports on the health economic analysis of the HeLP-Diabetes programme using data collected

during the RCT, which is reported in Chapter 7. The analysis was an incremental cost-effectiveness analysis

of facilitated access to the HeLP-Diabetes programme compared with usual care for people with T2DM.

Following NICE’s guidance, the analysis adopted a NHS and personal social services perspective. The

components of the analysis were costs of the active and control interventions, health-care and social

services use and health outcomes, including a diabetes mellitus-specific outcome (assessed via the PAID

score) and a generic measurement of quality of life (assessed via the EQ-5D-3L questionnaire). Intervention

costs were measured directly. The potential impact that the HeLP-Diabetes programme had on diabetes

care and complications was measured by the use of NHS and social services. All costs are presented in

pounds sterling 2014 prices.

The primary analysis used multiple imputation to estimate missing data. Two additional analyses were

performed: a complete-case analysis and a one-way sensitivity analysis assuming increased intervention costs.

Both the primary and the complete-case analysis showed the HeLP-Diabetes programme to be dominant

over the control, that is, it was both more effective and less costly. The one-way sensitivity analysis

suggested that additional per-patient costs of £511–711 could be incurred for the intervention before it

ceased to be cost-effective.

Aims and objectives

The aims of the trial fall under the evaluation objectives set out in Chapter 3:

1. determine the effect of the HeLP-Diabetes programme on clinical outcomes and HRQoL in people

with T2DM

2. determine the incremental cost-effectiveness of the intervention compared with usual care from the

perspectives of health and personal social services and wider public sector resources.

The previous chapter reported data pertaining to the first trial aim. In this chapter, only the health

economic analysis is presented.

Methods

The trial design, setting, participants, recruitment, randomisation and data collection procedures and

clinical effectiveness outcomes were reported in Chapter 7. The economic analysis was undertaken from a

NHS and personal social services perspective, following NICE guidance.184 Value-added tax at 20%, salary

oncosts and overheads were added, when applicable, to all costs. Whenever possible, we have tried to

reflect the true costs of ongoing delivery, rather than the costs incurred during the trial itself. The true

costs of ongoing delivery are obtained from the business model and actual costs incurred by the

community interest company (CIC) set up to disseminate the HeLP-Diabetes programme across the UK.
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Health economic outcomes
The components of the analysis were the costs of the active and control intervention, health-care and

social services use and health outcomes, including a diabetes mellitus-specific outcome (diabetes

mellitus-related distress) and a generic quality-of-life outcome (EQ-5D-3L).

Intervention cost
The intervention costs had a number of components, including the costs of:

1. developing the intervention

2. delivering, maintaining and updating the intervention

3. facilitated access

4. training NHS staff both in using the intervention and in training patients to use the intervention.

Development costs
The costs of developing the intervention were those incurred in the first 2 years of the programme grant

(see Chapter 6). These included the conception and design of the HeLP-Diabetes programme, development

of articles and multimedia content for the website, licences or subscriptions for modules used with license

from other providers and participatory design panels.

An additional major cost was research staff time. As the development of the intervention and the

associated research (e.g. WP A and B) were closely interwoven, it was difficult to separate the costs of

development from the costs of research. Research staff kept time sheets that documented their various

activities and we intended to use these time sheets to estimate time spent on intervention development

but it was often unclear whether or not a specific activity was for research or development of the

intervention. Furthermore, the academic staff, including co-investigators, provided significant input to the

intervention development. This input was not recorded on time sheets and was intimately entwined with

input into the research procedures; therefore, subsequent allocation of academic time as ‘intervention

development’ time or ‘research’ time was almost impossible. One reason for the activities being so closely

entwined was that the HeLP-Diabetes programme was the first self-management programme developed to

take such a wide, inclusive view of the tasks of self-management. Hence, the development team had little

guidance from previous literature or experience and spent considerable time thinking about decisions from

first principles. This was time-consuming and resource-intensive and future programmes could probably be

developed with less resource.

In the light of this uncertainty about the true costs of the intervention development, and given that these

costs can be considered as ‘sunk costs’ (i.e. costs that have already been incurred and cannot be recovered),

we have not included the development costs in the health economic analysis and report them for information

only. This is in line with latest guidance on health economic evaluation of digital health interventions.185

Delivery and maintenance costs
Activities associated with delivery and maintenance of the HeLP-Diabetes programme are described in detail

in Chapter 6. They included ensuring that the content on the HeLP-Diabetes programme was up-to-date

and reflected current best evidence and practice, regular reviews of the entire website to check for broken

links and consistency of information (i.e. that information updated in one article was also updated in all

other relevant articles), moderating the forum, responding to ‘Ask the Expert’ questions and sending

e-mails, newsletters and text messages to users to encourage engagement with the intervention. The time

taken per task was extracted from staff time sheets. Hourly rates for each member of staff were obtained

from either national pay scales, with oncosts and overheads included,186–188 or from invoices when staff

involved were not directly employed by UCL.

Additional costs included technical issues, including domain name registration, Secure Sockets Layer (SSL)

certification, hosting, adhering to information governance specifications and technical maintenance, such

as bug-fixing and updates to software and browsers. To prevent ‘cybersquatting’, in which domain names
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that are similar to well known or respected sites are used for commercial benefit, we registered the name

‘HeLP-Diabetes’ with all the major domains (e.g. .co.uk, .org and .com).164

As these activities and costs are essential for the ongoing maintenance and delivery of the HeLP-Diabetes

programme, they were included in the economic analysis. When activities had been undertaken in the trial

by a high-grade RA, but could reasonably be expected to be undertaken by a lower-grade staff member

during ongoing delivery, the costs of the staff required for ongoing delivery were calculated and used in

the analysis. All costs were converted to total cost for a 12-month period.

Facilitated access costs
In the trial, facilitated access comprised practice nurses registering patients on the HeLP-Diabetes programme,

introducing patients to the wide range of content and encouraging ongoing use. In order for nurses to be

able to undertake these tasks, RAs trained one practice nurse in each practice in use of the HeLP-Diabetes

programme (including how to register patients) and how to introduce patients to the content and encourage

ongoing use. This training took 1 hour. Thus, there were two components to the cost of facilitated access:

the 1-hour one-to-one training session for each practice nurse and the time taken by the nurse to register

and train each patient. The latter was estimated to take 20 minutes per patient.

The cost of the trainer was estimated as 1 hour of grade 6 time and practice nurse costs were extracted

from Unit Costs of Health and Social Care 2014.187 Outside a trial environment, more than one member of

staff may be trained in the use of the HeLP-Diabetes programme. This would increase costs and is reflected

in the sensitivity analysis.

Both components of facilitated access were supported by written materials. Practice nurses were provided

with laminated booklets summarising the material covered in the training session by the RA. Each practice

was also given leaflets to give to people with T2DM, which covered the information practice nurses

provided for patients (see Appendix 5). The costs of these printed materials were recorded from invoices.

Thus, the total costs of facilitated access included the time taken to train staff, the time taken by practice

staff in supporting patients to use the HeLP-Diabetes programme and the costs of printed materials to

support staff and patients in use of the HeLP-Diabetes programme. The costs of the premises and

overheads were included in the personnel salary proportional to the time spent.

Comparator costs
Participants in the control group were given access to a simple information website, similar to that

provided by NHS Choices or Diabetes UK. As such information websites are freely available, we assumed

a zero cost for the comparator.

Costs of health-care and social services
Data on participants’ use of a wide range of health-care and social services were collected at baseline

and at 3 months’ and 12 months’ follow-up. Data that were collected at baseline covered the 12 months

prior to entering the trial, at 3 months covered months 1–3 of the trial and at 12 months covered months

4–12 of the trial.

Research nurses extracted data from the medical record on consultations with GPs, practice nurses,

and podiatrists; attendances at NHS walk-in clinics or out-of-hours services; retinal screening; use of

physiotherapy or psychological services; accident and emergency unit (A&E) admissions; clinical tests or

investigations; hospital outpatient attendances, day-case attendances and inpatient admissions; and

patients’ prescriptions.

Participants’ use of other health-care and social services was collected retrospectively by self-report using a

pre-designed questionnaire. These included district nurse consultations, use of the NHS Direct call centre
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and contact with social workers, occupational therapists or dietitians. As NHS Direct ceased operation in

February 2014,189 data on use of this service are reported but not included in the analysis.

Service usage rates were then costed by applying national average unit costs, extracted from Unit Costs

of Health and Social Care 2014187 or other sources as appropriate (Table 18). These unit costs include

overheads, capital and infrastructure costs, allocated proportionally to the staff time. Data on travel time

for home visits were not available; therefore, we adopted the assumed 12 minutes per visit estimate made

by Unit Costs of Health and Social Care 2014.187 No allowance was made for travel expenses.

For the costs of out-of-hours services, we used data from the national audit of out-of-hours service

combined with data from Unit Costs of Health and Social Care 2014187 to estimate the required unit costs.

TABLE 18 The national average unit cost used in the analysis

Health service use

Unit cost per
consultation
or episode (£) Sources

GP consultation (in surgery) 38 Unit Costs of Health and Social Care 2014187

GP consultation (home visit) 62 Unit Costs of Health and Social Care 2014187

GP consultation (telephone) 23 Unit Costs of Health and Social Care 2014187

Practice nurse consultation (in surgery) 11 Unit Costs of Health and Social Care 2014187

Practice nurse consultation (home visit) 18 Unit Costs of Health and Social Care 2014187

NHS walk-in clinic 56 Unit Costs of Health and Social Care 2014187

Out-of-hours services (telephone advice) 36 Out-of-Hours GP Services in England,190

Unit Costs of Health and Social Care 2014187

Out-of-hours services (home visit) 117 Out-of-Hours GP Services in England,190

Unit Costs of Health and Social Care 2014187

Out-of-hours services (in surgery) 86 Out-of-Hours GP Services in England,190

Unit Costs of Health and Social Care 2014187

A&E admission 167 Reference Costs 2013–14191

Podiatrist 44 Reference Costs 2013–14191

Optometry 97 Reference Costs 2013–14191

Physiotherapy 46 Reference Costs 2013–14191

Counselling (primary care) 46 Unit Costs of Health and Social Care 2014187

Clinical test 2 Reference Costs 2013–14191

Outpatient appointment 111 Reference Costs 2013–14191

Day case 698 Reference Costs 2013–14191

Inpatient admission 1891 Reference Costs 2013–14191

District nurse (home visit) 46 Reference Costs 2013–14,191 Unit Costs of
Health and Social Care 2014187

District nurse (in surgery/clinic) 37 Reference Costs 2013–14191

Counselling (community) 138 Reference Costs 2013–14191

Social worker 55 Unit Costs of Health and Social Care 2014187

Occupational therapy 64 Reference Costs 2013–14191

Dietitian 80 Reference Costs 2013–14191
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The duration of out-of-hours consultations was assumed to be the same as in-hours consultations, and we

assumed the same 12 minutes’ travel time for home visits.

The cost per outpatient appointment was the weighted average of both consultant-led and non-consultant-led

outpatient attendance. Although the questionnaire was designed initially to separate new and follow-up

appointments, confusion occurred during the completion of the questionnaire, rendering it impossible to

distinguish between the two. As a result, the unit cost presented in Table 18 was the weighted cost of new

and follow-up appointments.

The unit cost of inpatient episodes covered elective inpatients, non-elective inpatients and regular day/

night admissions but excluded emergency-led admission, which was accounted for by A&E admission.

Although the details of a few clinical tests were collected, the specific unit costs were not found.

Therefore, the unit cost of a clinical test was taken as the weighted average of directly accessed

pathology services.

Prescription data were also extracted from the medical record by the research nurses at baseline and at

3 months and 12 months. Nurses entered the name of the medication, dose, route and frequency of drugs

prescribed at each data collection point. Costs were then calculated by cross-referencing the name, form

and strength of the drug with the Prescription Cost Analysis England 2014.192 When only the trade name

was available, an attempt was made to match it to the correct generic name. When the generic name was

not successfully identified, the medication was matched by drug name. In the case of missing information

on form or strength, the weighted average cost per item was calculated based on the available

information.

As most participants were on medication at baseline, we assumed blank entries at follow-up to be missing

data, unless the nurse specified that no medication was prescribed. We also assumed that all prescriptions

were for long-term use and issued for 1 month at a time. It is probable that some of the medication issued

was only for acute use, but we have opted for a conservative approach to avoid underestimating total

drug costs. Therefore, it is possible that reported prescription costs are slightly overestimated.

Health outcomes
Two health outcomes were used in the analysis: diabetes mellitus-related distress, as measured by the

PAID scale,168 and QALYs, derived from EQ-5D-3L.193 The PAID scale has 20 items focusing on areas that

cause difficulty for people living with diabetes mellitus, including social situations, food, friends and family,

diabetes mellitus treatment, relationships with HCPs and social support. The EQ-5D-3L has five domains,

each with three levels measuring daily difficulties in that domain. The tariff for each combination of these

levels of the UK population was then applied to calculate an index score.194

Both these self-reported outcome measures were collected at baseline and at 3 months’ and 12 months‘

follow-up. The time difference on QALYs was not accounted for because the assessing period was

12 months.

Analysis
The analysis followed a prespecified plan, based on comparing the groups as randomised (intention

to treat). The analysis plan was approved by the trial steering committee before unblinding and was

uploaded to the trial website [see the project web page: www.journalslibrary.nihr.ac.uk/programmes/pgfar/

RP-PG-0609-10135/#/ (accessed August 2018)]. Only PAID scale scores and EQ-5D-3L data obtained within

a 10–14 month period following randomisation were used in the primary analysis. Missing 12-month

outcomes were imputed using multiple imputation and baseline and other outcome data (e.g. 3-month

data and final follow-up data collected outside the 10- to 14-month window). The EQ-5D-3L index score

was presented and then converted to QALYs to enable a cost–utility analysis, as per NICE’s guidance.184

The QALYs were calculated over the duration of the trial using the area under the curve from the baseline

and 3- and 12-month follow-ups.195
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A linear mixed-effects model was fitted with the 12-month outcome as the dependent variable, adjusting

for the baseline variables of age, sex, presence of pre-existing cardiovascular disease, duration of diabetes

mellitus since diagnosis and smoking status, as well as the corresponding baseline outcome (costs, PAID

score and EQ-5D-3L index score, respectively). Centre effects were included as random effects in the

analysis. The differences in mean 12-month costs and outcomes were estimated based on the model. As

the HeLP-Diabetes programme was dominant over the comparator (being less costly and more effective),

the incremental cost per point of PAID score improvement and incremental cost per QALY gained were

not calculated.

The non-parametric bootstrap technique was employed to explore the uncertainty of calculated difference

in mean 12-month costs and outcomes from multiple-imputed data sets. In total, 5000 bootstrapped data

sets were created and the total costs and outcome were estimated for each. The results from bootstrap

resampling were used to construct 95% CIs for incremental costs, incremental PAID score and incremental

QALYs and to plot the cost-effectiveness plane and cost-effectiveness acceptability curve (CEAC) to show

the uncertainty surrounding the conclusion.196

Missing data
Multiple imputation was used as the primary method to account for missing data in both baseline and

follow-up, using the same method as described in Chapter 7. A chained equations model was developed

based on the model used in the statistical analysis. Predictive mean matching was used as the imputation

method for continuous variables, using the five nearest neighbours to the prediction as a set to draw from.

We imputed all missing data separately by trial group.

The electronic format of the questionnaires largely prevented nurses or patients from omitting single items

from any questionnaire. Hence, when service use data were missing, it was usually because the research

nurse or the patient had not completed any of the service use questionnaire. In the light of this, the

imputation was performed at the level of the service use questionnaire rather than at the level of an

individual item. Similarly, the HRQoL measures were either completed entirely or missing entirely;

therefore, the imputation was performed on overall HRQoL scores.

The imputation technique was applied to:

1. the costs of health services use from data provided by research nurses

2. medication costs from data provided by research nurses

3. costs of health and social services use from data provided by participants

4. PAID score and EQ-5D-3L index score from data provided by participants.

The percentage of missing data was generally low and did not exceed 30% for any individual variable.

Therefore, as a rule of thumb, the number of imputations was set to 30.176

The variables used in the imputation model included age, sex, height, time since diagnosis of T2DM,

history of cardiovascular disease and smoking status. These were collected only at baseline. The imputation

model also included weight, HbA1c level, SBP and DBP, HDL-C, total cholesterol level, HADS score, DMSES

score, DTSQ score and BMI measurement. Along with the costs and HRQoL measures, these were collected

at baseline and at 3 months and 12 months. For HbA1c levels, PAID score and EQ-5D-3L, the time since

randomisation was also included. BMI measurement was treated as ‘just another variable’ and imputed

directly (active imputation), as has been previously recommended.197

The usage data were dealt with in the same way as described in Chapter 7. The subsequently generated

variables (mean time per log-in, number of pages visited per log-in, log-transformed number of unique

log-ins) were also included in the imputation model.
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Sensitivity analyses
Two sensitivity analyses were undertaken: first, a complete-case analysis to assess the effect of imputing

missing data; and, second, a one-way sensitivity analysis examining the uncertainty around the cost of

the intervention.

The one-way sensitivity analysis was undertaken to explore the impact that increasing the costs associated

with the intervention, (e.g. increasing the amount of facilitation, which would lead to additional cost per

user) or by reducing the number of users (which would lead to an increased cost per user, as the costs of

delivery and maintenance were largely fixed) would have.

Assuming that the effect on health resources and HRQoL remained the same once the participant took up

the intervention, the additional intervention cost per person had a linear relationship with the incremental

cost-effectiveness ratio (ICER):

ICER =
Δcost + additional_ intervention_cost

ΔQALY
. (1)

A corresponding ICER was not calculated for the incremental cost-per-unit improvement of PAID score,

as there is no national willingness-to-pay (WTP) threshold to compare it with.

Results

Costs

Development costs
Staffing costs accounted for the largest single component of development costs for the intervention. UCL

staff employed on the development included one clinical researcher on wage band clinical lecturer grade 9

at 60% full-time equivalent for 2 years, one full-time grade 7 researcher for 2 years and another full-time

grade 7 researcher for 18 months. Accounting for oncosts and overheads using the costing method

adopted by Unit Costs of Health and Social Care 2014187 and 13.8% employer’s contribution to the

national insurance,186 the research staff cost was approximately £430,274 in total.

Not all time was dedicated to intervention development; all three staff were also involved in the associated

research (WP A and B, see Chapters 4 and 5), and other academic activities, such as teaching or presenting

at conferences. Similarly, other academic staff, including co-investigators and project management staff,

were also involved in the development work, but we could not separate activities into ‘research-related’

and ‘intervention development’ activities with any certainty. Therefore, the figure £430,274 represents an

estimate based on the best-available information.

Costs of professional IT services were obtained from invoices and receipts. These included software design,

web design and work by the PAERS company to link the HeLP-Diabetes programme with EMRs and the

total cost was £184,235 (accounting for inflation). Licenses for pre-existing modules (see Chapter 6) and

multimedia content came to £75,822. No licence fees were charged for the programmes of Down Your

Drink, POWeR or Stop Advisor, and both Living Life To the Full and healthtalk.org kept their charges to

the minimum, aiming simply to cover the costs of updating or adapting their material for use in the

HeLP-Diabetes programme. Therefore, these costs do not reflect ‘commercial’ costs.

The website infrastructure costs incurred during development (March 2012–March 2014) totalled approximately

£4056, including 20% value-added tax. These comprised 10 domain name registrations, SSL certificate fees,

website hosting and exclusive internet protocol address. This was an approximate amount for 2 years because

each of these services was purchased at a different time and continued for various durations. Some were

purchased at a later time or for a longer period and, therefore, continued to operate into the trial period.
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The costs of participatory design (the HCP and patient participatory panels) came to £33,116.

Intervention costs

Website delivery and maintenance costs
As detailed in Methods, delivery and maintenance costs of the intervention included staff costs in

maintaining website content, and technical costs. Table 19 sets out the staff costs of maintaining the

content and engaging users, and the total was an estimated £18,783 for a 1-year period.

Web infrastructure costs such as the domain names, hosting, and maintenance contracts were purchased

at different times; therefore, for the purposes of this analysis, these costs were estimated for a 1-year

period, equivalent to the 12-month trial duration, based on the real charges (Table 20). The total

infrastructure cost per year came to £23,013.

TABLE 19 Activities and associated staff costs for maintaining and delivering HeLP-Diabetes

Activities Intensity
Payment
scale/method

Cost (£)

Per hour Per year

E-mails, text messages and newsletters One day/fortnight Grade 6 staff 34 6675

Librarian review of recent development One hour/week Fixed contract 30 1560

PPI feedback on librarian’s review Thirty minutes/person, two people/
fortnight

Cash payment 18 468

Forum monitoring by PPI Thirty minutes/person, two people/
fortnight

Cash payment 18 468

Forum monitoring by staff One hour/fortnight Grade 6 staff 34 890

Clinical team website interaction One hour/time, five times/year GP 121 605

PPI review feedback from clinical team Fifteen minutes/person, two
persons/time, five times/year

Cash payment 18 45

Content checking, revising and updating
by staff

Two hours/fortnight Grade 6 staff 34 1780

Content checking, revising and updating
by clinical team

Two hours/fortnight GP 121 6292

Total 18,783

TABLE 20 Web infrastructure costs

Item Cost per year (£)

Domain namesa 93

Website hosting 3600

Maintenance 19,200

SSL certificate 120

Total 23,013

a Based on 10 domain names being registered in the trial.
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Combining the infrastructure and staff activities costs, the total operating cost of the HeLP-Diabetes

programme during the trial period was estimated at £41,796. Although the capacity of the server is

higher, the number of users who can log onto and actively use the website simultaneously was estimated

to be 10,000. Therefore, the average cost per active user was calculated as £4. Once development costs

and recurring annual outlays have been met, the marginal cost per user throughout the period up to a

capacity of 10,000 is zero.

Facilitated access costs
As detailed in Methods, the facilitated access costs included practice nurse training and associated written

training materials. The cost of the training sessions, including trainer and trainee time, was £3785 and the

cost of the materials was £78, giving total training costs of £3863 for 1 year. With 185 participants in the

intervention group, the average cost per person was £21.

The other component of facilitated access costs was the time spent by nurses in registering participants

and teaching them how to use the HeLP-Diabetes programme. Twenty minutes was allocated to this

activity per patient, or one-third of a practice nurse’s hourly consultation rate of £44.187 Each participant

in the intervention group also received a training leaflet, which cost £0.95 per leaflet.

Therefore, the total intervention cost was £41 per person and comprised £4 for operating costs; £21 for

initial training of practice nurses and £16 for nurse-led facilitation. We deemed there to be no costs for

the comparator.

Use of health care and social services
The mean frequency of health-care and social service use per participant in the 12 months prior to

randomisation is shown in Table 21. All except one participant had complete data at baseline. This one

participant had missing data for the clinical tests taken in the past 12 months. Overall, the use of services

was high, although it varied greatly between individuals, with a small number of participants reporting

very high levels of service use. For instance, 13 out of 185 participants in the intervention group and

18 out of 189 participants in the control group reported visiting a GP in surgery once a month or more.

One participant in each group reported visiting their GP 33 times in the previous 12 months. At baseline,

the usage level in the control group appeared to be slightly higher than in the intervention group.

At follow-up, the recall period for health-care and social services use was the first 3 months and then the

subsequent 9 months of the trial. Table 22 shows the mean usage of individual service items during the

two follow-up periods, by group. The number of participants listed above each section is the number of

participants who had complete data in that section. Owing to different methods of data collection, the

number of responding participants with follow-up data was different for each section. Most participants

either completed or missed the entire section. Two participants missed one or two questions in a section.

These questions are annotated and are explained under the table.

These data confirm the high level of service use among these participants and the skewed nature of the data,

with a small number of participants having very high service use. For example, 24 out of 153 responding

participants in the intervention group and 46 out of 165 responding participants in the control group

visited their GP in the surgery once a month or more in months 1–3, with one participant reporting 13 GP

consultations during this period and eight out of 151 responding participants in the intervention group and

10 out of 155 responding participants in the control group visited their GP in surgery once a month or more

in months 4–12.

Costs of health care and social services
The costs for health services collected through different channels were calculated by applying the unit

costs detailed in Table 18 to the usage reported in Tables 21 and 22 to give the data presented in

Table 23.
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TABLE 21 Frequency of health-care and social service use in 12 months prior to recruitment, by group

Service item

Treatment group, mean (SD)

Intervention (n= 185) Control (n= 189)

Services use recorded by nurses

Primary care

GP consultation

In surgery 4.65 (4.60) 5.22 (4.54)

Home visit 0.02 (0.18) 0.05 (0.47)

Telephone 1.01 (1.78) 1.76 (3.31)

Practice nurse consultation

In surgery 3.57 (4.51) 3.43 (4.82)

Home visit 0.02 (0.23) 0.10 (1.38)

Walk-in centre 0.04 (0.28) 0.06 (0.30)

Out-of-hours service

Telephone 0.03 (0.19) 0.06 (0.32)

Home visit 0.02 (0.16) 0.02 (0.18)

Clinic 0.06 (0.32) 0.09 (0.35)

Clinical test 15.59 (28.95)a 17.30 (32.13)

Secondary care

A&E admission 0.15 (0.45) 0.26 (0.68)

Outpatient attendance 2.15 (2.89) 2.88 (4.16)

Day case 0.16 (0.47) 0.15 (0.46)

Inpatient admission 0.14 (0.47) 0.17 (0.72)

Community services

Eye screeningb 0.91 (0.43) 0.96 (0.42)

Podiatrist attendance 0.37 (1.19) 0.35 (1.19)

Physiotherapy 0.32 (1.29) 0.27 (1.08)

Counselling service 0.18 (1.14) 0.08 (0.70)

Services use reported by participants

District nurse consultation

Home visit 0.11 (0.96) 0.19 (1.55)

Clinic 0.58 (1.16) 0.75 (2.07)

NHS Direct 0.20 (0.84) 0.28 (0.93)

Counselling service 0.12 (0.73) 0.29 (1.49)

Social worker 0.01 (0.07) 0.06 (0.53)

Occupational therapy 0.24 (2.06) 0.11 (0.65)

Dietitian attendance 0.21 (0.77) 0.41 (1.87)

a One person had missing data on this item.
b The majority of the eye screening was undertaken by a community retinal screening service, with 10.5% taken in an

optician and 30.4% in the hospital in the intervention group, and 10.4% in an optician and 28.6% in the hospital in the
control group.
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TABLE 22 Frequency of health-care and social services use collected at 3 months’ and 12 months’ follow-up, by group

Service item

Months, mean (SD)

1–3 4–12

Intervention
group

Control
group

Intervention
group

Control
group

Service use recorded by nurses n = 153 n = 165 n = 151 n = 155

Primary care

GP consultation

In surgery 1.39 (1.74) 1.71 (1.99) 2.68 (2.78) 3.10 (2.97)

Home visit 0 0.02 (0.13) 0.01 (0.08) 0.07 (0.52)

Telephone 0.42 (0.89) 0.57 (1.05) 0.91 (1.51) 1.30 (2.14)

Practice nurse consultation

Surgery 1.38 (1.53) 1.40 (1.96) 2.50 (3.14) 2.61 (3.99)

Home 0.18 (1.95) 0.01 (0.08) 0 0.03 (0.16)

Walk-in centre 0.03 (0.26) 0.02 (0.15) 0.08 (0.67) 0.10 (0.32)

Out-of-hours service

Telephone 0.02 (0.18) 0.02 (0.13) 0.03 (0.18) 0.08 (0.34)

Home visit 0 0 0 0.01 (0.16)

Clinics 0.03 (0.02) 0.02 (0.15) 0.12 (0.65) 0.08 (0.41)

Clinical test 3.62 (4.66) 3.27 (3.36) 7.42 (5.14) 7.17 (4.80)a

Secondary care

A&E admission 0.07 (0.31) 0.05 (0.25) 0.10 (0.36) 0.15 (0.47)

Outpatient attendance 0.81 (1.33) 0.79 (1.21) 1.33 (2.64) 1.54 (2.10)

Day case 0.03 (0.16) 0.05 (0.22) 0.13 (0.47) 0.12 (0.38)

Inpatient admission 0.05 (0.25) 0.01 (0.11) 0.06 (0.26) 0.10 (0.33)

Community services

Podiatrist attendance 0.10 (0.39) 0.10 (0.34) 0.30 (0.96) 0.18 (0.83)a

Eye screening 0.34 (0.48) 0.32 (0.46) 0.58 (0.51) 0.65 (0.48)

Physiotherapy 0.15 (0.62) 0.16 (0.84) 0.21 (1.06)a 0.36 (1.38)a

Counselling service 0.03 (0.27) 0.02 (0.17) 0.09 (0.57) 0.01 (0.11)a

Service use reported by participants n = 143 n = 152 n = 129 n = 135

District nurse consultation

Home 0 0.01 (0.08) 0 0.01 (0.09)

Clinic 0.29 (0.61) 0.36 (0.77) 0.45 (0.85) 1.07 (4.35)

NHS Direct 0.06 (0.32) 0.10 (0.55)b 0.12 (0.50) 0.10 (0.39)

Counselling service 0.05 (0.32)a 0.08 (0.42) 0.13 (0.76) 0.19 (0.99)

Social worker 0 0 0.02 (0.18) 0

Occupational therapy 0.01 (0.08) 0.05 (0.50) 0.05 (0.33) 0.07 (0.38)c

Dietitian attendance 0.05 (0.25) 0.14 (1.25) 0.15 (0.78) 0.12 (0.49)

a One person had missing data on this question.
b Two people had missing data on this question.
c One person had missing data on all other questions except for this one.
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The mean cost of health services use recorded by nurses was higher in the control group during the

12 months before the trial and in months 4–12 of the trial, but was lower in months 1–3. For participants’

self-reported use, the mean cost was higher in the control group for all three periods. The large SDs were

consistent with the usage pattern reported in Tables 21 and 22.

The mean cost of medication for a 1-month period at baseline was estimated to be £55 in the intervention

group and £60 in the control group and there was little change over the trial period (Table 24). Mean

costs were accompanied by large SDs and, as for service use, small numbers of participants had high

medication costs, whereas only three participants at baseline (two of whom were in the intervention

group), three participants at 3 months (only one of them being the same as at baseline) and no

participants at 12 months were specified as taking no mediation.

The majority of the intervention group had estimated 1-month medication costs of under £30 at baseline

and at 3 months and of under £35 at 12 months. The majority of the control group had estimated

1-month medication costs of under £40 at all time points. However, at baseline, 30 participants in the

intervention group and 33 in the control group had costs higher than £100. At 3 months, the numbers

of participants were 24 (intervention group) and 28 (control group) and at 12 months they were

21 (intervention group) and 25 (control group). The highest costs at baseline (£575) and at 3 months

(£551) and 12 months (£567) were all found in the control group.

TABLE 23 Mean cost (SD) of observed cases at baseline and at 3 months’ and 12 months’ follow-up, by data
sources and group

Data sources

Costs covering period

12 months pre-trial

Months

1–3 4–12

Intervention
group

Control
group

Intervention
group

Control
group

Intervention
group

Control
group

Health services use recorded by nurses

n 184 189 153 164 150 152

Mean cost (£) (SD) 1057 (1371) 1247 (1779) 358 (621) 304 (366) 637 (913) 772 (928)

Health services use reported by participant

n 185 189 142 152 128 135

Mean cost (£) (SD) 75 (199) 119 (326) 22 (56) 40 (125) 50 (129) 79 (226)

TABLE 24 Estimated cost of 1 month of medication at baseline and at 3 months and 12 months, by group

Time point

Treatment group

Intervention Control

n Mean cost (£) (SD) n Mean cost (£) (SD)

Baseline 183 55 (60) 187 60 (71)

3 months 144 56 (69) 156 60 (73)

12 months 145 58 (68) 152 61 (75)
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Health-related quality of life

The Problem Areas in Diabetes score
The PAID score was calculated based on information collected at baseline and at 3 months’ and 12 months’

follow-up (Table 25). The mean score was higher, indicating more distress, in the control group than in the

intervention group at all time points. The highest PAID score in the intervention group was 67.5 at baseline,

63.75 at 3 months and 62.5 at 12 months. In contrast, the highest PAID score in the control group was

95 at baseline, 73.75 at 3 months, and 86.25 at 12 months.

The large SDs indicated the diversity of HRQoL in terms of PAID score in both groups. In the intervention

group, 28 participants at baseline, 16 participants at 3 months and 12 participants at 12 months scored

≥ 40 points (indicating significant distress). In the control group, 33 participants at baseline, 18 at 3 months,

and 25 at 12 months scored ≥ 40 points.

The EuroQol-5 Dimensions, three-level version
The mean EQ-5D-3L index score among the responding participants was higher in the intervention group

than in the control group at all three time points (Table 26). Four participants in the intervention group

and six in the control group completed the EQ-5D-3L questionnaire at 12 months but not at 3 months,

whereas 126 participants in the intervention group and 129 in the control group completed the EQ-5D-3L

at all three time points. These 126 and 129 participants showed slightly higher EQ-5D-3L index scores than

among the non-responding participants in their group.

TABLE 25 The PAID score at baseline and at 3 months’ and 12 months’ follow-up, by group

Time point

Treatment group

Intervention Control

n Mean score (points) (SD) n Mean score (points) (SD)

Baseline 185 18.1 (17.1) 189 19.9 (19.9)

3 months 154 15.2 (15.2) 166 16.7 (17.1)

12 months 153 14.1 (14.8) 168 16.5 (18.0)

TABLE 26 The EQ-5D-3L index score at baseline, and at 3 months’ and 12 months’ follow-up, by group

Time point

Treatment group

Intervention Control

Mean score (SD) n
Mean scorea (SD)
(n= 126) Mean score (SD) n

Mean scorea (SD)
(n= 129)

Baseline 0.793 (0.244) 185 0.807 (0.221) 0.766 (0.289) 189 0.803 (0.243)

3 months 0.822 (0.193) 145 0.829 (0.186) 0.817 (0.250) 152 0.816 (0.252)

12 months 0.814 (0.229) 130 0.819 (0.222) 0.796 (0.270) 134 0.800 (0.271)

a The mean score among participants who provided data at all three time points is presented in italics.
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Primary outcomes
The outcomes and the incremental costs and effectiveness based on imputed data sets are presented in

Tables 27–30. The mean costs of health resources used in months 1–3 were higher in the intervention

group than in the control group (£580 vs. £544) (see Table 27). In months 4–12, this position reversed,

with the mean costs of health resources used being higher in the control group than in the intervention

group (£1231 vs. £1525). Overall, during the 12-month trial period, the costs of health resources used

were higher in the control group than in the intervention group. The unadjusted difference in total cost

(including intervention cost) was £210, with a lower value in the intervention group. The difference was

smaller (£91) when adjusted for baseline health resource costs only, but still higher in the control group.

After adjusting for the costs in the 12 months prior to recruitment and baseline variables, the incremental

mean cost for the intervention group compared with the control group was –£111.

The mean PAID score was higher in the control group than in the intervention group at baseline and at

3 months and 12 months (Table 28). The unadjusted difference in PAID score at 12 months was 3.1 points,

with the intervention group scored lower. This difference was reduced to 1.9 points after adjusting for

baseline PAID score, which was similar to the score when the adjustment for other baseline variables was

also made.

The mean EQ-5D-3L index score in both groups increased from baseline to 3 months (see Table 29).

At 12 months, the mean index score dropped in both groups, but the reduction was sharper in the control

group. QALYs were calculated based on the EQ-5D-3L index score at three time points. The unadjusted

TABLE 27 Costs estimated from imputed data, by group

Costs

Treatment group, cost (£)

Intervention Control

Intervention cost 41 0

Months, mean cost (SE)

1–3

Health services use (from nurses) 385 (56) 311 (30)

Health services use (from participants) 24 (5) 50 (11)

Medication for 1-month period 57 (6) 61 (6)

4–12

Health services use (from nurses) 649 (73) 825 (90)

Health services use (from participants) 60 (14) 142 (45)

Medication for 1-month period 58 (5) 62 (6)

Health resources use in the 12-month trial period,a mean (SE) 1816 (125) 2067 (144)

Total costs in the 12-month trial period,a mean (SE) 1857 (125) 2067 (144)

Unadjusted incremental cost for intervention group –210 n/a

Incremental cost for intervention group, adjusted for health resources use cost
at baseline only, mean (SE)

–91 (169) n/a

Incremental cost for intervention group, adjusted for health resources use cost
at baseline and other baseline variablesb (95% CI)

–111 (–384 to 136) n/a

n/a, not applicable; SE, standard error.
a Calculation based on assumption that medications were for long-term use and prescribed monthly.
b Baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes

mellitus diagnosis.
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value of QALY during the 12 months trial period was 0.802 in the intervention group and 0.764 in the

control group, giving a difference of 0.038. The difference was reduced by half after adjusting for baseline

EQ-5D-3L index score. After adjusting for EQ-5D-3L index score at baseline and other baseline variables,

the incremental QALY was 0.020, comparing the intervention group with the control group.

For both health outcomes, the intervention was less costly and more effective, suggesting dominance by

the intervention over the control (Table 30). However, the 95% CIs of all three outcomes included zero,

indicating the uncertainty of this conclusion.

TABLE 28 The PAID score estimated from imputed data, by group

Time point

Treatment group

Intervention Control

Time point, mean score (points) (SE)

Baseline 18.1 (1.3) 19.9 (1.4)

3 months 15.7 (1.2) 17.3 (1.3)

12 months 14.5 (1.2) 17.6 (1.4)

Unadjusted incremental PAID score (points) at 12 months for intervention group –3.1 n/a

Incremental PAID score (points) at 12 months for intervention group, adjusted for
baseline PAID score only (SE)

–1.9 (1.3) n/a

Incremental PAID score at 12 months for intervention group, adjusted for
baseline PAID score and other baseline variablesa (95% CI)

–1.9 (–4.2 to 0.3) n/a

n/a, not applicable; SE, standard error.
a Baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes

mellitus diagnosis.

TABLE 29 The EQ-5D-3L and QALYs estimated from imputed data, by group

EQ-5D-3L and QALYs

Treatment group

Intervention Control

EQ-5D-3L index, mean score (SE)

Baseline 0.793 (0.018) 0.766 (0.021)

3 months 0.811 (0.016) 0.786 (0.024)

12 months 0.793 (0.023) 0.736 (0.037)

QALYs

QALYs in the 12 months’ trial period, mean (SE) 0.802 (0.016) 0.764 (0.023)

Unadjusted incremental QALYs for the intervention group 0.038 n/a

Incremental QALYs for the intervention group, adjusted for baseline EQ-5D-3L
index score only (SE)

0.019 (0.021) n/a

Incremental QALYs for the intervention group, adjusted for baseline EQ-5D-3L
index score and other baseline variablesa (95% CI)

0.020 (–0.000 to 0.044) n/a

n/a, not applicable; SE, standard error.
a Baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes

mellitus diagnosis.
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Figure 12 shows the cost-effectiveness plane describing the uncertainty surrounding the conclusion of the

intervention’s dominance. The dashed lines show the national WTP thresholds of £20,000 and £30,000

per QALY gained. As the WTP threshold increases, the slope of the line will increase. There is considerable

uncertainty surrounding the point estimates of the incremental costs and incremental QALYs from the

primary analysis, but the majority of the distribution is scattered in the south-east quadrant of the plane,

supporting the primary conclusion of the intervention being less costly but more effective. When the

distribution falls into the north-east quadrant of the plane (more costly and more effective), most of the

data points fall below the WTP thresholds. This indicates that even if the intervention becomes more costly

instead of cost-saving, it is still likely to be cost-effective.

The CEAC constructed using the bootstrapped data shows that the probability of the intervention being

cost-effective reaches 95% at a WTP of £6900 (Figure 13). Under the existing WTP threshold of £20,000

to £30,000, the probability of the intervention being cost-effective, compared with the control, was

over 97%.
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FIGURE 12 The cost-effectiveness plane comparing the intervention group with the control group.

TABLE 30 Incremental cost-effectiveness estimated from imputed data

Incremental cost-effectiveness (with control group as comparator) Mean (95% CI)

Incremental cost (£), adjusted for health resources use cost at
baseline and other baseline variablesa

–111 (–384 to 136)

Incremental PAID score (points) at 12 months, adjusted for
baseline PAID score and other baseline variablesa

–1.9 (–4.2 to 0.3)

Incremental QALYs, adjusted for baseline EQ-5D-3L index
score and other baseline variablesa

0.020 (–0.000 to 0.044)

ΔCost/ΔPAID score Intervention dominating control, as it is less
costly but more effective

ΔCost/ΔQALY Intervention dominating control, as it is less
costly but more effective

a Baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes
mellitus diagnosis.
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Sensitivity analysis

Complete-case analysis
For the three outcomes used in the primary analysis, the extent of completeness varied (Table 31).

The completeness of PAID score at 12 months was the highest among the three. For costs, only the

participants who had complete cost data (i.e. heath services use recorded by nurses, health services

use reported by participants and medication information) at 3 months and 12 months were considered

complete cases, which gave the lowest number of complete cases. In order to calculate QALYs, the

EQ-5D-3L must be completed at all three data collecting points to be considered complete.

Taking into account the completeness of the baseline variables required for adjustment, there were

96 participants in the intervention group and 101 participants in the control group who had complete

information at all required time points on every required variable. Therefore, the complete-case analysis

was performed on these 197 people.

In the complete-case analysis, the mean cost during the 12-month trial period, including intervention and

health resource use costs, was £1736 in the intervention group and £1721 in the control group (Table 32).

Using the same adjustment methods as in the primary analysis, the intervention group showed a £15

higher mean cost when unadjusted, a £58 lower mean cost when adjusted for baseline health resource

use costs and a £37 lower mean cost than the control group after adjusting for all baseline variables.

The mean PAID score at 12 months was 14.6 points in the intervention group and 15.9 points in the

control group (Table 33). Although PAID scores continued to reduce in the intervention group, the scores

remained the same between 3 and 12 months in the control group. The adjusted difference between

groups was 1.6 points at 12 months, with a lower value in the intervention group.
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FIGURE 13 The CEAC for the intervention.

TABLE 31 Number of complete cases for costs, PAID score and QALY, and their mean values (SD), by group

Outcomes

Treatment group

Intervention Control

n Mean (SD) n Mean (SD)

Total costs (£) during 12-month trial period 98 1785 (1511) 103 1719 (1525)

PAID score (points) at 12 months 153 14.1 (14.8) 168 16.5 (18.0)

QALYs 126 0.822 (0.185) 128 0.808 (0.242)
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TABLE 32 Costs estimated from complete cases, by group

Costs

Treatment group, cost (£)

Intervention (n= 96) Control (n= 101)

Intervention cost 41 0

Time point, months, mean cost (SD)

1–3

Health services use (from nurses) 332 (503) 267 (327)

Health services use (from participants) 24 (64) 27 (68)

Medication for 1-month period 57 (66) 52 (55)

4–12

Health services use (from nurses) 566 (692) 693 (963)

Health services use (from participants) 51 (143) 65 (186)

Medication for 1-month period 61 (73) 57 (69)

Health resources use in the 12-month trial period,a mean (SD) 1695 (1404) 1721 (1539)

Total costs in the 12-month trial period,a mean (SD) 1736 (1404) 1721 (1539)

Unadjusted incremental cost for the intervention group 15 n/a

Incremental cost for the intervention group, adjusted for health resources
use cost at baseline only, mean (SD)

–58 (163) n/a

Incremental cost for the intervention group, adjusted for health resources
use cost at baseline and other baseline variablesb (95% CI)

–37 (–367 to 282) n/a

n/a, not applicable.
a Calculation based on assumption that medications were for chronic use and prescribed monthly.
b Baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes mellitus diagnosis.

TABLE 33 The PAID score estimated from complete cases, by group

Time point

Treatment group

Intervention (n= 96) Control (n= 101)

Time point, mean PAID score (points) (SD)

Baseline 18.8 (16.8) 19.0 (16.5)

3 months 16.9 (16.1) 15.9 (15.2)

12 months 14.6 (15.5) 15.9 (16.7)

Unadjusted incremental PAID score (points) at 12 months for the
intervention group

–1.3 n/a

Incremental PAID score (points) at 12 months for the intervention group,
adjusted for baseline PAID score only, mean (SD)

–1.2 (1.6) n/a

Incremental PAID score (points) at 12 months for the intervention group,
adjusted for baseline PAID score and other baseline variablesa (95% CI)

–1.6 (–5.1 to 1.4) n/a

n/a, not applicable.
a Other baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes

mellitus diagnosis.
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The mean QALYs during the 12-month period were 0.816 in the intervention group and 0.833 in the

control group (Table 34). The unadjusted difference shows a higher QALY in the control group than in the

intervention group. After adjusting for baseline variables, the mean QALYs in the intervention group were

0.010 higher than in the control group.

Combining all three outcome measures, among complete cases, the intervention group still showed a

lower mean cost and better effectiveness on both PAID score and QALYs (Table 35). Compared with the

results from the primary analysis (see Table 30), the complete-case analysis results generally showed a

larger SD but a smaller difference between groups.

TABLE 34 The EQ-5D-3L and QALYs estimated from complete cases, by group

EQ-5D-3L and QALYs

Treatment group

Intervention (n= 96) Control (n= 101)

EQ-5D-3L index, mean (SD)

Baseline 0.792 (0.232) 0.829 (0.207)

3 months 0.824 (0.186) 0.840 (0.229)

12 months 0.814 (0.218) 0.825 (0.250)

QALYs

QALYs in the 12 months’ trial period, mean (SD) 0.816 (0.183) 0.833 (0.215)

Unadjusted incremental QALYs for the intervention group –0.017 n/a

Incremental QALYs for the intervention group, adjusted for baseline
EQ-5D-3L index score only, mean (SD)

0.026 (0.015) n/a

Incremental QALYs for the intervention group, adjusted for baseline
EQ-5D-3L index score and other baseline variablesa (95% CI)

0.010 (–0.018 to 0.044) n/a

n/a, not applicable.
a Other baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes

mellitus diagnosis.

TABLE 35 Incremental cost-effectiveness estimated from complete cases

Incremental cost-effectiveness Mean (95% CI)

Incremental cost for the intervention group, adjusted for health resources
use cost at baseline and other baseline variablesa (95% CI), (£)

–37 (–367 to 282)

Incremental PAID score at 12 months for the intervention group,
adjusted for baseline PAID score and other baseline variablesa (95% CI)

–1.6 (–5.1 to 1.4)

Incremental QALYs for the intervention group, adjusted for baseline
EQ-5D-3L index score and other baseline variablesa (95% CI)

0.010 (–0.018 to 0.044)

ΔCost/ΔPAID score Intervention dominating control,
as it is less costly but more effective

ΔCost/ΔQALY Intervention dominating control,
as it is less costly but more effective

a Baseline variables included age, sex, history of cardiovascular diseases, smoking status and time since diabetes
mellitus diagnosis.
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Figures 14 and 15 present the cost-effectiveness plane and CEAC plotted using the same technique as in

the primary analysis but using data only from the 197 complete cases. From the distribution of the dots on

the plane (see Figure 14), it is evident that only about a quarter of them fall in the south-east quadrant,

where the intervention would be less costly but more effective. A considerable proportion of dots fall in

the left side of the plane, where the intervention would be less effective.

Accordingly, it is not surprising that the probability of the intervention being cost-effective was much

lower than estimated from imputed data. In contrast to the high probability (> 97%) of cost-effectiveness

in the primary analysis, the complete-case analysis showed a probability of under 70% of the intervention

being cost-effective. Between £20,000 and £30,000, the probability only changed 0.2% (from 68.7%

to 68.9%). This trend is consistent with the primary analysis. Marginal effects reach near zero quickly.

Additional investment in the intervention did not appear to have a big impact.

Comparing the results from the complete-case analysis to the primary analysis, neither showed any

apparent change in health resource use costs within groups (Figure 16). The cost of health resources used

in the 12 months prior to recruitment in the control group was lower among complete cases than that in

the imputed data set, although there was little difference between the two data sets in the intervention

group. Given that the baseline data were almost complete, this difference in the control group suggested
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FIGURE 14 Cost-effectiveness plane comparing the intervention group to the control group (among complete cases).
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FIGURE 15 The CEAC for the intervention (among complete cases).
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that the participants who had higher usage of health services were more likely to be lost to follow-up than

those with lower usage. The mean costs during the 12-month trial period in both groups were lower in

the complete-case data set than in the imputed data set, with the difference in the control group more

prominent. This was because the multiple imputation took the higher health resource use cost in the

12 months prior to recruitment as one of the factors for its imputation of missing values. That, in turn,

leads to a bigger difference in costs in the imputed data set than in the complete cases (–£111 vs. –£37).

As the imputation was performed on an aggregated level, the individual contribution of the cost of each

type of health resource used during the 12-month trial period was not presented in the primary analysis.

For complete cases, the biggest drivers in costs were hospital inpatient stays and hospital outpatient

appointments (Figure 17), followed by GP consultations in surgery. However, if all forms of GP consultation
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were aggregated, the costs would approximate to those of hospital outpatient appointments and inpatient

stays. It should be noted that Figure 17 does not include medication costs. If our assumption of one

prescription item per month was correct, medication costs would be higher than all other costs (£718 in

the intervention group and £671 in the control group).

Complete cases showed a similar pattern in change of PAID score in the control group across three time

points as in the imputed data set but with lower scores (i.e. less distress) (Figure 18). Meanwhile, the mean

PAID score was slightly higher at baseline and at 3 months among complete cases than in the imputed

data set, but at 12 months was similar in the complete cases and the imputed data set in the intervention

group. This suggested that there were possible opposite missing patterns in the groups. In the intervention

group, participants who scored lower on PAID score at baseline were more likely to be lost to follow-up;

however, in the control group, those who scored higher were more likely to be lost to follow-up. The

difference of PAID score at 12 months was much more prominent in the control group than in the

intervention group. After adjusting for baseline PAID score and other variables, this leads to a smaller

reduction in PAID score (–1.6 vs. –1.9 points).

In the complete-case analysis, the general pattern of the mean EQ-5D-3L index score increasing at 3 months

and decreasing at 12 months remained, but the mean index scores in the intervention group were higher

in the complete cases than in the imputed data set and did not reduce at 12 months as much as in the

imputed data set (Figure 19). In the control group, the baseline level of EQ-5D-3L index score was much

higher among complete cases than in the imputed data set and remained so at all time points. The mean

EQ-5D-3L index scores in the control group increased at 3 months and reduced below the baseline level in

both complete cases and imputed data set. The drop of EQ-5D-3L index score level was more gradual and
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to a lesser extent among the complete cases. Among complete cases, the mean EQ-5D-3L index score in

the control group was higher than in the intervention at all time points, opposite to the situation for the

imputed data set. This leads to a higher QALYs in the control group when unadjusted. This pattern of

change is consistent with the pattern in PAID score where in the control group, participants who had lower

EQ-5D-3L index score at baseline were more likely to be lost to follow-up later on. Because the baseline

EQ-5D-3L was near complete and taken as a factor in the imputation model, the imputed data set

estimated lower values for missing data at 3 and 12 months. After adjusting for all relevant baseline

variables, the intervention group still shows a QALYs gain, compared with the control group. This QALYs

gain was also smaller than that of the imputed data set (0.010 versus 0.020).

One-way sensitivity analysis for cost of intervention
The intervention cost was estimated at £41 per person for the primary analysis. Using Equation 1, a linear

line was drawn, assuming incremental cost per person remained –£111 and incremental QALYs per person

remained 0.020 (Figure 20). As the additional intervention cost per person increased, the ICER for the

intervention gradually increased. At a £20,000 WTP threshold, the additional intervention cost per person

was £511. At a £30,000 WTP threshold, the additional intervention cost per person was £711. That

means, on top of what was included in the primary analysis for the intervention, another £511–711 per

person could be spent on facilitating activities or running costs of the intervention, and the intervention

might still be considered cost-effective.

In the analysis, the website operation cost was allocated to 10,000 users, as this was the reported capacity

of the server. When it was allocated to the 185 participants in the intervention group, the intervention cost

would increase by £222. The ICER, in turn, would be £5550 per QALY gained. Although not less costly

any more, the intervention could still be considered cost-effective under the national WTP thresholds, in

comparison to the control.

The complete-case analysis demonstrated a more rapid increase in incremental cost per QALY gained than the

analysis using imputed data. An increase of £237 in intervention cost per user led to the ICER reaching the

lower bound of the current national WTP threshold (£20,000 per QALY). Another £100 additional intervention

cost per user led the ICER up to the upper bound of current national WTP threshold (£30,000 per QALY).

In other words, in the complete-case analysis, cost-effectiveness was more sensitive to increased costs of

the intervention.
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Discussion

Main results
In this within-trial health economic analysis, from a NHS and personal and social services perspective,

the HeLP-Diabetes programme was found to dominate the comparator, that is, total costs were lower

(–£111, 95% CI –£384 to £136) and health outcomes better (incremental QALYs 0.020, 95% CI 0.000 to

0.044 QALYs) in the group allocated to the HeLP-Diabetes programme than in the group allocated to

the comparator. The cost-effectiveness plane and CEAC illustrated that, despite considerable uncertainty

around the point estimates, this overall conclusion is likely to be robust. The complete-case analysis

demonstrates more uncertainty than the primary analysis, which is based on imputed data. Although the

total costs were still lower (–£37, 95% CI –£367 to –£282) and health outcomes better (incremental

QALYs 0.010, 95% CI –0.018 to 0.044 QALYs) in the HeLP-Diabetes programme group than in the

comparator group, the extent of the difference was smaller than in the primary analysis. Consequently, the

cost-effectiveness plane showed the cluster of the distribution moving towards centre and widely scattered

in all four quadrants. The probability of cost-effectiveness was reduced from 97% in the primary analysis

to just under 70% in the complete-case analysis.

This difference in results between the primary and complete-case analyses may be because of the

differential retention rates of participants with worse health. People with worse health were more likely to

use health-care services, which resulted in higher costs. The comparison of costs and quality of life was

consistent with this suggestion, as participants in the complete-case analysis demonstrated better quality of

life and lower health resource use than those in the primary analysis. Whether it was the impact of worse

health or the burden of completing trial outcome questionnaires on top of their ill health that caused this

differential dropout is unclear.

Although both the primary and complete-case analyses suggested that the HeLP-Diabetes programme was

highly likely to be dominant over the comparator condition, the uncertainties surrounding both the change

in costs and in quality of life, and the fact that these changes were not statistically significant, require this

conclusion to be treated with caution. Moreover, as the trial lasted only 12 months, it is possible that some

of the drivers of health resource use by participants pre-dated the trial, for example hospital inpatient

admissions may have been planned before the start of the trial. Moreover, although it was apparent that

the main cost drivers were medications, hospital inpatient stays, hospital outpatient appointments and

GP consultations, it was unclear which one in particular or combination of services caused the overall

health-care costs to be lower in the intervention group.

As a large proportion of the costs are fixed costs, the average user cost falls and the cost-effectiveness

increases as the number of registered users grows. This is particularly important in a highly prevalent

condition such as T2DM. Current estimates suggest there are around 4 million people in the UK with

T2DM, making the need to identify a cost-effective method of improving health outcomes in these

people imperative.

Methodological strengths and weaknesses
The analysis was undertaken following NICE’s guidance. We collected detailed data on health and social

service usage. The majority of service use data reported by nurses was extracted from participants’ EMRs,

which was a more accurate and reliable method than participants’ self-reported data. Although there may

have been under-recording, it is unlikely to have introduced systematic bias. Data on service use obtained

directly from participants may have been subject to recall bias and be less reliable but, again, it is hard to

see how this could have introduced systematic bias. Prescribed medications were extracted by nurses from

participants’ EMRs and, hence, were more likely to be accurate than patient recall. However, it would have

been better if we had asked nurses to record defined daily doses, as without these data we relied on the

assumption that each prescription item was issued per month (as per national guidelines). Although this

added to the uncertainty around total medication costs, it too was unlikely to lead to systematic bias, as it

was applied to both groups.

HEALTH ECONOMIC ANALYSIS OF THE HEALTHY LIVING FOR PEOPLE WITH TYPE 2 DIABETES PROGRAMME

NIHR Journals Library www.journalslibrary.nihr.ac.uk

108



We took the methodological decision to exclude the costs of development of the HeLP-Diabetes

programme and include only the costs of maintenance and delivery. The rationale for this decision was

that it is these maintenance and delivery costs that the NHS will have to cover if the HeLP-Diabetes

programme is implemented nationally and the development costs are true sunk costs, in that they cannot

be recovered. However, we have presented estimates of the development costs, for those interested in

developing similar interventions for other LTCs.

Owing to the length of the trial (12 months), any future updates were not taken into account in the

analysis. With the fast pace of development of technology, it is not certain how frequently major updates

would be required or what they would involve or cost.

Our original intention had been to undertake a modelling exercise, using the UK Prospective Diabetes

Study model, which simulates the likely occurrence of major complications and costs and quality of life

associated with them by four prognostic risk factors: HbA1c level, SBP, the ratio of total cholesterol to

HDL-C and smoking status.198 The main trial analysis reported a significantly better outcome in HbA1c

level and SBP in the intervention group than in the control group and no significant difference in the

total cholesterol-to-HDL-C ratio or smoking status. Hence, any modelling would be likely to demonstrate

reduced complication rates in the intervention group, with associated improved quality of life and reduced

health-care costs. We did not wish to overstate our findings and, as modelling would increase the overall

uncertainty, we decided not to undertake this modelling.

Fit with existing literature
One of the main drivers for developing digital health interventions is the expectation that they can help

health-care systems meet the twin challenges of delivering more and better care at reduced cost. Despite

this, there has been a marked lack of formal health economic analyses. Authors of systematic reviews

of digital health interventions have repeatedly reported a lack of economic data, preventing them from

drawing any conclusions about cost-effectiveness.29,30,37,199–201 Fortunately, this situation is now improving,

particularly in the field of mental health, in which a number of cost-effectiveness studies have been

undertaken, enabling a systematic review published in 2015202 to include 16 studies and report the

cost-effectiveness of guided internet interventions for depression, anxiety, smoking cessation and alcohol

moderation. Recently, there have been a number of reports of health economic analysis of digital health

interventions;203–211 overall, these reports confirm that, when effective, digital health interventions, such as

the HeLP-Diabetes programme, tend to be cost-effective. However, the current report is the first in which

we have been able to identify that a digital health intervention dominates the comparator.

Conclusions
The HeLP-Diabetes programme appears to be a highly cost-effective intervention, which, if adopted

nationally, has the potential to be even more cost-effective.
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Chapter 9 Design and evaluation of a plan for
implementing the Healthy Living for People with
type 2 Diabetes programme into routine NHS care

Summary

This chapter describes the design and evaluation of a plan for implementing the HeLP-Diabetes

programme into routine care. The aim of this work was to determine how best to integrate an eHealth

intervention for patients into routine care, using the HeLP-Diabetes programme as an example.

The specific objectives were to design an implementation plan, evaluate its clinical effectiveness and any

reasons for observed variation in implementation and modify the original plan in the light of these emerging

data. We were interested in maximising uptake and use by people with T2DM, in exploring ways of

overcoming the ‘digital divide’ and the impact that the intervention had on patient outcomes outside a trial.

The study design was iterative: as problems with the implementation plan emerged we made adjustments

and then evaluated these. The implementation was planned to take place in two PCTs (which became

CCGs shortly before the study commenced). Data collection took place between March 2013 and August

2015. We used a case-study design with mixed methods, combining quantitative data on adoption, uptake

and use with qualitative data from semistructured interviews and field notes exploring HCP and patient

perceptions of reasons for observed variability in the quantitative data. The qualitative analysis was

informed by NPT.

Although both CCGs adopted the HeLP-Diabetes programme, for practical reasons we were only able to

study the process in one CCG. In this group, the quantitative data showed high levels of adoption, which

was defined as services within the CCG deciding to adopt the HeLP-Diabetes programme and make it

available to their patients. Twenty-two out of the 34 practices adopted the HeLP-Diabetes programme, as

did the community intermediate service and the local secondary care service. However, the services were

less successful at promoting uptake and use of the HeLP-Diabetes programme, with 205 people with

T2DM being registered in the study period. These people came from a wide demographic, which reflected

the local population: over half (52%) were from black or minority ethnic backgrounds, one-third (36%)

had no education after the minimum school-leaving age and over one-third (38%) described their

computer skills as ‘basic’. Over half (52%) were male and the age range was 19–81 years. In line with

national prevalence figures, 86% reported having home internet access.

A natural experiment arose during the implementation study, in which some practices agreed to our preferred

implementation model of having a HCP (receptionist or HCA) registering patients on the HeLP-Diabetes

programme and giving them an introduction to the programme, whereas other practices opted for a patient

self-sign-up model. By comparing patients who were registered through these two methods, we could

determine that the self-sign-up model attracted a cohort of participants who were better educated and had

higher levels of computer experience, whereas the facilitated model was associated with a more diverse

population. Once registered, no demographic factors (age, gender, ethnicity, educational status, computer

expertise, duration of diabetes mellitus since diagnosis or treatment modality) were associated with

subsequent use or non-use of the programme.

The qualitative data illuminated these quantitative findings. Qualitative data from HCPs indicated that they

valued the programme and could see its benefits. The HCPs were supportive of the idea of promoting

self-management by patients, while being aware that patients needed support to be able to self-manage
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and conscious of the disadvantages of the dominant model of group-based education. The HeLP-Diabetes

programme was perceived as a high-quality intervention that could meet unmet need. Its holistic and

evidence-based approach was welcomed. There was some resistance to providing facilitation, as, in common

with the rest of the country, practices were experiencing significant rises in workload in parallel with falling

incomes. However, staff from practices that successfully implemented the HeLP-Diabetes programme,

including registering patients, reported finding that the HeLP-Diabetes programme was easy to use for HCPs

and patients, that the intervention had the potential to save time and consultations and that HCAs were the

most appropriate staff group to help with facilitation.

Data from patients suggested that those who used the HeLP-Diabetes programme found it a helpful and

valuable resource that was easy to understand and, for many, a better way of learning than group-based

education. For many, it was important that it had been recommended by their doctor or nurse. However,

many said they were not ready to engage in self-management for a range of reasons, including that they

did not believe they had diabetes mellitus, that they believed that they had only a ‘mild’ form that was

unlikely to cause problems, that they were not ready to engage with the diagnosis and were frightened of

finding out about the illness, that if the information was important their doctor or nurse would tell them or

that they felt that they were already self-managing well and had nothing further to learn.

Background

Rationale for undertaking an implementation study
Implementation research is a relatively new field, concerned with ‘the scientific study of methods to

promote the systematic uptake of research findings and other evidence-based practices into routine

practice’.212 Our reasons for including an implementation study alongside a trial in this programme grant

were threefold:

1. Whether or not the HeLP-Diabetes programme itself proved clinically effective in a trial, the policy

and financial imperatives for introducing eHealth interventions to help patients improve their health

are overwhelming; hence, producing generalisable knowledge about how best to implement such

interventions would be useful for the NHS and other health-care systems internationally.

2. Evidence of clinical effectiveness that is derived from RCTs does not always transfer to ‘real-world’ use.

By their nature, trials involve tightly controlled procedures and selected participants whose characteristics

may differ substantially from non-trial participants. Trial methodology emphasises the importance of

fidelity to the intervention and trials of complex interventions will often devote considerable resources

to ensuring that the intervention is delivered as intended. However, once the intervention becomes

approved for routine use, these resources are often not available and the emphasis often changes

from ensuring that there is fidelity to enabling adaptions that will improve local uptake and use. These

changes in user population and implementation mean the effects seen in trials may not be replicated in

routine use. Therefore, the effects obtained in routine use should be viewed alongside those seen in

trials to inform commissioning decisions.

3. One of the overarching aims of the NIHR’s Programme Grants for Applied Health Research programme

is for funded work to achieve benefits for the NHS. Hence, it was important to ensure that the

programme of research generated all the data required to inform future implementation and use of

the HeLP-Diabetes programme throughout the NHS. As part of the planning for this programme grant,

we thought about long-term sustainability and maintenance. It was clear that this would require a

revenue stream, with NHS commissioning being the most likely source. Commissioners need more

information about a service than can be provided from trial data, including information about likely

uptake and use and the resources required for effective implementation. This study was designed to

address these needs, as well as providing generalisable data of international relevance.
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The importance of undertaking implementation research alongside trials is increasingly recognised.213–215

Broadly speaking, such research addresses two types of question: first, what are the effects of a treatment

or intervention in routine use (referred to as Phase IV studies in the MRC framework); and, second, what

are the effects of an implementation strategy? Researchers from the US Department of Veterans Affairs

(VA) Quality Enhancement Research Initiative (QUERI) have argued for ‘hybrid’ designs that combine both

types of research question.216 They have suggested a taxonomy for such ‘effectiveness-implementation

hybrid designs’ in which type 1 hybrid design tests the effect of a clinical intervention on relevant

outcomes while observing and gathering information on implementation, type 2 hybrid design tests clinical

and implementation interventions and strategies equally and type 3 hybrid design tests an implementation

strategy while observing and gathering information on the impact that the clinical intervention has on

relevant outcomes.216 In line with our rationale for undertaking an implementation study, we initially

designed the study as a type 3 hybrid design using this taxonomy.

Theoretical underpinning for design of implementation plan
The NPT (see Chapter 2) was used during the development of the HeLP-Diabetes programme to help

ensure that the intervention was ‘implementable’ and would fit well with current NHS practice. The NPT

emphasises that interventions are more likely to be normalised into routine practice if they are easily

understood and described (coherence), target users want to adopt them (cognitive participation) and they

fit well with existing workflows (collective action).56 Areas of particular importance are (1) the impact that

the intervention had on consultations between HCPs and patients (interactional workability); (2) the impact

the intervention had on relationships between professional groups, including ensuring that accountability

and responsibility are aligned (relational integration); (3) ensuring that there was a fit with existing skill

sets and role responsibilities (skill set workability); and (4) ensuring that there was a fit with organisational

priorities and available infrastructure (contextual integration). Finally, users will engage in a process of

reflexive monitoring, in which they consider whether or not the benefits of the intervention are worth the

work involved, along with any adaptations or improvements that can be made. This reflection can be

based on formal or informal data. These constructs provided an overall framework for us during the

development of the implementation plan.

However, although the NPT can be used to sensitise researchers and implementers to challenges and

issues that are likely to arise during an implementation process,217 it does not provide a step-by-step

guide to developing an implementation plan. Therefore, we augmented our theoretical framework with

a model developed by Grol and Wensing218 to assist with the implementation of change in health care.

This model provides a step-by-step guide to developing an implementation plan, starting with defining

the operational-change objectives and analysing current practice, the target group and the context of

the proposed implementation. This then facilitates selection of appropriate implementation strategies,

rather than relying on frequently used but potentially inappropriate strategies, such as a generic

implementation plan. Crucially, the evaluation of the implementation is included, with a strong emphasis

on this happening in parallel with the planned implementation activities, allowing early identification of

areas needing attention or strategies that are not working. The importance of an iterative approach

whereby implementation and evaluation of the implementation occur in parallel, feeding into each other,

has also been stressed by the VA QUERI team.219,220

Context for the implementation
There are theoretical and empirical grounds for recognising the importance of context in any given

implementation.221–224 In the Consolidated Framework for Implementation Research, Damschroder et al.221

name two aspects of context: the outer and the inner settings. The outer setting consists of factors such as

external (e.g. national) policy and incentives, peer pressure from other organisations and organisational

priorities, while the inner setting includes structural characteristics such as the availability of infrastructure,

leadership, culture, communication and local or internal incentives and reward structures.

At the time this study commenced (March 2013), the outer setting was dominated by the Health and

Social Care Act 2012,70 which was described as the ‘biggest single reorganisation’71 and the ‘longest and
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most complex piece of legislation’72 in the history of the NHS. Among the many components of the Act

were the abolition of PCTs and strategic health authorities, which had been responsible for commissioning

services. PCTs were replaced by CCGs, which were intended to control around 60% of the NHS budget,

be led by GPs supported by other clinicians and managers and were tasked with meeting the needs of

their populations.

This reorganisation resulted in huge workloads for those involved as they struggled to come to terms

with new priorities and responsibilities, evolving structures and changes in personnel. This was often

accompanied by uncertainties about roles and responsibilities, loss of existing staff with relevant expertise

and loss of organisational memory.74,75

Furthermore, it occurred as the NHS entered a period of significant financial austerity. After a period of

year-on-year budget growth, the NHS was charged with making financial savings of £20B over 5 years

from 2011–15, while maintaining (or improving) the quality of the service.76 This required efficiency savings

of around 4% per year, compared with maximum previous efficiency savings of around 2% per year. It

was recognised that meeting this ‘unprecedented challenge’ would require new ways of working, with an

emphasis on reducing hospital admissions for patients with LTCs, as well as a pay freeze for NHS staff.76

Not entirely coincidentally, at the same time as this reorganisation and economic squeeze, English general

practices were entering a period of ‘crisis’,77 with rapidly rising workload as a result of increased numbers

and complexity of consultations with no concomitant rise in HCP numbers and static or falling incomes.78,79

As a result, practices were under enormous pressure. Many were unable to fill vacant clinical posts (both

doctors and nurses were hard to recruit), leading to excessive workloads for remaining clinicians.80 This

was reflected in long waiting times for appointments and many GPs reported low morale, burn out and

resistance to change.80 Although some practices showed considerable resilience, others went into a spiral

of decline. Over the period of this study, three practices closed in our study CCG.

The inner context for our case study included the features of the two CCGs that we intended to work

with. One of the two was a dynamic and largely functional group, with strong clinical leadership and a

commitment to innovation. It was one of the first CCGs to be authorised in England,225 going live in April

2013, and had an early goal of ‘cultural change to improve self-management of medical conditions’.226

Improving prevention and management of LTCs was identified as a key priority, particularly in diabetes

mellitus, heart failure and lung disease. PPI was also prioritised, with active patient input to key

decision-making committees.

The other CCG also went live in April 2013. Its priorities for its first year were cardiovascular disease,

cancer and respiratory disease, with a focus on improving delivery of care through community and primary

care services. There was less emphasis on self-management and PPI,227 which are key elements of the

HeLP-Diabetes programme.

Aims and objectives

The implementation study was intended in our original grant proposal to fulfil the implementation

objectives that were set out in Chapter 3:

1. implement the intervention in two PCTs

2. determine the uptake, use and effects of the intervention in an unselected population in routine care

3. determine factors that inhibit or facilitate integration into existing services and uptake of the

intervention by users

4. determine the resources needed for effective implementation.
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As we prepared for this study, and in line with the approach by Grol and Wensing outlined in Theoretical

underpinning for design of implementation plan,218 it became apparent that the first of these objectives

would require developing an implementation plan that would need to be flexible and adaptable in the

light of emerging data. Thus, we reconceptualised the aims and objectives to include the development

and modification of an implementation plan. As detailed in Chapter 2, we were sensitive to the digital

divide and wanted to explore to what extent it was reflected in usage and uptake of the HeLP-Diabetes

programme and whether or not this was affected by the mode of implementation. Hence, the revised aims

for this WP (WP E) were as follows:

1. to develop an implementation plan

2. to evaluate the implementation plan and apply emerging data to modify it

3. to determine the impact that the HeLP-Diabetes programme had on people with T2DM when

implemented into routine care.

For each aim, we developed specific objectives.

1. To develop an implementation plan:

i. apply a theoretical framework (NPT) to development of the plan

ii. explore the extent to which models of implementation could overcome the digital divide and enable

people who were less used to computer technology to use the intervention

iii. describe the resource requirements for effective implementation.

2. To evaluate the implementation plan and apply emerging data to modify it:

i. describe the adoption, uptake and use of the HeLP-Diabetes programme by HCPs and patients

across participating sites

ii. describe the characteristics of patients registering with the HeLP-Diabetes programme

iii. describe the impact that the implementation models had on uptake by people with T2DM and the

digital divide

iv. understand and explain observed variation between sites in adoption, uptake and use by HCPs

and patients

v. apply emerging data to revising and improving the original implementation plan

vi. describe and assess the final implementation model(s).

3. To determine the impact that the HeLP-Diabetes programme had on people with T2DM when

implemented in routine care:

i. determine the impact that the HeLP-Diabetes programme had on the trial’s primary outcomes

ii. determine the impact that the HeLP-Diabetes programme had on key intermediate or mediator

outcomes, to help inform findings of the trial and test the validity of the mechanism of action for the

intervention proposed during its development.

Methods

Developing an implementation plan
Our original implementation plan was devised to be adaptive and iterative, with evaluation occurring in

parallel. It involved a batched roll out, which was started by identifying two or three general practices with

a reputation for embracing innovation and successfully managing change. We wanted to work closely with

these practices to identify what worked well and what needed further attention, before moving on to

further batches of practices.
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As described in Chapter 2 and this chapter, the NPT stresses the importance of fitting with existing

workflows and work patterns, so the implementation plan was designed to mirror existing systems, thus

minimising the behaviour changes required by HCPs. One model of change that GPs were well used to

was their local CCG (formerly PCT) commissioning a new service and encouraging practices to use it. We

judged that having CCG support for the new service would be important for enhancing credibility and,

in NPT terms, likely to promote coherence and cognitive participation.

Selecting clinical commissioning groups
The implementation literature stresses the influence of context on implementation. As described in Context

for the implementation, Consolidated Framework for Implementation Research divides context into outer

and inner settings and describes both as important. To a great extent, the outer context (national priorities,

policies and economic incentives) was outside our control, so it was important to select a CCG in which

the inner context was likely to be favourable to our endeavour and in which it would be reasonably easy

to study the implementation.

This led to the identification of the following criteria for selecting CCGs to work with:

l diabetes mellitus should be a local priority
l there should be interest in promoting self-management by people with T2DM
l it should be reasonably local, since implementation is promoted by good communication and

local ownership
l the CCG should be interested in working with us.

The research team was based at UCL, which has a long and close relationship with two local CCGs. Both

areas had a history of being open to academic initiatives and favouring research in primary care. Moreover,

the chief investigator, Elizabeth Murray, was a GP in one CCG, and was already known to, and had good

working relationships with, many of the GPs in both CCGs.

At the time we started preparation for the study (October 2012), one CCG was still only a shadow

commissioning group, which was due to go live in April 2013, but it had already determined that its

priorities would include LTCs, particularly diabetes mellitus, and improving self-management by patients.

Therefore, we contacted the group’s clinical vice chairperson to discuss whether or not the CCG would

be interested in promoting use of the HeLP-Diabetes programme across its practices. The CCG reacted

rapidly and very positively. We were invited to speak at the next meeting of the self-care group in

December 2012 and by the time the CCG went live in April 2013, the HeLP-Diabetes programme was

part of CCG policy and the CCG mandated the lead commissioner for diabetes mellitus to work closely

with us to promote implementation across the group.

In contrast, the other CCG had prioritised other diseases for its first year and was more interested in

improving care delivery through community and primary care services, with less emphasis on self-management

and PPI.227 Its main activity in relationship to diabetes mellitus was establishing an integrated practice unit

and, although the commissioners and senior managers said they wanted to implement the HeLP-Diabetes

programme within the integrated practice unit, their focus was inevitably more on service redesign.

Decision-making was also slower in this CCG.

Overall, having such strong support from one of the CCGs was a great benefit. It strengthened the

credibility of the intervention, gave us access to inside information about each practice and advice about

who to contact, allowed for integration with local IT systems, including EMIS Health templates (version

EMIS Web, EMIS Health, Leeds, UK), and Map of Medicine (Map of Medicine, London, UK), and smoothed

the various negotiations with other interested bodies, such as the local medical council. However, it did

bring one significant challenge, which was that we lost control of the implementation process. The CCG

wanted rapid deployment across the whole of the group and would not countenance our batched

approach. This had significant implications for our ability to support individual practices with the
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implementation, as we only had one RA, who was responsible for both promoting the implementation

across the CCG and undertaking the associated evaluation study. Therefore, we quickly decided to focus

our resources on this CCG and defer implementation in the other CCG until we had more time or

resources. Hence, all the research data presented here come from one CCG only.

General practice
There were 37 practices in the CCG at the start of the study (34 by the end), with a total patient list size of

229,457 in 2013–14228 and a prevalence of diabetes mellitus of 4.92% per cent (9447 patients). Practice

list sizes ranged from 941 to 15,273 patients, with the number on each practice’s diabetes mellitus register

ranging from 74 to 568.228 As general practice diabetes mellitus registers do not distinguish between

type 1 diabetes mellitus and T2DM, we estimated that 90% of patients on the registers would have T2DM,

in line with national prevalence.

The initial implementation plan for general practices consisted of an introductory e-mail to either the

clinical lead for diabetes mellitus or the practice manager. The e-mail provided a brief description of

the HeLP-Diabetes programme and stressed the support of the CCG for the programme and that the

HeLP-Diabetes programme would help with achieving the diabetes mellitus locally enhanced service.

We offered to visit the practice to demonstrate the programme and offered free staff training if practices

decided to adopt it.

The initial practice visit was designed to fit with busy practice routines. Most practices could offer us

15–20 minutes in a lunchtime meeting. We developed a presentation that described the HeLP-Diabetes

programme, targeted at the constructs of coherence and cognitive participation and focusing on the key

elements of a holistic approach to self-management, covering medical, emotional and role management,

the strong evidence base, compatibility with NICE’s guidelines and its accessibility to people with low

literacy or poor English. The support of the CCG was also emphasised, along with the fact that this service

was being made available free for the duration of the research study (i.e. until February 2016). We then

discussed the workload implications for the practice.

Our initial design had included a 40-minute facilitation appointment, in which patients were registered

on the HeLP-Diabetes programme and shown how to use it, with demonstrations of key facilities such

as goal-setting, action-planning and self-monitoring. The rationale for this appointment was threefold.

First, as detailed in Chapter 2, we had always conceived of the total intervention as the web programme

plus interactions between HCPs and patients, with HCPs encouraging use of the programme and

integrating it into consultations. This approach fitted with the locally enhanced service, which was based

around care planning, and goals were agreed between clinicians and patients, as detailed in the Year of

Care initiative.225 Second, we hypothesised that integrating the web programme into routine NHS care

would promote trust and help overcome some of the digital divide. The facilitation appointment would

encourage and aid people who were not comfortable using computer programs; we had successfully

tried a similar approach with a heart disease programme some years earlier.69 Finally, it was important

that the HeLP-Diabetes programme be available only to registered users. This would ensure that there

was no contamination of the trial, which was occurring in parallel in a different geographical location, as

members of the trial control group would be unable to gain access to the website and we were keen for

the HeLP-Diabetes programme to be seen as an NHS resource and not just a free website. Moreover, given

the original intention of linking with users’ EMRs, it was essential that the registration process was secure

and met NHS governance requirements.

However, it was immediately clear that practices could not countenance dedicating 40 minutes to

facilitating use, despite acknowledging that many practice nurses spent at least 40 minutes with newly

diagnosed patients, explaining the nature of diabetes mellitus, how to self-care, what to eat and how

diabetes mellitus is treated – all topics that are covered in detail by the HeLP-Diabetes programme.
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To address this problem, we offered the first practice that we visited researcher time, in which the researcher

held weekly sessions in the practice, registering patients who were referred to the HeLP-Diabetes programme

and providing the sort of facilitation described previously. The plan was to register all the patients already

diagnosed with T2DM, with the hope that the practice nurse would eventually take over the task for newly

diagnosed patients.

Given the CCG requirement for mass simultaneous roll out, we could not offer this level of support to each

practice, as we calculated it would take several months to register every patient with T2DM. The grant

funded only one RA for the implementation study and this researcher was responsible both for achieving

implementation and undertaking the evaluation. Hence, we had to urgently reconsider the facilitation

model to find one more acceptable to practices.

Practices made it clear that time was of the essence and that the revised model should be as minimal as we

could make it. We simplified the registration process so that it could be completed in less than 5 minutes

and abolished the requirement for facilitation, although we did ask that, when possible, practice staff at

least introduced the patient to some key elements of the programme.

Even this simplified procedure proved to be quite a barrier for some practices. Further analysis revealed two

factors at play, both relating to the NPT construct of skill set workability, that is, the degree to which HCPs

feel an intervention matches their skills, roles and identity. GPs and practice nurses both felt that nurses

were better employed in clinical tasks and not in teaching patients how to use an IT program. Second,

some practice nurses were not comfortable using computer technology and found it hard to remember

how to register patients.

In the light of these findings, we suggested that practices consider delegating the task of registering

patients to HCAs, when in post, or to receptionists. The task seemed particularly well suited to HCAs, who

tended to be young, familiar with IT and keen to help patients while being aware that they had little or no

clinical knowledge themselves. They reported enjoying using the HeLP-Diabetes programme to learn more

about diabetes mellitus themselves and feeling empowered to assist patients by helping them find the

answers to their questions on the website rather than having to store them up to ask a nurse or GP. In

practices without a HCA, receptionists often took on the task of registering patients. Some practices said

that they found it easier to register patients in batches, at a time that was convenient for them, rather

than doing it when the patient was present, so we designed a paper form that patients could fill in,

which contained all the data needed for registration and which patients could leave with reception for

subsequent action.

Our final attempt to overcome the barriers to registering people with T2DM was devised with our PPI

representatives, who suggested that trained PPI representatives could go into general practices and

promote use of the HeLP-Diabetes programme. Our PPI representatives were very committed to the

HeLP-Diabetes programme and extremely keen to maximise uptake. Patient champions and advocates

were being used successfully in a neighbouring area to increase patient engagement with education and

care (https://knowdiabetes.org.uk/support; accessed 28 June 2017). This suggestion was put to the CCG

who agreed it and offered to help with any arising governance issues. Unfortunately, despite repeated

offers to general practices of trained patient advocates to help with registering patients on the HeLP-

Diabetes programme, no practice took up this offer. It was difficult to establish reasons for this, but

informal comments suggested that arranging a room for the patient advocate to work in, referring

patients to them or allowing them to hold patient groups in the waiting room all seemed like additional

work that the general practice could not undertake. Moreover, there may have been anxieties around

confidentiality and governance, despite us providing reassurance about training and CCG support for

this move.

Hence, the final implementation model used across most practices was one with a simplified registration

process, which could be undertaken by a HCA or receptionist in about 5 minutes, offered in parallel with a
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self-registration process that patients could undertake themselves. Some practices (n = 6) offered only

self-registration.

Allowing patients to self-register required some technical adjustments. We needed to ensure that only

patients from the CCG registered (to avoid contaminating the trial) and so we used a system of codes

issued to each practice. Practices could either give out hard copies of leaflets, which each contained a

single-use code, or they could print out a portable document format (PDF) file from the practice intranet

that had a group code on it. Therefore, we could continue to monitor which practices were registering

patients and how each patient was registered, which were important data for our evaluation.

Hospital outpatient clinic
The plan detailed in our grant application had focused on implementation through general practice.

This decision was based partly on resource and partly on keeping a tight focus on the research question.

However, given the contextual issues described in Context for implementation, and with CCG and steering

group encouragement, we decided to broaden our implementation focus to include the local hospital

outpatient clinic for people with T2DM and the intermediate care service.

The local hospital had strong ownership of the HeLP-Diabetes programme, with the lead consultant for

diabetes mellitus being a co-investigator on the programme grant (Maria Barnard) who had contributed

very substantially to the development of the intervention.

Patients who attended secondary care for diabetes mellitus tended to be those with complex health

problems that their GP did not feel competent to manage, such as diabetes mellitus that was hard to

control with standard regimens, frequent hypoglycaemic attacks or complications from their diabetes

mellitus. The hospital offered a consultant-led service, with the team including diabetes specialist nurses

and junior doctors. Patients were referred from a number of CCGs, including the two CCGs in this study.

The hospital diabetes team agreed to implement the HeLP-Diabetes programme and were trained in the

revised, slimmed-down registration procedures. However, the clinic was running on what one staff

member described as a ‘skeleton staff’, so nurses had no time to sign patients up. A further significant

barrier was the need for nurses to remember to offer the HeLP-Diabetes programme to referrals only

from GPs in the two CCGs in this study. The study steering group had decided to restrict registrations in

this way for several reasons: the HeLP-Diabetes programme was badged as a CCG service, and in a

commissioning model, services that are commissioned by one CCG are not available to patients from a

different CCG; we had insufficient resources to cover a third CCG (although we did consider it carefully);

and our ethics and research governance approvals did not include patients from outside the two CCGs

in this study. By this stage, the invitation to participate in the HeLP-Diabetes programme evaluation study

was integrated into the registration procedures (to save staff time) and it would have been too complex to

have different registration procedures for patients from different CCGs.

In response to these challenges, we tried two alternative methods of registering people with T2DM. First,

the RA went to the outpatient clinic and approached patients in the waiting room, offering to help them

sign up. Second, the clinic staff undertook a mass mail out of patient self-sign-up leaflets to all patients

from the CCG attending the clinic.

Intermediate care service
The intermediate care service was designed for patients with problems that are too complex to manage in

general practice but do not require the level of specialist input available in the hospital (e.g. conversion

to insulin). The Diabetes Intermediate Service team consisted of diabetes specialist nurses, dietitians and

psychologists, with support from a diabetes consultant, and was based in a primary care centre in the CCG.
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Group education and promotion of self-management were key components of the service, which ran the

DESMOND trial programme for the area and a 7-week self-management programme (Co-Creating Health),

which is designed to help participants build the skills, knowledge and self-belief required to manage their

diabetes mellitus effectively.

Once again, CCG support proved extremely useful for gaining access to this service, as it was

commissioned by the CCG. The initial response from the service was extremely positive, with the team

agreeing in February 2014 to implement the HeLP-Diabetes programme. Unfortunately, very shortly

afterwards, the lead diabetes specialist nurse left. It proved difficult to replace them, and there followed

a year of rapid turnover and staff shortages, during which the service was unable to implement the

HeLP-Diabetes programme.

By February 2015, the Diabetes Intermediate Service team was reconstituted, and another attempt was

made to implement the HeLP-Diabetes programme. Once again, the team were enthusiastic about the

service but concerned about workload and so agreed to implement the self-sign-up model for patients

graduating from the DESMOND trial course.

Evaluating the implementation plan

Design
We used a case-study design, with mixed methods, combining quantitative and qualitative data. The

evaluation of the implementation was conducted in parallel with the implementation but kept conceptually

separate. Sites (CCG, practices, hospital clinics and intermediate care) and participants (commissioners,

HCPs and patients) were offered use of the HeLP-Diabetes programme. Subsequently, whether or not they

accepted the offer of the HeLP-Diabetes programme, they were asked if they would like to participate in

the research evaluating the implementation. It was made clear at every point that there was no onus on

those accepting the service (the HeLP-Diabetes programme) to participate in the evaluation.

Definitions
For the purposes of this study, the following definitions were used:

l Adoption – a decision by a site (practice, outpatient clinic or service) to make use of the HeLP-Diabetes

programme.
l Use by services – the use made by the service of the HeLP-Diabetes programme, reflected in the

number of people registered.
l Uptake – the uptake of the HeLP-Diabetes programme by people with T2DM, reflected by the number

of people signing up to use the programme.
l Use by patients – the use made by patients, after being registered.
l Implementation plan – the plan designed by us to implement the HeLP-Diabetes programme into

routine care.
l Innovation or intervention – the HeLP-Diabetes programme.

Ethics and research governance
Ethics and research governance approval for the study design, materials and procedures were obtained from

the National Research Ethics Service Committee East Midlands-Leicester, reference number 13/EM/0033, and

the local PCTs (later CCGs). Letters of access were issued by the trust for the research to be conducted with

primary care staff and patients at practices in their trust.

Setting and participants
The setting was one CCG in north London; participants were health-care commissioners and HCPs who

were involved in the implementation of the HeLP-Diabetes programme and people with T2DM who used

the HeLP-Diabetes programme. Every attempt was made to obtain data from those who declined to adopt

or use the HeLP-Diabetes programme, as well as from those who did use it.

DESIGN AND EVALUATION OF THE HEALTHY LIVING FOR PEOPLE WITH TYPE 2 DIABETES PROGRAMME

NIHR Journals Library www.journalslibrary.nihr.ac.uk

120



Data collection

Quantitative data

Data to describe sites Quantitative data were collected to describe the participating sites and, when

available, their populations, rates of adoption, use made of the intervention by each site, uptake and use

by people with T2DM, and the characteristics of users. When possible, we obtained these data from

existing sources, such as practice and CCG websites, the Health and Social Care Information Centre (now

NHS Digital) website, which holds all the information pertaining to the QOF at national, regional, CCG and

practice levels, and the Office for National Statistics’ website. When necessary, we supplemented these

data with a pro forma completed by the practice manager or other site lead.

Data to describe adoption and use by services The research team collected data on the number and

type of services within the CCG that were offered the intervention, the dates and content of all communication

with sites, the dates of meetings and staff present, the decisions on adoption made by sites, with reasons when

available, the dates of training sessions and staff attending, the type of registration model in use and the

number and date of patient registrations.

Data to describe uptake and use by patients Automated software, embedded into the intervention,

recorded each visit by registered users, including date, time, and the number and URL for each page

visited. The requirement for this function was specified at the time of the original tender for developers

for the HeLP-Diabetes programme. Initially, the software company argued that Google Analytics would

meet our needs; however, when we came to test these data, we discovered it was insufficiently accurate,

often failing to record visits made by the research team with the object of testing the data. After lengthy

discussions with our software providers, we agreed an alternative, bespoke approach, which used server-

side data. Unfortunately, it took some time for the developers to build the requisite software, and so we

were only able to collect usage data after 1 January 2014. To avoid overcounting log-ins as a result of, for

example, computer time-out, we used the number of days when a log-in occurred as the main measure

of use.

Data to describe patients registered with the HeLP-Diabetes programme All patient users were

required to complete a registration form requesting demographic, clinical and contact details. Demographic

data included gender, ethnicity, date of birth, highest educational attainment, internet access (home or

public) and level of previous computer experience (basic, intermediate or advanced). The first registration

form was designed to be completed by an HCP and did not include data on educational attainment. This

was added when the form was adapted for completion by patients (5 March 2014). Clinical data were date

of diagnosis, duration of diabetes mellitus since diagnosis, current management (lifestyle only; lifestyle and

tablets; lifestyle, tablets and insulin or other injectables) and areas that the user would most like help with

for their diabetes mellitus. Users could choose as many options as they liked for this last question. Contact

details included name, e-mail address, practice where registered and optional mobile or landline numbers,

all linked to their username and password so that patients who forgot their password could be sent

a reminder.

Qualitative data
There were three main sources of qualitative data:

1. semistructured interviews with HCPs and commissioners

2. semistructured interviews with patients

3. detailed field notes recording researcher observations of meetings, informal conversations, practice

visits, telephone calls, e-mails and all other communications with those involved in, or relevant to,

the implementation.
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Health-care professional interviews Semistructured interviews with commissioners and HCPs were

undertaken throughout the study period. We aimed to sample across the range of HCPs involved in the

implementation, including GPs, nurses, HCAs, practice managers, administrative and reception staff,

consultants and commissioners. We tried to include HCPs from sites that had adopted the intervention and

from sites that had either declined the intervention or accepted the adoption but not made any use of it.

Sampling continued until the point of data saturation, that is, when no new themes were emerging from

subsequent interviews.

Interviews were conducted face to face, generally in the HCP consulting rooms and almost all were

individual interviews, with the exception of one focus group of three nurses and a HCA from the same

practice, which arose opportunistically from an individual interview arranged with a nurse. Interviews lasted

approximately 30 minutes and were recorded using a digital voice recorder.

The topic guide for these interviews was informed by the NPT and it evolved over time in response

to emergent themes. It was tailored for each professional group to reflect their different roles in the

implementation process. The NPT constructs addressed included coherence (sense-making around

self-management for patients with diabetes mellitus in general and the HeLP-Diabetes programme in

particular), cognitive participation (reasons for deciding whether or not to adopt the HeLP-Diabetes

programme), collective action (impact on workload and workflow) and reflexive monitoring (perceptions

of benefits, problems and suggestions for change). Questions covered their own professional role, the

nature of the clinical service in which they worked, how the service cared for patients with diabetes

mellitus and what they saw as the biggest challenges in providing this care. Participants were asked for

their views on self-management and if and how they supported patients in doing this. They were asked

about how, in general, the service decides whether or not to adopt a new service and, in particular, why

and how they had reached their decision about the HeLP-Diabetes programme. For those working in sites

that had adopted the HeLP-Diabetes programme, there were questions about how the intervention had

been introduced and used in the site, by whom and with what support and how these decisions had been

reached. They were asked to reflect on the success or otherwise of the implementation, asked for their

views about barriers to, and facilitators of, this implementation, and for suggestions on how to improve

the process.

Patient interviews For ethical reasons, these could only be undertaken with people with T2DM who had

agreed to participate in the research process. Nevertheless, we attempted to recruit a sample that varied

by age, ethnicity, educational attainment, duration of diabetes mellitus since diagnosis, type of treatment,

existence of complications and IT experience. Sampling continued to the point of saturation, when no new

themes were emerging from the interviews.

The topic guide for patient interviews was also informed by the NPT. As the NPT focuses on the work of

implementing and integrating an intervention into routine practice, it can be hard to see how to apply it to

patient interviews. However, NPT has been used to illuminate patient experiences of the ‘work’ of being

ill.229 In accordance with this previous work, the topic guide for people with T2DM focused on their views

of the work of managing diabetes mellitus, whether or not and how the HeLP-Diabetes programme

helped this work and how the intervention could be improved. Hence, interviews explored issues around

what having diabetes mellitus meant to the patient (coherence), their views about their role in their care

(cognitive participation for self-management), the work involved in self-management (collective action),

including how it affects their relationships with friends and family (interactional workability), support

available from the NHS (relational integration), challenges with undertaking the work (skill set workability)

and relative priorities within their lives (contextual integration).

Field notes and research diary The lead researcher on the study (Jamie Ross) kept a detailed research

diary. This was used to record data from informal feedback and conversations, telephone calls, the

experiences of supporting each practice to implement the intervention, personal reflections, discussions

with staff during training sessions, e-mail communications and any other data that could inform the
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evaluation. Notes were entered into a notebook either during or immediately after interactions with sites

and services. These notes were then subsequently transferred to a Microsoft Excel® spreadsheet (Microsoft

Corporation, Redmond, WA, USA), with a row for each site and the notes in columns.

Data analysis

Quantitative data
Simple descriptive statistics were used for much of the quantitative data, with the exception of analyses

exploring the relationship between user characteristics and intervention use, and impact that mode of

registration had on characteristics of registered users, when univariate and multivariate logistic regression

analyses were conducted.

Qualitative data
Interviews were digitally recorded and transcribed by a professional transcription service, then checked for

accuracy and anonymised by the research team by using a unique identifying code for each interviewee.

The analysis was undertaken concurrently with data collection, to allow for rapid adjustments of the

implementation plan and to direct future data collection.

Data analysis was initially done thematically, following a data-driven, inductive process. All transcripts were

read by the lead researcher (Jamie Ross), the chief investigator (Elizabeth Murray) and another investigator

(Fiona Stevenson). They discussed emergent themes, which were then presented to the study steering

group. Steering group discussions tended to focus on implications of the data for the implementation plan

and how to respond to these. Hence, we also sought additional input into the thematic analysis by holding

a data clinic.

Once agreed, main themes from the HCP interviews were mapped onto the constructs of the NPT.

This two-stage process has been used by other authors.126,230,231 Its strength is that it combines the benefits

of a theory-driven approach to moving the analysis beyond description, while not forcing data into

predetermined categories (although it is acknowledged that the use of the NPT to develop interview

guides influenced the emergent themes). We specifically looked for themes that did not map onto any of

the NPT constructs, to ensure that they would still be captured and also to form the basis of a critique of

the scope and robustness of the NPT in explaining these data. Data from the field notes and research

diary were also analysed thematically and used to inform, confirm or refute interpretations of formal

interview data.

We attempted to undertake a similar mapping exercise with the patient interview data, but we found that

the data did not map well and that the resulting analysis was less informative than the initial thematic

analysis. Therefore, we decided against this approach for the patient data.

Illustrative extracts of the data are presented in Results, with identification by participant number with their

professional background (for HCPs) or age, gender and level of computer experience (for patients).

Evaluating the impact that the Healthy Living for People with type 2 Diabetes
programme had
The planned methodology for determining the impact that the HeLP-Diabetes programme had on both the

primary outcomes selected for the trial (HbA1c level and PAID score) and on hypothesised key intermediate

outcomes was a series of substudies with a single-arm, pre–post design. Participants who consented to

take part in the evaluation would be asked to complete additional questionnaires at baseline and follow-up.

We planned to start with a substudy that focused on the impact that the intervention had on diabetes

mellitus-related distress, as measured by the PAID scale, to generate data directly comparable to the trial

data. Once that had been achieved, we hoped to run repeated substudies exploring outcomes of interest.

However, as only 36 out of the 205 patients who registered to use the HeLP-Diabetes programme

consented to participate in the associated research, we were unable to pursue this aim.
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Results

Developing the implementation plan
The original plan, with modifications, has been described in Developing an implementation plan,

General practice.

Evaluating the implementation plan

Objective 2a: describe the adoption, uptake and use of the Healthy Living for People
with type 2 Diabetes programme by health-care professionals and patients across
participating sites
‘Adoption’ was defined as the service deciding to offer the HeLP-Diabetes programme to their patients,

while ‘use by services’ was defined as staff within the service offering the HeLP-Diabetes programme to

their patients and registering at least one patient. Adoption rates were high, but usage rates were lower

(Table 36).

Uptake and use by patients
‘Uptake by patients’ was defined as the patient registering to use the HeLP-Diabetes programme. A total

of 205 people with T2DM registered during the study period (March 2013 to August 2015). Of these,

143 (70%) were registered by a HCP, with the remainder (n = 62; 30%) self-registering. Use by patients

was defined as patients using the intervention at least once after the day of registration. Just over half of

those registered (n = 104; 51%) used the HeLP-Diabetes programme by this definition.

TABLE 36 Adoption and usage rates by service

Service

Adoption rate (number
of sites adopting the
programme/number of
sites that the programme
was offered to; %)

Usage and number of patients
registered Comment

CCGs 2/2; 100 2/2; the first CCG registered
205 patients; and the second
CCG registered 12 patientsb

The first CCG was extremely
enthusiastic and proactive, so we
focused our available resource
there

General practices 22/34a; 65 18/22 registered at least one
patient. The number of patients
registered per practice ranged
from 1 to 40, with a median of 3

Of the non-adopters, one site
declined because of potential
linkage with the EMR, six sites
responded positively but we
were unable to arrange a
practice visit and eight sites
never replied to the CCG or
research team

Intermediate care
service

1/1; 100 1/1; registered 1 patient The service agreed to adoption
of the programme but then
experienced a year of substantial
staff turnover; the new team
again agreed to adopt the
programme but only shortly
before the end of the study

Secondary care
service

1/1; 100 1/1; registered 30 patients –

a Of the 37 practices at the beginning of the study, three closed and could not adopt the HeLP-Diabetes programme.
b The second CCG patients were not included in data in this section as, for reasons described in Developing an

implementation plan, we were unable to put any resource into promoting or evaluating implementation in this CCG.

DESIGN AND EVALUATION OF THE HEALTHY LIVING FOR PEOPLE WITH TYPE 2 DIABETES PROGRAMME

NIHR Journals Library www.journalslibrary.nihr.ac.uk

124



These users showed a wide range of usage of the intervention. The number of days with a recorded log-in

ranged from 1 to 77 days, with a median of 2 days (interquartile range 1–4 days) of use per person. Users

appeared to appreciate the availability of the intervention at all times, with page views recorded for every

hour of the day. In total, there were 3221 page views, of which just over half (n = 1651; 51.2%) took

place outside normal working hours (09.00–17.00) (Figure 21).

However, less use of the intervention was made at weekends than during the week, with only 20%

(n = 88) of visits and 13.7% (n = 443) of page views occurring on a Saturday or Sunday.

Content accessed by users
Users viewed 396 different pages out of the 560 available in the intervention. The most frequently viewed

pages are displayed in Table 37: apart from the homepage, pages on food, common diabetes questions,

care planning and the forum were accessed most often.

Objective 2b: describe the characteristics of patients registering with, and using,
the Healthy Living for People with type 2 Diabetes programme

Characteristics of patients registered with the Healthy Living for People with type 2
Diabetes programme
A wide range of users registered with the HeLP-Diabetes programme. Over half (n = 107, 52%) of

registered users were male and 52% (n = 107) were from ethnicities other than white British, with African,

Caribbean, Bangladeshi, Indian and other ethnicities being represented. There was a wide spread of ages

(range 19–81 years, mean 56.8 years, SD 11.8 years) and of educational levels. As the question on highest

educational qualification was added late, these data were not available for many people. Of the total

population of patients registered, 15% (n = 31) had no educational qualifications and a further 16%

(n = 33) were school leavers. Of the population of patients registered who provided data on this question,

52% had no educational qualification or were school leavers. Although the majority of those who
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FIGURE 21 Percentage of page views by time of the day.
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registered to use the intervention had home internet access (n = 177, 86%), over one-third (n = 79, 39%)

described their computer skills as basic. Duration of diabetes mellitus since diagnosis ranged from < 1 year

to > 20 years; most patients were treated with lifestyle modification and medication and a few (n = 26,

13%) used insulin (Table 38).

TABLE 37 Most frequently viewed intervention pages

Title of page accessed

Page views

Frequency Percentage of total views

Home page 520 16.1

Food 62 1.9

Common diabetes questions 54 1.7

My diabetes care plan 43 1.3

Help Diabetes forum 42 1.3

How my body can be affected 39 1.2

My health profile 39 1.2

Eating and drinking 35 1.1

Exercise videos 32 1.0

My test results 32 1.0

Understanding diabetes 32 1.0

Staying healthy 28 0.9

My appointments 22 0.7

Understanding my moods 22 0.7

How is type 2 diabetes treated? 21 0.7

Living and working with diabetes 20 0.6

Physical activity 20 0.6

Looking after yourself 19 0.6

My health record 19 0.6

Snacks and desserts 19 0.6

Forum 17 0.5

TABLE 38 Characteristics of patients registered for HeLP-Diabetes

Characteristics of registered users Frequency (n= 205)
Percentage of total
registered users

Gender

Male 107 52.2

Female 98 47.8

Ethnicity

White British 98 47.8

Non-white British 107 52.2
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TABLE 38 Characteristics of patients registered for HeLP-Diabetes (continued )

Characteristics of registered users Frequency (n= 205)
Percentage of total
registered users

Education

None/school leaver 64 31.2

A level or higher 58 28.3

Missing 83a 40.5

Duration (years) of diabetes mellitus since diagnosis

< 1 53 25.9

1–5 66 32.2

5–10 37 18.0

> 10 44 21.5

Missing 5 2.4

Management of diabetes mellitus

Lifestyle only 40 19.5

Tablets 128 62.4

Insulin 27 13.2

Missing 10 4.9

Internet access

Home 177 86.3

Public 9 4.4

Missing 19 9.3

Computer skills

Basic 79 38.5

Intermediate/advanced 105 51.2

Missing 21 10.2

Registration model

Staff registered 142 69.3

Self-sign up 63 30.7

NHS service type

GP practice 175 85.4

Hospital 30 14.6

Community clinics 1 0.5

The HeLP-Diabetes programme use

No use 101 49.3

Low (1–2 days’ use) 66 32.2

High (> 2 days’ use) 38 18.5

A level, Advanced level.
a This question was added to the online patient registration form when the patient self-registration model was introduced

and, therefore, it was not asked of patients who registered earlier.
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Predictors of usage of the Healthy Living for People with type 2 Diabetes programme
Just over half of the people (n = 104; 51%) who were registered on the HeLP-Diabetes programme

subsequently used the intervention. To determine whether or not there were demographic or clinical

predictors of use, we undertook univariable and multivariable binomial logistic regression, comparing

non-users with users (Table 39).

It can be seen that there were no demographic predictors of use compared with non-use of the

HeLP-Diabetes programme. Those who had self-registered were more likely to use the HeLP-Diabetes

programme after registering, presumably reflecting the increased motivation they had demonstrated by

signing themselves up.

TABLE 39 Univariable and multivariable logistic regression for predictors of some usage of the HeLP-Diabetes
programme

Characteristics
associated
with some use of the
HeLP-Diabetes
programme

Regression

Univariable Multivariable (n= 114)
Multivariable backwards
stepwise (n= 184)

n
Odds ratio
(95% CI) p-value

Odds ratio
(95% CI) p-value

Odds ratio
(95% CI) p-value

Age (years) 202 1.01
(0.99 to 1.04)

0.23 0.99
(0.95 to 1.04)

0.74

Sex 205 0.30 0.54

Male 1.00 1.00

Female 0.75
(0.43 to 1.29)

1.34
(0.53 to 3.42)

Ethnicity 205 0.08 0.28

White British 1.00 1.00

Non-white British 0.61
(0.35 to 1.06)

0.61
(0.25 to 1.50)

Education 122 0.08 0.62

None/school leaver 1.00 1.00

A level or higher 1.96
(0.93 to 4.12)

1.30
(0.47 to 3.65)

Duration (years) of
diabetes mellitus since
diagnosis

200 0.17 0.73

< 1 1.00 1.00

1–5 0.62
(0.30 to 1.28)

0.65
(0.15 to 2.87)

5–10 1.17
(0.50 to 2.73)

1.38
(0.25 to 7.73)

> 10 1.42
(0.63 to 3.19)

1.00
(0.15 to 6.65)

Management of diabetes
mellitus

195 0.31 0.59

Lifestyle only 1.00 1.00

Lifestyle and tablets 1.03
(0.73 to 5.50)

1.11
(0.23 to 5.45)

Lifestyle, tablets, insulin 2.00
(0.73 to 5.50)

0.53
(0.05 to 5.04)
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Objective 2c: describe the impact that the implementation models had on uptake by
patients and the digital divide
Although, overall, there was little evidence of the digital divide in registered users, we were concerned that

the self-registration model, introduced in response to practice concerns about workload, would favour

patients more used to using computers. In the light of this, we undertook multivariable binary logistic

regression to explore whether or not there were associations between mode of registration and characteristics

of users. This analysis suggested that mode of registration did indeed have an impact on the digital divide,

with users who had self-registered being more likely to have higher levels of educational attainment.

Educational attainment and computer experience were highly correlated. Age, gender and ethnicity were not

associated with mode of registration (Table 40).

Objective 2d: understand and explain observed variation between sites in adoption,
uptake and use by health-care professionals and patients

Health-care professional interview data
Twenty-one members of practice and clinic staff took part in 17 interviews and one focus group (with

four staff from the same general practice). The majority of staff (18/21) worked in general practices,

with a further two based in hospital clinics and one at the CCG headquarters. Unfortunately, no members

of staff from community clinics participated. Most interviewees (19/21) worked in services in which the

HeLP-Diabetes programme had been adopted and implemented to some extent. The number of patients

registered to the HeLP-Diabetes programme from these services ranged from 1 to 40. One participant

worked in a practice in which the adoption of the HeLP-Diabetes programme had been declined and

another worked in a GP practice in which the HeLP-Diabetes programme had been adopted (adoption

agreed) but not used (no patients were registered) (Table 41).

The themes that emerged from the data mapped easily onto the NPT, with no themes that did not

map onto any NPT construct. The NPT provided a useful theoretical lens through which to interpret

the qualitative data and explain the observed variation in adoption, uptake and use between sites.

This variability was reflected in the variation in degree to which the constructs of NPT operated.

TABLE 39 Univariable and multivariable logistic regression for predictors of some usage of the HeLP-Diabetes
programme (continued )

Characteristics
associated
with some use of the
HeLP-Diabetes
programme

Regression

Univariable Multivariable (n= 114)
Multivariable backwards
stepwise (n= 184)

n
Odds ratio
(95% CI) p-value

Odds ratio
(95% CI) p-value

Odds ratio
(95% CI) p-value

Computer skills 184 0.0165 0.08 0.05

Basic 1.00 1.00 1.00

Intermediate/advanced 2.07
(1.14 to 3.74)

2.40
(0.90 to 6.39)

1.87
(0.99 to 3.55)

Registration model 205 < 0.0001 0.0020 < 0.0001

Staff registered 1.00 1.00 1.00

Self-sign up 5.54
(2.80 to 10.96)

5.21
(1.83 to 14.82)

5.91
(2.84 to 12.31)

A level, Advanced level.
The p-value is calculated from a Wald test. The backwards stepwise regression begins with a full model and progressively
removes terms with p-values of > 0.10.

DOI: 10.3310/pgfar06050 PROGRAMME GRANTS FOR APPLIED RESEARCH 2018 VOL. 6 NO. 5

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Murray et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

129



Hence, the data from the interviews are presented under the main NPT constructs. As in WP B,

interviewees distinguished between what they thought of as the main intervention (the HeLP-Diabetes

support programme) and the facilitation we asked practices to provide. Overall, the HeLP-Diabetes

programme appeared to have reasonably good levels of coherence, cognitive participation and collective

action, whereas offering facilitation had poor levels of coherence and cognitive participation and a

negative impact on collective action. As a result, overall uptake and use by patients was lower than HCPs

had expected, and this led to HCPs perceiving the HeLP-Diabetes programme to be less beneficial than

expected (reflexive monitoring). These findings are presented in more detail in the following sections.

Coherence
The HCPs in our study had a clear understanding of the potential benefits of self-management, both

intrinsically or philosophically and as a response to lack of capacity in the health-care system to meet all

the needs of patients with LTCs, in general, and diabetes mellitus, in particular. Self-management had the

potential to improve health outcomes and quality of life for people with T2DM and to reduce health-care

costs. They were also aware that patients needed considerable support to self-manage and varied in their

capacity and readiness to self-manage and that there were problems with the current dominant model of

support, namely group-based structured education shortly after diagnosis (as discussed in Chapters 2

and 5).

TABLE 40 Univariable and multivariable logistic regression investigating the association between patient
characteristics and the likelihood of self-sign up

Characteristics
associated with
some use of the
HeLP-Diabetes
programme

Regression

Univariable Multivariable (n= 117)
Multivariable backwards
stepwise (n= 118)

n
Odds ratio
(95% CI) p-valuea

Odds ratio
(95% CI) p-valuea

Odds ratio
(95% CI) p-valuea

Age (years) 202 1.01
(0.98 to 1.03)

0.56 1.00
(0.97 to 1.03)

0.95

Sex 205 0.12 0.42

Male 1.00 1.00

Female 0.62
(0.34 to 1.14)

1.43
(0.59 to 3.46)

Ethnicity 205 0.57 0.27

White British 1.00 1.00

Non-white British 0.84
(0.46 to 1.52)

0.62
(0.27 to 1.44)

Education 122 0.0001 0.0030 0.0045

None/school leaver 1.00 1.00 1.00

A level or higher 4.52
(2.10 to 9.75)

3.90
(1.59 to 9.57)

3.26
(1.44 to 7.38)

Computer skills 184 0.10 0.10 0.08

Basic 1.00 1.00 1.00

Intermediate/
advanced

1.70
(0.90 to 3.21)

2.07
(0.87 to 4.94)

2.08
(0.91 to 4.75)

A level, Advanced level.
a The p-value was calculated from a Wald test.
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TABLE 41 Characteristics of HCPs interviewed (n= 21)

Identifier
Age range
(years) Gender Professional role Service setting

Years in
current role Ethnic background

Internet
experience

Practice/clinic
implementation status

Number of
patients
registered

ST1 35–44 Male GP partner General practice 11 White British Experienced Adopted and implemented 40

ST2 55–64 Female Diabetes specialist
nurse

Hospital 12 White British Experienced Adopted and implemented 30

ST3 45–54 Male Commissioning
officer

N/A 2 White British Expert Adopted N/A

ST4 25–34 Female Practice nurse General practice 2 White British Experienced Adopted and implemented 28

ST5 45–54 Female HCA General practice 10 White British Experienced Adopted and implemented 40

ST6 35–44 Male GP partner General practice 3 Indian Experienced Adopted and implemented 8

ST7 35–44 Female Receptionist/
administrator

General practice 9 White British Experienced Adopted and implemented 40

ST8 18–24 Male Receptionist/
administrator

General practice 1 White and black
Caribbean

Experienced Adopted and implemented 11

ST9 55–64 Female Advanced nurse
practitioner

General practice 4 White British Experienced Adopted and implemented 3

ST10 35–44 Male Practice manager General practice 7 White British Experienced Not adopted 0

ST11 35–44 Female GP partner General practice 17 White British Experienced Adopted and implemented 15

ST12 45–54 Female Practice nurse General practice 4 White British Experienced Adopted and implemented 11

ST13 45–54 Female Practice nurse General practice 9 White British Experienced Adopted and implemented 11

ST14 35–44 Female HCA General practice < 1 Sri Lankan Experienced Adopted and implemented 11

ST15 25–34 Female Practice nurse General practice 8 White New Zealand/
American

Experienced Adopted and implemented 11

ST16 55–64 Female Diabetes specialist
nurse

Hospital 1 White British Experienced Adopted and implemented 30

ST17 45–54 Female HCA General practice 7 White British Expert Adopted and implemented 40
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TABLE 41 Characteristics of HCPs interviewed (n= 21) (continued )

Identifier
Age range
(years) Gender Professional role Service setting

Years in
current role Ethnic background

Internet
experience

Practice/clinic
implementation status

Number of
patients
registered

ST18 25–34 Female Receptionist/
administrator

General practice 5 White British Experienced Adopted and implemented 1

ST19 45–54 Male Salaried GP General practice 1 White Irish Experienced Adopted and implemented 11

ST20 65–74 Female Practice nurse General practice 17 White British Experienced Adopted, but not
implemented

0

ST21 55–64 Female Practice nurse General practice 20 White British Experienced Adopted and implemented 3

N/A, not applicable.
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Professionals liked the concept of a web-based programme, were impressed by the holistic nature of the

HeLP-Diabetes programme (addressing patients’ emotional and role issues as well as more obviously

medical concerns), the way it presented information in an accessible format, including videos, and its

user-friendly nature. It fitted well with local and national priorities and policies, including promotion of

self-management and use of technology. These factors all helped explain the widescale adoption of the

HeLP-Diabetes programme:

What HeLP-Diabetes does is it gives people that information that they can access at any time, because

it’s on the computer.

ST1, GP partner

People can tailor it or get the information that they want out of it. In terms of timing they can access

it whenever they want, rather than having to miss work, which is obviously quite a big issue for

these patients.

ST4, practice nurse

In contrast, HCPs had more variable understanding of the need for supporting patients to use the

HeLP-Diabetes programme. Although some felt that patients should simply be given the URL and left

to it, others could see the value of registering patients and introducing them to the varied content.

Cognitive participation
Most HCPs felt that making the HeLP-Diabetes programme available to their patients was a legitimate part

of their role and something that should be supported within the practice. However, for many practices,

the structural constraints of workload and staff shortages made it impossible to take on any additional

duties, such as registering patients or introducing them to the programme. This was an example of how

implementation of even beneficial and legitimate interventions can be compromised by structural

inequalities and shortages in resources:

And I think perhaps the fact the partners invited you [researcher] in to come and present about

HeLP-Diabetes gave great weight to it as a programme, and because we obviously respect their

judgement and they felt this was a good service and something important to promote in the practice.

ST12, practice nurse

It’s a brilliant website that patients can access really good-quality information at home, and take their

time over it. Because when they come in to the doctors, sometimes we give information really rapidly

and we’re always under time pressure. So, they can actually take their time.

ST13, practice nurse

Collective action
Some practices were able to incorporate the work of implementing the HeLP-Diabetes programme,

including setting up systems for registering patients and introducing them to the programme. In these

practices, HCPs reported that the HeLP-Diabetes programme had the potential to improve the quality of

consultations and save HCP time, by reducing the number of consultations and making them more

efficient. These practices found that HCAs were the appropriate professional group to register patients

and facilitate access, as this task fitted well with their skill set and professional role. HCAs were often

younger, IT-literate and keen to help patients but aware of their lack of clinical knowledge. Hence, HCPs

liked being able to answer patient questions by turning to the HeLP-Diabetes programme and searching

for the answer together with the patient. It was not a suitable task for general practice nurses, many of

whom were not comfortable with IT and who felt their skills should be used on clinical tasks:

Actually, I would argue it shouldn’t be done by the nurse because, you know, it’s quite a low-key IT

thing . . . I would rather our practice nurses spend their time, you know, doing the clinical work.

ST1, GP partner

DOI: 10.3310/pgfar06050 PROGRAMME GRANTS FOR APPLIED RESEARCH 2018 VOL. 6 NO. 5

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Murray et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

133



And the barrier was this notion that we’d got to get the receptionist trained to fill in a form and to go

online. That all sounded like a bit of a nightmare.

ST11, GP partner

I would register patients as they, as they came . . . It would be 10 minutes out of my day here and

there . . . It wouldn’t be a massive, massive burden, no.

ST8, receptionist/administrator

Reflexive monitoring
In practices that managed to develop systems for registering patients on the HeLP-Diabetes programme,

staff found that the work was not onerous and was justified by the benefits. In practices that lacked the

capacity to incorporate this additional work, relatively few patients were registered, which led to reduced

enthusiasm for the programme and even less appetite to take on the work:

I have asked some of them to get back in touch and let me know how they find it . . . because it

would be interesting to know, and then I could say to other patients, well, actually patients have

found this really helpful, you know.

ST5, HCA

Patient interview data
Interviews were undertaken with 15 patients between April 2014 and February 2015. Of these 15, 11

were male, nine were white British, five had no or only school-leaver qualifications, three had Advanced

levels (A levels) or similar and seven had been educated to degree level or higher. Four described their

computer skills as basic and a further five as intermediate. The duration of time since their diagnosis of

diabetes mellitus ranged from < 1 year to 10–20 years. Treatment modalities included lifestyle only (n = 5)

and lifestyle and tablets (n = 10). No interviewees were treated with insulin or other injectables (Table 42).

The main themes that emerged from the patient interview data related to:

l the experience of diabetes mellitus
l perceptions of diabetes mellitus
l self-management
l self-management education and support
l diabetes mellitus information
l engagement with the HeLP-Diabetes programme
l use of the HeLP-Diabetes programme.

The inter-relationship between these themes is presented in Figure 22. Perceptions and use of the HeLP-

Diabetes programme were contingent on users’ overall experience and perceptions of diabetes mellitus,

their views on self-management and the available support and their perceptions of their need for

information about diabetes mellitus. These themes did not map easily onto the NPT, and, in our view,

use of the NPT as a theoretical lens to interpret these data did not enhance either the robustness or the

transferability of the findings. Hence, only the results of the thematic analysis are presented.

Patients’ experiences and perceptions of diabetes mellitus
This theme influenced all other themes in the data. Many people had difficulty accepting the diagnosis,

particularly if they had no symptoms or if their diabetes mellitus was managed with lifestyle modification.

Similarly, treatment with lifestyle modification or oral medication, rather than insulin, was often taken to

mean that their diabetes mellitus was not ‘serious’:

I do not feel that I’ve got diabetes. I don’t feel, you know . . . I mean, I don’t take no medication.

I don’t take nothing at all. I don’t test myself, because I’m not on medication.

PT9, male, aged 66 years, basic computer skills
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In contrast, some people experienced symptoms, including fatigue, erectile dysfunction, poor healing and

frequent urination, or complications, including neuropathy, peripheral vascular disease or retinopathy.

These patients tended to perceive diabetes mellitus as a serious condition and wanted to urge others to

take it seriously from the very beginning.

TABLE 42 Characteristics of patient interviewees

Variable Response options
Sample
(n= 15)

Age (years) Range 43–76

Mean (SD) 59.3 (8.6)

Gender, n Male 11

Female 4

Ethnic group, n White (English/Welsh/Scottish/Northern Irish/British) 9

White (other) 2

Black or black British (African) 1

Black or black British (Caribbean) 1

Mixed (other) 1

Other 1

Highest educational attainment, n None 3

School leaver (e.g. CSE, GCSE, O level, NVQ 1–2) 2

A level or vocational equivalent (e.g. NVQ 3) 3

Degree or NVQ 4, HND or similar 5

Postgraduate degree or NVQ 5 2

Duration of diabetes mellitus since diagnosis (years), n < 1 3

1–5 6

> 5–10 3

> 10–20 3

How diabetes mellitus managed?, n Lifestyle only (diet and physical activity) 5

Lifestyle and tablets 10

Internet access, n Home 13

Public 1

No response 1

Computer skills, n Basic 4

Intermediate 6

Advanced 5

Implementation model, n Patient registered by staff 11

Patient self-registered 4

CSE, Certificate of Secondary Education; GCSE, General Certificate of Secondary Education; HND, Higher National Diploma;
O level, Ordinary level; NVQ, National Vocational Qualification.
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Self-management
Acceptance of their diagnosis of diabetes mellitus and perceptions of its seriousness influenced participants’

reported engagement with self-management, which is in turn important for implementation of the

HeLP-Diabetes programme. A fear of disease progression and a desire to prevent future complications

and worsening of health was a main priority for many participants engaged in self-management, whereas

for others the motivation was a desire to avoid medication or to have a sense of control over their condition

and disease trajectory:

Well, I really don’t want to be a diabetic and I certainly don’t want to reach a level where I . . . have to

take medication.

PT5, male, aged 76 years, intermediate computer skills

Participants varied greatly in their engagement with self-management and, if engaged, the degree to

which they had made lifestyle modifications. Factors included their readiness to engage, relative prioritisation

of self-management vis-à-vis the rest of their lives, perceived responsibility for self-management and

self-efficacy. Participants who were not ready to accept that they had diabetes mellitus or that it could

have serious repercussions were unlikely to want to engage in self-management:

I don’t deal with that sort of thing otherwise I’ll be . . . I mean, I’m a worrier anyway and that would

just be another thing just to . . . I’ve kind of put my head in the sand about the long term.

PT11, male, aged 46 years, advanced computer skills

The experience of diabetes mellitus

(duration of diabetes mellitus,
medications, symptoms,

side effects, complications)

Perceptions of diabetes 

mellitus (acceptance, fear, 
control, seriousness)

Self-management

(engagement, self-efficacy,
ease, readiness, burden,
priorities, responsibility)

Diabetes mellitus 

information (wants, 
needs, provision, 
tailoring, sources)

Self-management
education and support

(HCPs, group-based 
education,

expectations, access,
adequacy, barriers)

Engagement with
the HeLP-Diabetes

Programme

Use of the HeLP-Diabetes 
Programme

FIGURE 22 Themes identified from the analysis and the connections between them.
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For many, the demands of their lives, including work and family or caring responsibilities, made

self-management difficult. Although most participants perceived self-management as their responsibility,

some suggested they would prefer more support from professionals. Some found the burden of changing

their diets, activity levels or other lifestyle modifications too great, whereas others found them

relatively straightforward.

Self-management education and support
For most participants, the main source of HCP input came through primary care services, specifically

appointments with GPs and nurses in their surgeries. The general practice also provided access to hospital

services for specific diabetes mellitus-related tests and checks, appointments with dietitians and group-

based DSME.

There were strong opposing feelings about the care and support participants were getting from their GP

surgeries. Some felt their care was excellent, whereas others were dissatisfied, wanting more input, better

access, more continuity of care and more practical support:

Interviewer: How would you describe the care that you receive from the NHS?

PT6: From my doctor it is absolutely top notch excellent.

PT6, male, aged 58 years, intermediate computer skills

Participants tended to distinguish between tasks that they perceived as the responsibility of HCPs and tasks

they thought of as their own responsibility. In general, HCPs were perceived as responsible for providing

information, prescribing, adjusting and monitoring medication and performing medical tests and checks,

while patients’ responsibilities included being informed, following advice, attending appointments and

making changes to diet and exercise.

Not all participants reported having been offered access to group-based structured education, particularly

those who had been diagnosed for some years. Those participants who were offered access to group-

based structured education reported several barriers to attending, including the fact that they were held

during working hours, making it difficult for those in work to attend. Others felt too busy to attend a

course that lasted several hours:

I couldn’t attend [group based education] because I had to go to work at the time there, so I couldn’t

do it.

PT13, male, aged 52 years, intermediate computer skills

Among those that did attend, perceptions of the value of the course varied widely. Group-based education

was particularly suited to those who reported feeling alone with their diabetes mellitus, as it provided

an opportunity to connect with others, helped alleviate feelings of isolation and, for some, provided

motivation to engage with lifestyle modifications. However, some participants said that the information

provided was basic and insufficiently tailored, that the experience had not proved motivating or that they

had felt uncomfortable in the group environment. Reasons for discomfort with the group format included

difficulties with hearing, difficulties with understanding rapid spoken English and straightforward dislike of

group interactions.

Information about diabetes mellitus
Many participants felt that providing information about diabetes mellitus and its treatment was a core

responsibility of HCPs. For some, there was the implication that if their HCP did not tell them something,

it could not be important and, therefore, there was no need to attend a course. Others were concerned

that some HCPs’ knowledge was not up to date, leading to conflicting advice and uncertainty. Although

some participants were keen to learn about their condition, others were reluctant, in case they learned
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something that would cause them anxiety or distress. This led to a range of perceptions about the degree

to which patients had unmet informational needs:

PT1: Well, I don’t feel that the GPs – and I’m not blaming . . . my doctor is a very good doctor,

but he’s just not up on diabetes. . . . And I just feel that they’re not really in touch.

PT1, male, aged 58 years, advanced computer skills

Interviewer: You say you haven’t really engaged with any information on diabetes because of the way

you’re feeling about it?

PT12: I would say the bottom line is that . . . there is a kind of fear of confronting it which is sort of

holding me back a bit.

PT12, female, aged 52 years, basic computer skills

Engagement with the Healthy Living for People with type 2 Diabetes programme
A range of factors influenced participants’ uptake and use of the HeLP-Diabetes programme, including

acceptance of their condition, views about self-management and the burden of illness, satisfaction with

their current care and education and a perception of unmet information needs.

Many patients had cogent reasons for not wanting to engage. Those not yet ready to engage with

their diabetes mellitus felt that it might make them more aware of their condition, the possible future

complications and the importance of self-management; others already felt that they were well informed

or believed that they were managing as well as they could and saw no need for the intervention. Some

already felt overburdened by the work of living with, and managing, diabetes mellitus, and found the

texts, e-mails and newsletters from the HeLP-Diabetes programme an additional burden:

I have signed up to it but I think that would mean everything becomes a bit more real. At the

moment, stabbing myself every so often and doing my long-term count . . . I don’t want to look at

something knowing that it’s going to be bad.

PT11, male, aged 46 years, advanced computer skills

Well, the reason I don’t use it, as I explained, I feel I’m sort of self-managing it, so I’m not looking at it

because I don’t need advice.

PT2, male, aged 63 years, advanced computer skills

Some people with T2DM, however, said they welcomed the HeLP-Diabetes programme, finding it a

convenient, discreet (‘private’) and trustworthy source of information. Many reported finding it a useful

resource for supplementing, checking and corroborating advice from their HCP:

[Diabetes mellitus] is a very private thing and . . . because you can go on to the website in the privacy

of your own space and look things up.

PT7, female, aged 68 years, intermediate computer skills

Trust arose from the programme’s affiliations to the NHS and UCL, bodies that participants said they

trusted and respected and that gave the HeLP-Diabetes programme credibility and authority. The fact that

the HeLP-Diabetes programme was offered by their GP practice or diabetes clinic further underlined its

credibility and trustworthiness. In fact, this endorsement by their HCP was of central importance in

participants’ decisions to register and use the HeLP-Diabetes programme. HCP input into the registration

process and any introduction to using the programme were warmly welcomed and clearly made a

difference to the perceptions of its importance and value:

That was the only reason I signed up, because it was recommended, plus they had a person there to

show me what it was like.

PT14, male, aged 56 years, advanced computer skills
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Registration and initial introduction seemed particularly important in overcoming the digital divide;

participants with only basic computer skills or with English as a second language said that being shown

how to use the programme greatly helped build their interest and confidence. Those who had not had

this facilitation spontaneously mentioned how such input could have helped them get more out of

the programme.

Use of the Healthy Living for People with type 2 Diabetes programme
Almost all participants reported finding the programme easy to use, with straightforward navigation and

an attractive appearance. The use of video was much appreciated, and participants reported finding the

information clearly presented and easy to understand, even for those with English as a second language or

limited literacy:

The two videos I watched about diabetes, anyway, they were very informative and very simple to

understand. They weren’t very complicated at all . . . I mean, it presents, I think for me it’s a

complicated thing, in a very simple way. You know, everybody can understand, anyway, in any case.

PT13, male, aged 52 years, intermediate computer skills

Many participants used the HeLP-Diabetes programme only for information, either to learn generally about

diabetes mellitus and its management or to prepare for consultations with their HCP. Some made use of

the interactive components, for example to set goals for behaviour change, to monitor progress or to

record clinical data.

Participants reported a range of benefits from use of the HeLP-Diabetes programme. These included

improved understanding of the nature of diabetes mellitus, better awareness of the importance of diet and

exercise, improved ability to achieve desirable changes in diet and levels of physical activity, a sense of

taking control of their health and a realisation that their experiences of diabetes mellitus were widely

shared. Participants also reported using the HeLP-Diabetes programme to inform their family and friends

about their condition, and thus to enrol family and friends in supporting, rather than hindering,

self-management:

Interviewer: And has [the HeLP-Diabetes programme] helped you with any specific aspects of looking

after diabetes?

PT4: I think the main one was what I should and shouldn’t eat, yes. And sometimes they show in little

videos, click on it, it’s exercises and you see, you know, how it can help, yes.

PT4, female, aged 43 years, basic computer skills

Suggestions for improvement
Most respondents had few suggestions for improving the HeLP-Diabetes programme, finding that it met

their needs; however, respondents did have suggestions for improving implementation. Participants felt

strongly that the HeLP-Diabetes programme should be even more integrated into routine health care. They

felt that services should put more effort into registering patients and introducing them to the programme

and that people with T2DM should be encouraged to use the programme in routine diabetes appointments.

They felt nurses should be trained to routinely ask about use of the programme, and provide encouragement

when needed:

It should be part of the initial diagnosis interview. That web address should be given out and the

people should be invited to look at it and to ask the relevant questions. And try and encourage them

to use it, and then subsequent visits to the diabetic nurse or whatever, perhaps the nurses could be

trained to say what have you looked at recently on the website? Are you using it?

PT2, male, aged 63 years, advanced computer skills
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Discussion

This mixed-methods case study of the implementation of the HeLP-Diabetes programme in one CCG

generated a considerable number of data that can inform a future national roll out of the HeLP-Diabetes

programme in particular and use of digital health interventions in general. The main findings were that:

l the HeLP-Diabetes programme could be implemented in general practice and, when implemented well,

is perceived as beneficial to patients and HCPs
l the use of the NPT in the design phase of the HeLP-Diabetes programme helped sensitise the team to

implementation issues and, in turn, led to an intervention that had good potential for implementation;

our use of participatory design and the definition of both HCPs and patients as users also aided

implementation
l our hypothesis appears to have been correct that integrating the HeLP-Diabetes programme into

routine health care, including providing facilitated access, would promote uptake and use by patients

and help overcome the digital divide
l the data from WP B and predictions by NPT alerted us to the likely difficulties in implementing

facilitated access, which enabled us to consider ways to reduce the burden on HCPs and to offer

alternative models, including self-registration by people with T2DM
l the very real resource constraints in general practice at the time of the study prohibited all but the most

resilient and well-resourced practices from offering facilitation; however, people with T2DM perceived

HCP recommendations and facilitation as essential and, when offered, it was associated with improved

uptake and use, and appeared to help overcome the digital divide
l therefore, we consider HCP support for use of the HeLP-Diabetes programme essential for promoting

widespread uptake and use of the programme and, from this, we infer that implementation planning

must include adequate resources for this facilitation.

Many of these findings fit with the existing literature on implementation of complex interventions in general,

and digital health interventions in particular, and, hence, are likely to transfer to the implementation of other

digital health interventions into routine health care.

The drivers for use of digital health interventions in routine health care are overwhelming, as all health-care

systems are struggling to provide more and better care with stable or shrinking levels of resource. Thinking

about implementation from the very beginning of the development process for an intervention is likely to

enhance future ‘implementability’ and should be considered good practice.214 In common with other

researchers who have used the NPT to sensitise developers to implementation issues,232–237 we found that

NPT identified the major issues and allowed us to address them during development and we recommend

that other researchers consider adopting this approach. The emphasis on participatory design, including

both HCPs and patients, helped ensure an intervention that was highly acceptable to users, and this should

also be considered good practice in future developments.

The findings that patient perceptions of the value of the intervention were heavily influenced by

recommendations from their HCP, and that HCP facilitation promoted uptake and use, are also likely

to apply to other digital health interventions.238 However, this has implications for costs.

Finally, as recognised elsewhere,224,239 the importance of context in implementation cannot be overstated.

Methodologically, this study had many strengths. The use of a case-study design with both quantitative

and qualitative data collection allowed us not only to describe what happened but also to consider why it

happened. Our flexible, iterative approach enabled us to abandon strategies that were clearly ineffective or

unworkable and rapidly develop and deploy alternatives. This, in turn, allowed for a number of ‘natural

experiments’, most obviously in terms of comparing the staff registration and patient self-registration models.
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Working closely with the CCG was beneficial overall, although it had the immediate effect of causing us to

lose control of the implementation process. The use of NPT as a theoretical lens to present the HCP data

meant that these data can be compared with other studies using the same lens and helped test the utility

of the NPT as a theory to guide implementation.

However, inevitably, there are a number of weaknesses to the study. Some were beyond our control,

such as the impact that NHS reorganisation had and the associated workload crisis in general practice.

Others could have been pre-empted, for example we should have budgeted more resources for this

implementation study. In retrospect, employing two RAs – one to undertake the work of implementation,

and one to undertake the research – would have helped considerably with the barrier of providing

facilitated access to the HeLP-Diabetes programme.

Although a moderate number of people with T2DM registered to use the HeLP-Diabetes programme, only

a tiny number were prepared to participate in the evaluation. Hence, for most users, we had access only to

anonymised data and were unable to access their EMR. This prevented us from being able to explore the

effects of the HeLP-Diabetes programme on individual users.

Conclusions

The HeLP-Diabetes programme can be successfully implemented in primary care, but successful implementation

requires additional resources to enable facilitated access. Providing facilitated access improves uptake and use

by patients and appears to help overcome the digital divide. Undertaking an implementation study in parallel

with a RCT provided additional data required for subsequent widespread implementation of this intervention

and it is a research model that we commend to other researchers.
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Chapter 10 Discussion

This chapter summarises the overall findings of the programme of work, considers the strengths and

limitations of the work done, lessons learned and the implications for practice, policy and research.

Main results

The overall aim of this programme grant was to develop, evaluate and implement a web-based

self-management programme for people with T2DM. This aim was achieved. Within this aim, there

were a number of specific objectives, which were also largely achieved.

People with T2DM and the HCPs who work with them clearly articulated features that they considered

essential or desirable components of a self-management programme. Initially, we combined user

requirements with our theoretical framework and evidence from existing literature. From this we used

participatory design to develop a programme that took a holistic approach to self-management, addressing

patients’ needs in the areas of medical, emotional and role management. We called it the HeLP-Diabetes

programme. Subsequently, the HeLP-Diabetes programme was iteratively user tested for acceptability and

functionality before being evaluated for clinical effectiveness and cost-effectiveness.

The clinical effectiveness and cost-effectiveness were determined in an individually randomised controlled

trial in primary care. The trial had two co-primary outcomes: diabetes control, as measured by HbA1c

level, and diabetes mellitus-related distress, as measured by the PAID scale. At 12 months, the primary

analysis showed a significant difference in change in HbA1c levels between the randomised groups, with

participants in the HeLP-Diabetes programme group having lower HbA1c levels than those in the control

group (mean difference –0.24%, 95% CIs –0.44% to –0.049%; p = 0.014). This difference, although

smaller than the 0.25% specified in the original sample size calculation, is clinically meaningful, particularly

for a non-pharmacological intervention. Each 1% reduction in HbA1c level is associated with a risk

reduction of 21% for deaths related to diabetes mellitus and a 37% risk reduction for microvascular

complications.178 Given that this web-based intervention could be delivered at low cost and at scale

across the UK, the potential for population benefit is considerable. There was no difference in PAID

scores between the groups at 12 months (mean difference –1.5; 95% CI –3.9 to 0.9; p = 0.21), although

prespecified subgroup analysis suggested that the intervention may be effective in reducing distress in

people who had been diagnosed more recently (p = 0.004). Both the primary and the complete-case

analysis showed the HeLP-Diabetes programme to be dominant over the control, that is, it was both more

effective and less costly, following standard NICE procedures for measuring cost-effectiveness per QALY.

The implementation study, conducted in parallel with the trial, identified factors that promoted or inhibited

uptake of the HeLP-Diabetes programme into routine care. Promoting factors included a widespread

perception that the HeLP-Diabetes programme met an unmet need (ongoing self-management support for

people with T2DM) and would be more convenient and acceptable for many patients than the standard

model of group-based education and there was appreciation of the holistic, theoretically informed and

evidence-based nature of the intervention. However, primary care was experiencing a period of unprecedented

turmoil77 and many practices simply did not have capacity to support a new service. Moreover, as predicted by

our data from WP B (see Chapter 5) many HCPs did not see the value in facilitating access by patients to the

intervention and did not think it was an appropriate use of scarce resources in general practice. Facilitation

involved a 5- to 10-minute appointment, with a HCA or receptionist registering patients on the HeLP-Diabetes

programme and providing a brief introduction to the programme. Some practices opted not to provide this

facilitation and simply gave patients an individual code that enabled the patient to register themselves on the

HeLP-Diabetes programme. In sharp contrast, our data suggest that this facilitation was an important factor

in overcoming the digital divide. Users who were registered by their HCP reflected the population of people

with T2DM in the area, with over half describing themselves as having an ethnicity other than white British,
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one-third having no formal education after the minimum school-leaving age and one-third describing their

computer skills as ‘basic’. Those who registered themselves were more highly educated and had more

advanced computer skills.

The long-term nature of the funding for this programme grant allowed us to undertake a number of

studies that were additional to those detailed in the original application. These were often undertaken as

part of our capacity-building activity, which included three PhDs, one Doctor in Clinical Psychology and

several projects for academic GP trainees. These were outlined in Chapter 3 and are also outlined here:

1. development and formative evaluation of a cardiovascular risk calculator for people with T2DM – this

study demonstrated that users had complex reactions to personalised risk estimates that were unlikely

to promote changes in behaviour that might lead to reduction in risk83

2. a small, single-arm, mixed-methods study examining the impact that the HeLP-Diabetes programme

had on psychological well-being in people with T2DM84
– in this study, users demonstrated a significant

reduction in diabetes mellitus-related distress, as measured by the PAID scale, over 6 weeks’ use

[baseline, mean (SD) scores: 26.32 points (20.88 points); 6 weeks, mean (SD) scores: 20.94 points

(16.53 points); p = 0.04]

3. a systematic review of technological prompts to improve engagement with digital health interventions,

which demonstrated that such prompts (e.g. e-mails) could have a small beneficial effect85

4. an update of a systematic review of reviews on implementation of eHealth interventions, which

emphasised the importance of context for any given implementation82,240

5. development and formative evaluation of a structured education programme for newly diagnosed

patients with T2DM – the HeLP-Diabetes programme Starting Out

6. initial work towards the development of a digital T2DM prevention programme (HeLP Stop Diabetes).

There were, however, some objectives that were not achieved. One of our research objectives for the

implementation study (WP E) had been to ‘Determine the uptake, use and effects of the intervention in an

unselected population in routine care’. Although we were able to determine the uptake and use of the

intervention, we were not able to determine its effects in an unselected population in routine care. Our

design for this study deliberately separated the offer of the intervention from the research evaluating its

implementation and too few patients consented to participate in the research. Thus, we had access only

to the routinely available data on uptake and use and were unable to explore the impact.

We were also unable to integrate the EMRs with the intervention. This was not an explicit research

objective but had been an element of our funding application and was considered possibly important in

contributing to use and uptake, as it would help integrate the intervention into the diabetes mellitus care

provided by HCPs. These areas are discussed further under Limitations.

Strengths and limitations

Methodological strengths and limitations of each individual study have been discussed in Chapters 4–9.

Here, we focus on the strengths and limitations of the overall programme of work.

Strengths

Theoretical underpinning
The strengths of the programme include a strong emphasis on the theory. The Corbin and Strauss model

provided an overall framework for the content of the intervention and the applicability of this model to the

work of living with T2DM was confirmed by our early qualitative work. The NPT helped us consider issues

to do with implementation from the very beginning of the programme of work and, in our opinion,

contributed considerably to the ultimate ‘implementability’ of the intervention.
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Patient and public involvement/participatory design
A key strength was our very strong PPI, which had a substantial impact on the design, conduct and

reporting of the whole programme of work. This involvement was reflected in having two named PPI

co-investigators on the original application, ensuring PPI input into each study through individual WP

steering groups and the very substantive PPI input into the development of the intervention. PPI input

significantly changed the research design (e.g. ensuring that two co-primary outcomes for the trial

reflected patient, as well as HCP, priorities), as well as the intervention design (e.g. the inclusion of exercise

videos). It was PPI input that led us to attempt peer-led registration and training for patients in the

implementation study (WP E). There was ongoing PPI input into the engagement e-mails and newsletters

sent to users, as well as the various updates and revisions we made to the HeLP-Diabetes programme. PPI

has also influenced our programme of dissemination and implementation, encouraging the development

of a CIC and supporting our work with individual CCGs. Their passionate conviction that what we were

doing was worthwhile and would bring benefit to people with T2DM helped us stay motivated and on

track throughout the programme of work.

Pragmatic versus explanatory trial
The trial was designed to be pragmatic. The eligibility criteria were deliberately kept broad, to reflect the

population of people with T2DM registered in general practice, the setting was the same as the expected

setting for routine use (English general practice), the primary outcomes selected were of interest to the

participants and the analysis involved all randomised participants following the intention-to-treat principle.

However, inevitably, some features verged towards the explanatory end of the continuum: recruitment

involved personalised letters to eligible participants, general practices involved in research differ from those

that are not, additional resource was made available both for intervention delivery and follow-up and there

was considerably less flexibility in the delivery of the intervention in the trial than in the implementation

study.241 Moreover, despite the broad eligibility criteria, the population of patients who participated did

not reflect the overall target population, with a preponderance of white British men of retirement age,

with considerable experience of computers, a marked absence of diabetes-related distress and good

glycaemic control.

Hence, despite the intended pragmatic design, the trial could, in many ways, be considered explanatory.

When writing our original grant application, we considered undertaking a cluster randomised trial, as

cluster randomisation can enable a more pragmatic design, but decided against this as the risk of bias

(as a result of GPs knowing which intervention their patients would get and selecting ‘suitable’ patients)

appeared greater than the risk of bias resulting from contamination in an individually randomised trial.

Undertaking an implementation study in parallel with the trial
The decision to undertake an implementation study in parallel with the trial was controversial. A more

traditional approach would have been to undertake a process evaluation of the trial, but this would have

addressed different questions, such as the reasons for the low participation rate (circa 5%) or patient and

nurse experiences of the initial training session on the HeLP-Diabetes programme in which patients were

introduced to the programme and shown how to use it. By running an implementation study in parallel,

we were able to demonstrate that the low participation rates seen in the trial were at least partly a

function of the research rather than the intervention per se. Participation rates in the implementation study

(if participation is defined as formally consenting to participate in research) were still only 17.5% (36 out of

205 patients registered), even though the respondent burden was minimal. Moreover, the implementation

study demonstrated that even minimal HCP facilitation appeared to have a significant impact on the

population of patients registering to use the HeLP-Diabetes programme and helped overcome the digital

divide. It would not have been possible to generate this finding from a process evaluation of the trial.

Similarly, by exploring the reasons underlying the low overall uptake of the HeLP-Diabetes programme

in the implementation study, we were able to add to the overall literature explaining low uptake of

structured education for T2DM (the National Diabetes Audit 2013–14 and 2014–15 Report 1: Care

Processes and Treatment Targets reports uptake rates of 5.6%).23
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Early assumptions that the delivery mode was the major barrier have not been borne out, and our

qualitative data support findings by Winkley et al.,182,242 showing that patients do not engage for a variety

of reasons, including not being ready to come to terms with the diagnosis of diabetes, being concerned

that they will learn things they would rather not know (such as the risk of complications), having more

urgent priorities in their lives, feeling that their HCP will tell them anything they need to know, and feeling

that they already self-manage as well as they can.

Additional findings from the implementation study, which could not have been determined by a process

evaluation, include the experience that the offer of a trained patient champion to assist practices with

engaging patients in use of the HeLP-Diabetes programme was not taken up by practices, and the overt

hostility generated by the potential for linkage with the EMR (discussed in Limitations, Lack of linkage

between the Healthy Living for People with type 2 Diabetes programme and general practitioner electronic

medical records).

Finally, the implementation study was essential for informing our model for national roll out of the

HeLP-Diabetes programme, including the business plan for the CIC, and the advice we offer to CCGs

interested in commissioning the HeLP-Diabetes programme for their population.

For all these reasons, we remain convinced that running the trial and implementation study in parallel was

a good decision. Given that a core goal of NIHR research funding is for the research to have an impact on

patient care, we would recommend that the NIHR consider encouraging such parallel studies in future.

Emphasis on implementation and sustainability
A key feature of this programme of research has been the emphasis on achieving long-term

implementation and sustainability. This emphasis started during the preparation for writing the original

grant application and was reflected in our use of the NPT to guide development of the intervention, as

well as in conducting an implementation study in parallel with the trial. It was also reflected in our choice

of collaborators (initially NHS Direct, then, after that closed, NHS Choices). Throughout the 5 years, we

were considering how the HeLP-Diabetes programme could be disseminated and implemented across

the NHS after the research ended. When it became clear that NHS Choices would not want to take over

long-term hosting and maintenance of the HeLP-Diabetes programme, we invested considerable time in

meeting a large number of commercial companies to try to find a suitable partner to take on this role.

When that search was unsuccessful, we established a not-for-profit CIC, HeLP Digital. A CIC is a form of

social enterprise, its aim is to benefit a specific community – in this case, the aim of HeLP Digital is to

disseminate and implement digital health interventions similar to the HeLP-Diabetes programme across

the NHS.

To date, the CIC has signed contracts with seven CCGs, and we are exploring the possibility of NHS

England or Public Health England either commissioning the HeLP-Diabetes programme nationally or taking

over responsibility for the programme.

Limitations

Lack of linkage between the Healthy Living for People with type 2 Diabetes programme
and general practitioner electronic medical records
In our original application, we argued that the total intervention would consist of the online self-management

programme (the HeLP-Diabetes programme) and interactions between patients and their HCP, which would

include discussions around patient self-management plans and progress. We expected that linkage with

EMRs would promote both patient and HCP engagement with the programme, as patients would find it a

convenient way to access information about their medications and test results, and HCPs would find it a quick

and efficient way to address progress and problems around the patient’s diabetes. Such discussions would
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create a virtuous cycle, which encouraged patients to use the HeLP-Diabetes programme and, thus, become

more engaged in self-management.

Unfortunately, we were unable to integrate the GP EMRs with the HeLP-Diabetes programme. One of our

co-investigators on the grant was Dr Brian Fisher, director of the PAERS company, which we had planned to

use to achieve access. PAERS had a functioning link to the EMIS Health EMRs. Unfortunately, it was not

possible to reinstate this link after EMIS Health undertook updates to its systems and software. Therefore,

our software developers, SoftForge, worked with PAERS to ensure that the HeLP-Diabetes programme was

compatible with the PAERS system and, in a sandpit environment, everything worked that could be tested.

We subsequently explored alternatives, including the MIG, provided by Healthcare Gateway, which had been

charged by the Department of Health and Social Care with arranging and allowing shared access to GP

EMRs. However, the MIG business model was aimed at CCGs and similar large organisations and its costing

structure was based on a whole CCG. As we needed access to individual patient records across different

CCGs, this was neither appropriate nor affordable. (The costs quoted to us, including a discount for academic

use, were of the order of £50,000 start-up fees followed by £100,000 per annum.)

Once it became apparent that the delays with EMIS Health were likely to continue, we explored alternatives,

including the MIG, provided by Healthcare Gateway, which had been charged by the Department of Health

and Social Care with arranging and allowing shared access to GP EMRs. However, the MIG business model

was aimed at CCGs and similar large organisations, and its costing structure was based on a whole CCG.

As we needed access to individual patient records across different CCGs, this was neither appropriate nor

affordable. (The costs quoted to us, including a discount for academic use, were of the order of £50,000

start-up fees followed by £100,000 per annum.)

For these reasons, the final version of the HeLP-Diabetes programme used in the trial and implementation

study did not include the potential to provide patient access to their GP EMR.

Although these were technical issues, there were also a number of governance and cultural barriers

to an EMR link. HCPs in our preliminary study (WP B) were very reluctant to endorse such access, despite

government policy that clearly supported patient access to the EMR. The negotiated agreement, which

we considered met patient demand while respecting HCP concerns, was to limit access to the summary

list of problems, current medications and values (investigations, blood pressure, weight) once signed off

by the general practice. Patients would not have been able to see individual consultation data and would

not have been able to upload self-monitoring data into the record. For the implementation study, we

negotiated with the CCG that each general practice would have the option of switching this access on

(if it became available), and only for selected patients. Even this proved unacceptable to certain GPs, who

threatened to use the local medical committee to prevent the entire implementation of the HeLP-Diabetes

programme. In the light of this hostility, and given that the technical barriers had yet to be overcome,

we made no further efforts to achieve this linkage.

It is difficult to know if and how this affected HCP and patient engagement with the intervention. As and

when patient access to EMRs becomes more acceptable to GPs and technically easier, it would be useful to

revisit this question.

Lack of data on impact of the Healthy Living for People with type 2 Diabetes
programme in routine care
Our second challenge was with obtaining data to assess the impact that using the HeLP-Diabetes

programme in routine care had on patients. We considered that the population of patients who participate

in trials often differs significantly from those who do not participate (as proved to be the case in our trial),

and we also recognised that the resources available in trials to ensure fidelity of intervention are not

always available in routine care. These two factors mean that results from a trial might not generalise to

routine use.
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However, we were unable to gather data from patients in routine care, as insufficient numbers agreed

to participate in the implementation research (36 out of the 205 patients registered; 17.5%). Thus, we

had access only to demographic and other routinely available data and not to clinical characteristics or

self-reported outcomes. A learning point for other implementation studies is to use routinely available data

for outcomes (rather than research data requiring individual consent). Further work exploring the impact

that the HeLP-Diabetes programme has in routine care is clearly needed.

Lessons learned

A great deal of learning emerged during this programme of work, much of which does not fit easily

in the traditional academic modes of dissemination, such as papers and conference presentations.

This non-traditional learning is described here.

Developing an effective digital health intervention is a complex process that takes time,
resources and an appropriate multidisciplinary team
This may seem an obvious statement, and indeed, when we wrote the grant, we thought we had

allowed a considerable amount of time (2 years) and resources (1.75 full-time equivalent RAs, 0.6 of a

project manager, 0.6 of a clinical research fellow and 0.3 of a chief investigator, with additional input

from co-investigators and funds for commercial collaborators) and had put together an appropriately

multidisciplinary team (clinicians, patients, health psychologists, sociologists, health service managers and

health service researchers).

However, in retrospect, we would have done better to include an additional year for piloting and refining

not only the digital self-management programme (the HeLP-Diabetes programme) but also the surrounding

delivery package (facilitated access). Had we done this, we would have been able to trial a sustainable

intervention and delivery package that we had shown was feasible and acceptable in general practice.

Other researchers in the field of digital health interventions have had similar insights, and this learning has

been extensively shared, including in an international workshop on digital health interventions funded by

the MRC from the UK and the National Institutes of Health and Robert Wood Johnson Foundation from

the USA. This workshop resulted in a panel of publications.185,243–246

Although our team was very multidisciplinary, with many investigators and collaborators who had

considerable experience of undertaking research into digital health interventions, it did not have a

computer scientist or HCI specialist. This had been a deliberate decision, as, at the time of writing the

grant, we considered the health service research component to be extremely innovative but wanted the

technology to be tried and tested, and so had thought that the project would not interest computer

scientists who wanted to develop new knowledge in their field. This was the foundation for our decision

to tender for commercial software and web-design companies; we also considered that commercial

discipline would contribute to delivering on time and in budget. In retrospect, a computer scientist and

a HCI specialist on the team would have helped in managing the technical side of the project and the

interface with the academic work.

Problems that this might have alleviated included difficulties in communicating with software designers

and understanding when we were requesting something that was straightforward to implement compared

with something that required a great deal of programming or a new approach. It took us a long time to

learn the relevant language and to express our health-related ideas in a form that made sense to the

software engineers, despite them being familiar with working with academics and attempting to meet us

halfway. Their commitment to the programme and their enjoyment of a challenge meant that, early on,

they did not always explain the workload implications of a particular request; alternatively, it would not

be clear even to them whether some requested functionality would require 1 or 10 days to program.
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In the end, one member of our team who had a natural aptitude towards IT took on the role of ‘translating’

and became the sole communicator with the software team, and we learned to guillotine the amount of

time that the engineers could spend on any one request to keep to required timelines.

We had also thought that by using open-source software we would minimise the risk of becoming entirely

reliant on one company. In reality, the HeLP-Diabetes programme was such a large and complex

programme that only those involved in its development could easily maintain it.

In the light of our experience, we would suggest that similar research programmes include computer

science and/or HCI expertise on the team and specifically allow time for piloting the digital health

intervention in routine practice to ensure that the surrounding delivery package is feasible and acceptable.

Working with the commercial sector requires careful planning
Before starting this programme of research, we had considerable experience of working with the

commercial sector and had developed in-house guidelines for tendering for software and web-design

work. This experience was vital in managing the complex process of tendering. We would advise those

planning similar work to:

l ensure that the research team includes an excellent project manager
l work closely with host university support services (contracts, procurement, business advisors) to ensure

that the tender is compliant with UK and European Union legislation
l think through the specifications in the tender in great detail
l allow for contingency
l ensure clear communication channels.

Digital health interventions require ongoing maintenance
Our original grant application was carefully costed and did indeed cover the costs of the development

process. What we had not considered sufficiently were the costs of ongoing maintenance, in terms of

revising content, improving navigation and design and the need for regular software updates to keep up

with the broader technological environment, such as browser updates or new releases of the programs

used in our intervention. We advise future researchers to budget for these maintenance costs for the

duration of the research, not just for the development period.

Implementation of digital health interventions needs careful planning
Our emphasis on long-term implementation and dissemination has been successful to the extent that we

set up a CIC, which obtained contracts with seven CCGs to provide the HeLP-Diabetes programme to their

populations. However, the work of marketing and contracting with individual CCGs across England is

considerable and in a commercial (albeit not-for-profit) model this work has to be paid for through sales of

the product. This increases the cost of the HeLP-Diabetes programme, and it is doubtful whether or not it

is a good use of resources in the current financial climate. Central commissioning by either NHS England or

Public Health England would be more appropriate for effective digital health interventions, for which the

cost per additional user tends to zero with increasing numbers.

Undertaking implementation research in parallel with effectiveness studies
Undertaking implementation research in parallel with clinical effectiveness evaluations has advantages in

reducing the overall time taken to generate the data needed to inform policy. Moreover, the use of

different research designs in parallel allows for added value in terms of total data generated.
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Implications for research and policy

Implications for future research
In our view, our findings highlight a number of areas that need further research:

1. further exploration of the reasons why people with T2DM choose not to engage with self-management

support and how they can be encouraged to perceive its value

2. in parallel, more work on how to support HCPs in promoting patient engagement with the HeLP-Diabetes

programme or similar programmes – this could include further clarification of underlying reasons that

HCPs have for not valuing this work and not seeing it as part of their role, as well as identifying factors

that would help them see its value and incorporate it into routine practice

3. as part of this, further work on linking the HeLP-Diabetes programme with the GP EMRs would be

useful, exploring how to make this acceptable to GPs and useful to patients and whether or not such

linkage does improve uptake of and engagement with the intervention

4. given the importance of overcoming the digital divide, further work on how this can be aided by HCP

input would be useful

5. although the trial demonstrated the intervention’s efficacy, we lack data confirming its clinical

effectiveness in routine use; this is clearly an area for which further research is needed.

Implications for practice and policy

1. Our findings suggest that widespread deployment of the HeLP-Diabetes programme across the NHS could

benefit patients and that it has a very high probability of being cost-effective at standard WTP thresholds.

2. Widespread implementation would be best undertaken centrally, as this would improve the overall

cost-effectiveness. The alternative model of implementation by individual CCGs increases costs,

particularly in marketing and the costs of agreeing and maintaining contracts.

3. Digital health interventions may have a role in enabling the NHS to deliver more and better care for less

resource, but only if there is significant investment in developing acceptable, clinically effective and

implementable interventions.

4. Along with this investment in developing and evaluating digital health interventions, there is a need to

consider how best to commission, implement and maintain such interventions in a cost-effective manner.

Conclusion

This programme of research has successfully developed, evaluated and implemented a web-based

self-management programme for people with T2DM, called the HeLP-Diabetes programme. The evidence

from the trial suggests that the HeLP-Diabetes programme enables patients to improve their diabetes

control (as measured by HbA1c levels) and reduce their use of health services, leading to an intervention

that improves outcomes while reducing costs. The results of a parallel implementation study demonstrate

that the HeLP-Diabetes programme can be implemented into routine care and that, if HCPs support the

implementation and actively recommend the programme to their patients, it can be used by patients from

a wide demographic, effectively crossing the digital divide.

These findings suggest that the HeLP-Diabetes programme could form a useful addition to the current

menu of education provision for people with diabetes, which is largely focused on group-based education.

The low uptake of the HeLP-Diabetes programme appears to be related to many people with T2DM not

perceiving a need for self-management support. The reasons for this are multifactorial, with some patients

not being ready or being frightened to engage with their illness, others feeling they already self-manage as

well as they can, and still others thinking that their HCP would tell them anything they really needed to

know. This and the role of HCPs in overcoming the digital divide demonstrated in the study suggest that

future dissemination and implementation strategies will need to emphasise the importance of HCP

involvement and help HCPs appreciate their impact.
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Appendix 1 Description of the Healthy Living for
People with type 2 Diabetes programme

Content

The overall content was broken down into eight sections developed to improve medical, emotional and

role management. The key features in each section are described and shown in the following sections.

Understanding diabetes
This section focused on improving people’s medical management by increasing their knowledge about

diabetes, targeting beliefs about diabetes mellitus and encouraging behaviour change. Information was

provided to answer a number of common questions about diabetes mellitus (e.g. the nature and causes of

diabetes; Figure 23).

FIGURE 23 Understanding diabetes: an example of the information provided on what causes T2DM.
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Information was provided on how diabetes mellitus affects the body including emotional problems, eyes,

feet, heart and blood vessels, hyperglycaemia, hypoglycaemia, infections, kidneys, nervous system and

sexual problems. For each area, this included an overview, advice on actions that could be taken to

prevent complications occurring, checks and tests to expect, associated complications and treatments and

links to external organisations (e.g. Society of Chiropodists and Podiatrists; NHS Smokefree). An example

for eyes is shown in Figure 24.

FIGURE 24 Understanding diabetes: an example of the information provided on how diabetes mellitus can affect
the eyes that includes an overview, prevention, checks and tests, complications, treatment and links.
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There were also a number of structured quick guides that were developed to summarise the most

important content across the sections in the intervention on a number of topics. These included ‘About

type 2 diabetes’, ‘Understanding medicines’, ‘Eating with type 2 diabetes’, ‘African and Caribbean diets’,

‘Quitting smoking’ and ‘Alcohol’. Each quick guide included the same quiz at the beginning and end to

assess any changes in people’s knowledge and to provide feedback. In-between, individuals worked

through a number of steps that presented them with written information about the topic and strategies to

make behavioural changes (e.g. making plans, setting goals) as well as providing information in a video

format. Each guide was designed to take approximately 15 minutes to complete. An example for ‘About

type 2 diabetes’ is shown in Figure 25.

FIGURE 25 Understanding diabetes: an example of a quick guide for people to learn ‘About type 2 diabetes’.
The steps to work through include a quiz to assess knowledge and to give feedback, information about diabetes
mellitus in written and video formats that include changes people could make to take care of their diabetes mellitus.
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Staying healthy
This section contained motivational information about how to maintain optimal physical and emotional

health and the importance of lifestyle factors and self-management (Figures 26 and 27).

The main focus was on helping people improve their medical management by providing them with BCTs

or previously validated behaviour change interventions that had been shown to be effective. The

behaviours targeted were eating and drinking, levels of physical activity, alcohol consumption, smoking

FIGURE 26 Staying healthy: an example of information provided on why lifestyle factors are important to
self-management.
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and taking medicines, as well as weight management. Each behaviour change module consisted of the

following headings: ‘Understand’, ‘Decide’, ‘Plan’ and ‘Staying Motivated’. The section titled ‘Understand’

provided people with information on the physical and emotional benefits of changing behaviour and ideas

on how a change might be made (Figure 28). Written instructions of how to perform each behaviour or

FIGURE 27 Staying healthy: an example of information provided on ideas of changes that could improve users’
diabetes mellitus control.
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FIGURE 28 Staying healthy: understanding behaviour – an example of the information provided about the physical
and emotional benefits of performing a behaviour (e.g. taking medicines).
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videos showing people performing the behaviour were also provided (Figure 29). In the ‘Decide’ section,

people could complete self-assessment quizzes (Figure 30) and receive feedback on whether or not their

current behaviour could be improved, which directed users via links to relevant information in the

intervention (Figure 31).

FIGURE 29 Staying healthy: understanding behaviour – an example of the videos providing instructions and
demonstrations of how to perform a behaviour (e.g. physical activity exercises for beginners).
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FIGURE 30 Staying healthy: making a decision – an example of a self-assessment quiz for taking medicines.
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FIGURE 31 Staying healthy: making a decision – an example of feedback for a user who is finding it difficult to
take their medicines (at the top) and for someone who is on the whole taking them as prescribed (bottom).
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The ‘Plan’ section encouraged users to commit to set a behavioural goal if the feedback from the

self-assessment quiz suggested a change might be beneficial in managing their diabetes. They could

either choose from a list of popular goals or add their own. To keep users motivated to change, they were

asked to think about their reasons for changing and to reflect on whether or not the goal was really

important to them (Figure 32). After choosing a goal, users were asked to make an action plan on how they

FIGURE 32 Staying healthy: plan a change – an example of setting a behavioural goal and reasons for change for
taking medicines.
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were going to achieve the goal. Users could choose prepopulated plans or they were given information on

how to create their own. They were asked to commit to a date to start the plan (Figure 33). Finally, users

were asked to review their goal and plan and to think about possible barriers to achieving them and potential

solutions to these barriers (Figure 34).

FIGURE 33 Staying healthy: plan a change – an example of making an action plan and start date for
taking medicines.
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In the ‘Staying Motivated’ section to help people keep to the goals and plans that had been set users were

encouraged to reward themselves when successful, to remember the reasons they decided to make a

change in the first place, to tell someone about their goal in order to receive support, to monitor their

progress using the health tracker feature of the intervention and to aim to make one change at a time

(Figure 35). Users were also encouraged to review their goals and plans rating how successful they were at

achieving them (Figure 36). The intervention provided motivating messages based on the rating chosen

(Figure 37).

This section also provided users with information about how to work with their diabetes team (Figure 38).

FIGURE 34 Staying healthy: plan a change – an example of reviewing goals and plans and problem-solving for
taking medicines.
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FIGURE 35 Staying healthy: keeping on track – an example of the techniques provided to keep motivated with the
goals and plans set for taking medicines.
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FIGURE 36 Staying healthy: keeping on track – an example of the tool provided for users to review their process
with the goals and plans set.
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FIGURE 37 Staying healthy: keeping on track – an example of the motivational feedback given to users based on
their progress ratings for their goals and plans.
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Treating diabetes
This section provided users with information about how diabetes and its related complications are treated.

This included detailed information about a wide range of medicines (including why and how to take it,

possible side effects and iteractions with alcohol and information about indications) for blood pressure,

cholesterol, glucose control, neuropathy, sexual problems and weight loss. An example for metformin is

shown in Figure 39.

FIGURE 38 Staying healthy: information on how to interact with people involved in diabetes care.
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Information was provided about the importance of managing cardiovascular risk factors as well as

glycaemic levels, on the types of monitoring and tests to expect (blood glucose, HbA1c level, blood

pressure, cholesterol level, kidney fuction, weight) and on what the results mean (Figure 40). Information

was also provided on potential surgical procedures (e.g. bariatric and vascular), complementary medicine

and vaccinations and immunisations. In addition, information about the types and roles of different HCPs

involved in caring for people with diabetes mellitus and what to expect from the yearly check up was

provided (Figure 41).

FIGURE 39 Treating diabetes: an example of the information provided for diabetes-related medines using the
example of metformin.
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Living and working with diabetes mellitus
The aim of this section was to focus on helping people with their role management including managing

social situations, such eating in special circumstances (Figure 42), travelling and holidays and driving;

managing work situations, such as shift work (Figure 43); and managing relationships, including sexual

relationships (Figure 44) and and the possible impact diabetes mellitus can have on emotions and feelings

of self-worth.

FIGURE 40 Treating diabetes: an example of the information provided on the type of test to expect and what the
values of the results mean.
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FIGURE 41 Treating diabetes: an example of the information provided on HCPs and what to expect from the early
check up.
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FIGURE 42 Living and working with diabetes: information provision on how to manage eating at celebrations.
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FIGURE 43 Living and working with diabetes: information provision on how to manage changes at work.
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Managing my feelings
The aim of this section was to support people to manage the emotions associated with having diabetes

mellitus. Information was provided on how to cope with sadness and depression, fear and anxiety, anger

and resentment, denial and guilt. There was also information on actions to take to increase feelings of

confidence and happiness. In addition, there were mood tools that included self-assessment quizzes for

identifying low mood (Figure 45), eight CBT audio modules with e-books, worksheets, and planner and

review sheets (Figure 46) and mindfulness-based approaches.

FIGURE 44 Living and working with diabetes: information provision on how to manage changes in sexual
relationships.
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FIGURE 46 Managing my feelings: examples of the CBT audio courses and associated materials. Reproduced with
permission from Five Areas Ltd. Copyright resources used under license www.fiveareas.com. (continued )
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FIGURE 46 Managing my feelings: examples of the CBT audio courses and associated materials. Reproduced with
permission from Five Areas Ltd. Copyright resources used under license www.fiveareas.com.
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My health record
In this section, users had the opportunity to record and keep track of important appointments with HCPs

(Figure 47) and the results of tests used to monitor diabetes (e.g. HbA1c level, blood pressure, cholesterol

level, kidney and liver function), with opportunity for graphical displays and feedback (Figure 48).

Users could track the results of their own self-monitoring for weight, waist circumference, calorie intake,

alcohol consumption and physical activity and blood glucose levels (Figure 49) and keep a list of all their

current medicines (Figure 50). Text or e-mail reminders could be added to prompt people about their

appointments, to take their medicines or to remind them about any goals or plans set in the Staying

Healthy section (Figure 51). All of this information could also be found or added in one place called

My Diabetes Care Plan (Figure 52).

FIGURE 47 My health record: an example of the tools available to record appointments with HCPs.
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FIGURE 48 My health record: an example of how users could add their diabetes mellitus test results. These could
be displayed graphically with feedback about what the tests meant.

DOI: 10.3310/pgfar06050 PROGRAMME GRANTS FOR APPLIED RESEARCH 2018 VOL. 6 NO. 5

© Queen’s Printer and Controller of HMSO 2018. This work was produced by Murray et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

199



FIGURE 49 My health record: users could add data that might be monitored at home, for example levels of
physical activity.
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FIGURE 50 My health record: users could record their current medicine list with an action plan of how to take
each one.
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FIGURE 51 My health record: e-mail or text reminders could be set to prompt users about appointments or to take
their medicines, etc.
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News and research
In this section, there was information about diabetes-related news articles that had appeared in the media

(Figure 53), updates about the latest diabetes research (Figure 54) and information about concerns with

specific medicines (Figure 55). In-depth information was also provided on articles about seminal

research papers.

FIGURE 52 My health record: any information about appointments, test results, medicines and goals and plans set
were recorded in a diabetes care plan.
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FIGURE 53 News and research: an example of the information provided about diabetes-related news articles.
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Forum and help
The content in this section was aimed at improving people’s emotional and role management. There was a

moderated forum that included an ‘Ask the Expert’ section (Figure 56), videos of personal stories about

diabetes mellitus (used with a licence from HTO – Figure 57), useful resources, with local resources tailored

according to CCG (Figure 58) and a list of frequently asked questions (Figure 59).

FIGURE 55 News and research: information provided about concerns with diabetes-related medicines.
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FIGURE 56 Forum and help: users could interact with other users and ask health professionals questions through a
moderated forum.
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FIGURE 57 Forum and help: videos, audios and transcripts of people with T2DM discussing their experiences on a
range of topics, including the discovery of the diagnosis, controlling diabetes mellitus, possible complications and
living and working with diabetes mellitus. Images from HTO used under licence from DIPEx. Copyright © 2012
University of Oxford. All rights reserved. (continued )
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FIGURE 57 Forum and help: videos, audios and transcripts of people with T2DM discussing their experiences on a
range of topics, including the discovery of the diagnosis, controlling diabetes mellitus, possible complications and
living and working with diabetes mellitus. Images from HTO used under licence from DIPEx. Copyright © 2012
University of Oxford. All rights reserved.
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FIGURE 58 Forum and help: useful resources (e.g. local groups and facilities such as free internet access) available
in each CCG.
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FIGURE 59 Forum and help: users were given the answers to some frequently asked questions about diabetes and
using the intervention.
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Appendix 2 Site map for the Healthy Living for
People with type 2 Diabetes programme
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Appendix 3 Example of monthly newsletter sent
to the Healthy Living for People with type 2 Diabetes
programme users
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Appendix 4 Example of fortnightly e-mails sent
to the Healthy Living for People with type 2 Diabetes
programme users
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Appendix 5 Patient information leaflet for the
Healthy Living for People with type 2 Diabetes
programme
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Appendix 6 Topic guides for patient and
health-care professional interviews and focus groups
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