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Supplementary material 2 — Protocol for DAFNEplus Process evaluation

Aims and research questions

Understanding processes is as important as evaluating outcomes; process
evaluations are complementary to outcomes evaluations and provide knowledge and
information of equal value. Process evaluations aim to understand the functioning of
an intervention by examining its implementation, mechanisms of impact and how
contextual factors (i.e. factors external to the intervention/individual receiving the
intervention) might affect its delivery and receipt [1,2]. Without this knowledge we may
be able to establish from an outcome evaluation that an intervention ‘works’, but we
will be presuming that the intended intervention was delivered and is effective, and we
will not necessarily know how, or why, the intervention works and, hence, if it would
have the same clinical and psychological effect if rolled out from a trial situation into
routine clinical practice. With a complex intervention such as DAFNEplus it may well
also be that some elements are more vital to its success than others; hence it is very
important that we understand and explore the mechanisms of change on outcome
from the perspectives of those receiving the intervention, as well as unintended
consequences arising from the delivery and receipt of the intervention.

Our overarching research questions are:

1. Does the DAFNEp/us intervention ‘work’ in the ways intended? If not,
why not?

2. What are the implications of the findings of the process evaluation for
the rollout of DAFNEp/us in routine clinical practice?

To answer these over-arching questions, a series of over-lapping sub-questions will
be explored:

a) What mechanisms change impact on glycaemic control? That is, how do the
different elements of DAFNEpl/us (knowledge/skills, technological, structured
follow-up), individuals’ interaction with these elements, and individual
psychological differences trigger changes in and maintenance of key diabetes
self-management behaviours? The theoretical model underpinning the
DAFNEplus programme assumes that diabetes self-management behaviours
are among the principal determinants of glycaemic control.

b) What mechanisms of change impact on diabetes-specific quality of life?

c) What are participants’ experiences of, and views about, key elements of the
DAFNEplus intervention' and how do these influence and inform changes in,
and maintenance of, key diabetes self-management behaviours over time?

1 As a result of work undertaken in the pilot phase and MRC guidance to focus on key areas of
uncertainty of greatest interest to academic and clinical audiences, a decision has been made to focus
upon the technological and resilience/self-compassion elements of the programme.
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d) Towhat extent is the intervention delivered as intended and are there variations
between sites and individuals as to how the DAFNEplus intervention is
delivered? What are the reasons for any variations?

e) What impact (practical and emotional) does intervention delivery have on

facilitators and their workloads; what resourcing and support would facilitators
and their colleagues need to deliver DAFNEplus in routine clinical practice?

fy Do any unintended consequences arise from the delivery and receipt of the
DAFNEplus intervention, for participants and/or facilitators?

The data sources for each of the sub-questions are shown in table 1.

Table 1 — Data sources for the process evaluation

Research Question Data source(s)
a) What mechanisms of change impact e Questionnaire study
on glycaemic control? e Process outcomes
o Fidelity assessment
e Qualitative (from DAFNEplus pilot

study)
b) What mechanisms of change impact e Questionnaire study
on diabetes-specific quality of life e Process outcomes

c) What are participants’ experiences Qualitative
of DAFNEplus?

d) To what extent is the intervention e Fidelity assessment
delivered as intended? e Qualitative

e) What impact does intervention Qualitative
delivery have on facilitators and their
workloads?

f) Do any unintended consequences
arise from the delivery and receipt of
the DAFNEpl/us intervention?

Qualitative
Questionnaire study
Process outcomes
Fidelity assessment

The process evaluation is composed of three interlinking components: (1) qualitative,
(2) quantitative and (3) assessment of fidelity of delivery.

(1) Qualitative component

1.1 Overview

The qualitative component of the process evaluation will be informed by realist and
Normalization Process theory (NPT) [3,4]. These choices arise from our recognition
that context (i.e. factors external to the DAFNEplus intervention and/or the individual
receiving the intervention) may influence how the intervention is delivered in different
centres and how it is received by different individuals. It is also recognised that, when
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a complex intervention, such as DAFNEplus, is implemented it can have unintended
consequences, which may need to be investigated and, hence, that a flexible and
adaptive study design will be required.

An iterative, inductive approach will be used wherein data analysis will commence as
soon as data collection begins [5]. This will allow issues arising during early phases of
qualitative data collection to inform questions asked in later phases and possibly also
sampling. The qualitative research will also be responsive to other aspects of the
process evaluation, including the fidelity work. Hence, while case studies will comprise
the main element of the qualitative research (see below), costings have been included
to allow, if necessary, one-off interviews to be undertaken with a ‘booster’ sample of
patients, facilitators and/or other individuals in the event that the quantitative/fidelity
components of the process evaluation highlight issues which require qualitative
explanation. One example might be that, if the fidelity work highlights significant
variations between trial sites as to how the DAFNEplus intervention is delivered, we
may decide to interview additional facilitators to better understand why this might be
the case.

1.2 Qualitative study design: case study approach

A case study approach will be used because it permits detailed exploration of if, how
and why the intervention works in different contexts [6]. Each case will comprise: (a)
participants who will be interviewed before, during and following completion of
DAFNEplus, (b) their facilitators who will be interviewed after the participant’s closeout
from the trial, (¢) information about the input and care the participant receives as part
of DAFNEplus and their engagement with DAFNEplus technologies/resources. It will
be possible to access this information via clinical records, the Glucollector website and
information documented in case report forms and stored on PROSPECT (the CTRU
database). Where identifiable clinical information needs transferring between NHS
and University sites files will be encrypted and nhs.net accounts or Google Drive will
be used. As part of the process evaluation, we will also have access to recordings of
participants’ face-to-face follow-up sessions with facilitators — these data are being
collected for the fidelity assessment work, and data on utilisation of DAFNEplus
technological components and adherence. Researchers from the University of
Edinburgh will also sit in some DAFNEplus sessions as observers, to familiarise
themselves with the processes and material to inform the case studies.

Participant Sampling

Two or three participants from each of the seven DAFNEplus sites will be selected for
the qualitative work, and these individuals will be purposively sampled so there is
representation of people of different ages, HoA1c levels, diabetes duration, gender,
occupation, educational background, personal circumstance (e.g. single, partnered,
parent) and place of residence (e.g. urban and rural locations).

Data collection: participant interviews

Selected participants will be interviewed at four time-points: prior to attending their
course, following their course, and 3 and 12 months post course. Interviews will be
informed by topic guides. Prior to undertaking a follow-up interview, a participant’s
previous interviews will be reviewed. As well as including more generic questions,
follow-up interviews will be tailored to allow for follow-up of specific issues raised by
particular individuals. Questions explored in the post course, 3 and 12 month
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interviews will also take account of a review of information collected in medical
records, via DAFNEplus technology and audio recorded follow-up sessions. Interviews
will take place by telephone (unless an individual requests a face-to-face interview) at
a time most convenient to the participant. All interviews will be digitally recorded with
consent. It is anticipated that each interview will take 60 minutes to complete.

Facilitator interviews

Each participant’s facilitators (n=1-2 per participant) will be interviewed following their
close-out from the trial. If the participant received care from more than two facilitators
as part of DAFNEplus we will ask them to nominate the two individuals from whom
they felt they had the most input.

Facilitators will be interviewed once following the participant’s close-out from the trial.
This decision has been made partly for pragmatic reasons (i.e. we do not want to make
excessive demands on the health professionals’ time) and also because it will be
possible to access information about the participant’s care and the decisions made
from the contact logs, clinical records and recordings of follow-up sessions. It is also
recognised that, if facilitators are made aware that the participant is included in the
process evaluation, this might influence or bias the care which is given, although
participants will not be prohibited from telling their facilitators they are taking part in
the qualitative research should they choose to do so.

Facilitator interviews will explore two key areas: (1) their views about, and experiences
of, providing care and support to the case study participant; and (2) the facilitator’'s
more general experiences of recruiting into the trial and delivering the DAFNEpl/us
intervention.

Data collection: facilitator interviews
The facilitators’ interviews will be informed by topic guides, although each individual’s
interview will also be tailored to explore issues specific to the participant who forms
the focus of the case study (being careful to ensure that patient confidentiality is not
breached). Interviews will take place by telephone at a time most convenient to the
facilitator and will be digitally recorded.

1.3 Data analysis

Each participant’s four interviews will be read through repeatedly and cross-compared
with particular attention being paid to continuities and changes in their diabetes self-
management practices over time, and the reasons for these. To aid comparison and
identify where behaviour change has happened and why, ‘critical incidents’ will be
extracted and compared (a ‘critical incident comprises data where a
behaviour/decision/experience is described in detail, including the contextual and
antecedent factors leading up to it and the consequences arising from it [7,8]). To help
identify reasons for behaviour change, maintenance and lapses, data from the
facilitator interviews, and recordings of follow-up sessions and case reports will also
be used to help interpret and provide context to analysis of participant interviews.

Facilitator interviews will be cross-compared to identify issues and experiences which
cut across different accounts [5]. Depending on the findings of the fidelity work,
facilitator interviews may also be analysed in clusters (e.g. facilitators belonging to
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‘adherent’ vs ‘non-adherent’ sites), to better understand reasons for individual/site
differences in how the DAFNEplus intervention was delivered.

Key objectives of the analysis of the participant interviews are to better understand the
mechanisms of impact in order to: (a) inform analysis of the quantitative data collected
for the process evaluation; and (b) aid interpretation of quantitative data collected for
both the process and outcomes evaluations. Key objectives of the analysis of the
facilitator interviews are to offer insights which might: (a) aid interpretation of the
participant case study data; (b) help explain findings from the fidelity work; (c) aid
interpretation of trial outcome data; and, (d) offer insights relevant to decision-making
about the possible rollout of DAFNEplus following the trial.

A key area for reflection

It needs to be recognised that, by interviewing participants at four time-points, and
because of the kinds of questions which will be asked, the qualitative study could,
potentially, have an impact on how this small group of participants understand, engage
with, and experience the DAFNEplus intervention. Care will be made to emphasise to
participants that the qualitative study is separate to DAFNEp/us and it is our intention
to understand their experiences rather than to influence their behaviours. Whilst we
may not be able to diminish the impact that this has on these participants, we hope
that the overall impact will be minimal due to the small sample size potentially affected.

(2) Quantitative component

2.1 Overview

A longitudinal, questionnaire study design has been adopted to determine the impact
of the RCT on: a) our primary psychological outcome (diabetes-specific quality of life),
b) secondary psychological outcomes and c) for the quantitative aspect of the process
evaluation. That is, to identify the mechanisms of change that predict glycaemic control
and diabetes-specific quality of life.

All participants in the intervention (DAFNEpl/us) and control (DAFNE) arms of the RCT
will be given questionnaires to complete at baseline (up to 4 weeks prior to
commencing the course) and at course completion, 3, 6, 9, 12 months post-course
(see section 7 and Table 1). At baseline, the point at which participants will be more
motivated to participate (pre-trial), they will be asked to complete all outcome and
process questionnaire measures. To reduce participant burden, at course completion,
3- and 9-months they will only be asked to complete process measures. At 6 and 12-
months they will be asked to complete the primary and secondary outcome measures
only. Participants will be given the option of completing the questionnaire packs online
or as a hard copy. Our choice of questionnaires (see section 7), assessing different
constructs, have been selected according to existing knowledge about their
association with the trial’s primary outcome (HbA1c) and diabetes-specific quality of
life (primary psychological outcome), the results of the YOURSAY survey
(unpublished), our former work with the DAFNE intervention, and based on the
theoretical framework that underpins the new intervention development work and
possible treatment mechanisms [9—11]. Brevity of the questionnaires and participant
burden have also been a key consideration in our rationale for selection.

2.2 Analysis
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The use of a repeated measures, longitudinal design will permit analysis of our primary
and secondary psychological outcomes, as well as both the short- and long-term
predictors and mediators of outcome (HbAi1c and ADDQoL-15) using Structural
Equation Modelling. SEM combines confirmatory and exploratory purposes. We will
test our proposed model of the long-term predictors and mediators of outcome and
then, if necessary, re-test this based on changes suggested by SEM maodification
indices [12]. The model will partially be informed by the qualitative work (described in
section 1 above).

(3) Assessment of fidelity of delivery

3.1 Introduction

Behaviour change interventions are susceptible to variation in implementation, and
are not always delivered as planned [13]. Intervention fidelity refers to the
methodological strategies used to assess, monitor and enhance the integrity, that is,
reliability and validity of behaviour change interventions [13]. The extent to which
interventions are delivered as planned indicates internal and external validity, and
needs to be known if the trial results are to be accurately interpreted and replicated.
If fidelity is low, it is uncertain whether a change in outcome variables is due to the
intended intervention, or to unknown factors that may have been added or omitted;
alternatively, if no positive change is observed, it cannot be determined whether this
is due to an inefficient intervention or a lack of intervention fidelity. This means that
ineffective treatments risk being implemented and disseminated, and potentially
effective treatments prematurely discarded [13].

The development of the content and structure of the DAFNEpl/us programme was
informed by the Behaviour Change Wheel (BCW) framework [11]. The intervention’s
proposed functions are served by behaviour change techniques (BCTs), specified in
the hierarchical Behaviour Change Technique Taxonomy v1 (BCTTv1; [14]), which
are its ‘active ingredients’ [15]. The DAFNEplus intervention contains manual-
specified BCTs as its active ingredients proposed to effect behaviour change (e.g.
action planning, goal setting, and information on health consequences of the
behaviour), together with principles for delivery specific to the DAFNE plus intervention
that were identified during an expert consensus process (e.g. focus on the positives,
emphasise individual autonomy). The fidelity analysis will involve assessment of the
delivery of BCTs.

Fidelity of delivery of BCTs will also be assessed in the control arm of the trial
(standard DAFNE) in order to identify any loss of treatment differentiation between the
intervention and control arms as originally designed. Potentially loss of differentiation
may result from low fidelity of delivery of additional content in the DAFNEplus
programme, or additional content being delivered in the standard DAFNE programme,
either unintentionally or as a result of contamination.

3.2 Aims and research questions
The aim is to explore the integrity of delivery of the DAFNEplus programme trialled in
the RCT.
The research questions are:
o To what extent was the DAFNEplus programme delivered as specified in the
protocols (course curriculum and follow-up scripts)? Specifically:
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o What proportion of manual-specified content (i.e. BCTs) was delivered
by facilitators as intended during the programme sessions?
o What additional, non-specified BCTs were delivered by facilitators?
o How did the proportion of manual-specified content delivered differ
across sessions and sites?
o What is the extent of treatment differentiation between the content of
DAFNEplus and control (standard DAFNE) programmes delivered?

3.3 Methods

3.3.1 Design

A quantitative fidelity assessment, involving content analysis of intervention materials
and transcripts of audio-recorded intervention sessions and provider self-rated fidelity
checklists.

3.3.2 Observed fidelity of delivery assessment

The direct observation of fidelity via coding of session transcripts will provide an in-
depth assessment of fidelity of delivery in a sub-sample of DAFNEp/us and DAFNE
courses.

Participants

Facilitators delivering either the DAFNEplus (intervention arm) or standard DAFNE
(control arm) curriculum in 6 of the 14 participating sites will have their sessions
recorded. It is assumed that each of these sites will have at least three facilitators
delivering the DAFNE or DAFNEplus programmes (i.e. a minimum of 18 participants).
Informed consent will be obtained from all participants at the selected sites (facilitators
and patients). As part of the wider RCT., their participation in the programme during
the course and follow-up sessions will be audio-recorded for training and research
purposes.

Materials: Coding framework to assess observed fidelity of delivery

A coding framework will be developed to specify the BCTs to be delivered during the
five face-to-face DAFNEplus days and the follow-up sessions, and the standard
DAFNE course sessions, as specified in the facilitator manual. For each BCT the
coding framework will include a definition, examples and criteria for potential
operationalisation in the context of the programme.

Sampling and procedure

Six sites (2 control and 4 intervention) will be purposively sampled for audio recording
of all sessions. Selection will be informed by variables such as facilitator experience,
previous research activity and site activity levels.

Course sessions, and where applicable follow up sessions, delivered face-to-face, will
be audio-recorded in both the intervention (i.e. DAFNEp/us) arm and control arm (i.e.
standard DAFNE) [6] at selected sites. Written informed consent for audio-recording
sessions will be sought from all participants and facilitators. Participants will be
reassured that transcripts of audio-recorded sessions will be fully anonymised to
remove any personal or identifiable information. Facilitators will be supplied with a
digital audio-recorder and instructions for operating it. Facilitators will audio-record
sessions and upload recordings to the University of Sheffield secure server via Google
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Drive which will be accessed by the study manager and authorised members of the
research team. Transcription will be performed by an external transcription service and
a confidentiality agreement will be put in place with the transcribers to protect
participant’s data.

Each DAFNEplus programme comprises circa 40 sessions (one 1:1 pre-course
session, 35 group ‘course’ sessions and four 1:1 follow-up sessions per participant).
Each standard DAFNE course comprises circa 35 group course sessions per
participant. Sessions will therefore be purposively sampled for transcription and
analysis across both arms, selected sites and courses. Courses will be sampled
according to key variables, e.g. geographical location, and the timeline for the trial with
earlier courses preferentially sampled due to staff resource. Sessions may be sampled
for transcription according to theoretical underpinning of the intervention, and
evidenced relation to the outcome.

Analysis

Sampled content of sessions in both the intervention and control arms will be first
specified by applying the developed coding framework to the sample of selected
course transcripts. Two researchers will independently read through the session
transcript line-by-line, using the coding framework to identify and categorise BCTs
present in the facilitator's speech. Each identified BCT and delivery principle will be
rated as fully, partially or not delivered according to the coding framework definition
and criteria. lllustrative examples will be extracted into the framework.

To assess and establish inter-coder reliability, the researchers will meet frequently in
coding workshops at the outset of coding (e.g. initially after coding every transcript
[16]). Approximately twenty percent of transcripts will be double coded. Inter-rater
reliability will be assessed by percentage agreement [17]. Reasons for discrepancies
will be discussed, and the coding framework developed accordingly. Following
Hardeman et al. [16], a minimum level of 75% inter-coder agreement [18], described
as ‘high’ [19,20] will be considered acceptable. After inter-coder reliability has been
established, researchers will code the remainder of transcripts independently.

Fidelity of delivery will be assessed following the methods of Hardeman et al. [16] and
Lorencatto et al. [17]. Each of the BCTs specified in the DAFNEpl/us programme
(intervention arm) or standard DAFNE programme (control arm) curriculum/scripts will
be listed in a checklist, together with details such as session number and facilitator
participant number. The BCTs specified in the coding framework will be rated as: 1)
fully present, 2) partially present, or 3) absent but should be present. The proportion
of BCTs delivered as intended will be assessed by dividing the number of fully/partially
present BCTs by the total number of intended BCTs. Established criteria will be
applied to classify extent of observed fidelity of delivery [6]: if < 50% of intended
content is delivered this will be classified as ‘low’ fidelity; 51-79% as ‘moderate’ fidelity,
and 80-100%’ as ‘high fidelity’.

Sessions will be grouped into types based on topics where applicable (for example,
the four sessions covering action planning would be grouped into one type). An
‘intended content’ checklist will be produced for each session, and the session
transcript will only be compared to the checklist for the corresponding session or
session type, rather than comparison against the full curriculum. Variation in fidelity
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will be examined according to site and session type. Delivery of any additional content
will also be examined by assessing the frequency of delivery of any non-specified
BCTs. This will serve to identify adaptations made whilst delivering DAFNEplus.

Treatment differentiation will be assessed by comparing the content analyses of
transcripts from the intervention (DAFNEplus) and control (standard DAFNE)
sessions. BCTs that are fully/partially delivered in transcripts from both arms will be
compared, and the proportion of BCTs delivered in both arms assessed, with a higher
proportion of common BCTs delivered representing less treatment differentiation.

3.3.3 Self-reported fidelity of delivery

Participants

All facilitators delivering either the DAFNEplus (intervention arm) or standard DAFNE
(control arm) curriculum/scripts in each of the 14 participating sites will provide data
for the fidelity of assessment delivery. It is assumed that each site will have at least
three facilitators delivering the DAFNE or DAFNEplus programmes (i.e. a minimum of
at least 42 participants). Informed consent will be obtained from all participants
(facilitators and patients) as part of the wider RCT.

Materials: Facilitator self-rated checklists

To obtain a global snapshot of fidelity across all DAFNE plus courses, including those
that are not transcribed and included in the observed fidelity assessment, self-reported
facilitator checklists will also be developed and administered to all sites (intervention
and control). The checklist will include provision of key information and BCTs that are
intended to be delivered (i.e. as specified in the pre-course session script, course
curriculum and follow-up support scripts), and how confident and competent the
facilitators felt delivering the session components. Facilitators will also be asked to
record reasons for any components not being fully delivered. Different checklists will
be developed for each session. Due to the dynamic nature of the intervention and
curriculum development it is not possible to provide definitive and finalised versions of
these checklists at this time: the checklists will be finalised following the coding of the
final version of DAFNEplus?.

Procedure

Facilitators will be asked to complete the checklist at the end of each session where
possible, or by the end of each day. They will forward completed checklists to Sheffield
University CTRU by the end of each day. Facilitators will rate the extent to which they
feel they delivered the intervention components listed in the checklists, from 0 (not at
all), 1 (partially) to 2 (fully delivered).

Analysis

The proportion of intended components rated as partially/fully delivered by the
facilitators will be calculated. The same criteria will be applied to classify extent of
fidelity as in the observed measurements: if < 50% of intended content is delivered

2 We are submitting specimen checklists with this revised version of the protocol, these checklists are subject to change as
detailed above. The curriculum will be subject to change up until the point of recruitment and even after this point there might be
minor changes which would require modification of the fidelity checklists. A requirement to submit these checklists after each
change would be a major burden on both the ethics committee and the research team and therefore we seek permission to revise
checklists without further approval and will not submit additional checklists unless requested to do so.
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this will be classified as ‘low’ fidelity; 51-79% as ‘moderate’ fidelity, and 80-100%’ as
‘high fidelity’. Variation in proportion of fidelity of delivery will be examined across:
session types, facilitators, and courses.

There are well documented discrepancies between what healthcare providers report
delivering and actually deliver [21]. Therefore, for the DAFNEpl/us courses where
session transcripts have also been coded (as described above), self-reported and
objectively verified practice will be directly compared in terms of the proportion of BCTs
facilitators report delivering, and that which was identified during the content analysis.
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