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Abstract

Background: Empirical studies and systematic reviews have demonstrated the role of biological, cognitive, behavioral, and
emotional factorsin fatigue, pain, and urgency in inflammatory bowel disease (IBD). Behavioral management that addresses the
cognitive, behavioral, and emotional factors offered alongside medical treatment is seldom available to people with IBD. Digital
interventions provide a potentially scalable and cost-effective way of providing behavioral support to patients.

Objective: This paper aimed to describe the process of devel oping a supported digital self-management intervention for fatigue,
pain, and urgency in IBD using theory and evidence-based approaches and stakehol der input.

Methods: The Medical Research Council framework for complex health interventions and a person-based approach were used
to guideintervention development, consulting with 87 patients with IBD and 60 nurses. These frameworks informed the selection
and use of atheoretical model that subsequently guided cognitive behaviorally based intervention content. They also guided the
design of tailored digital intervention pathways for individuals with IBD that matched the predominant symptoms.

Results. A transsymptomatic cognitive behavioral framework of symptom perpetuation was developed for the symptoms of
fatigue, pain, and urgency in IBD. A logic model was used to define the intervention techniques. Patient feedback and qualitative
interviews refined the website content and functionalities, including the use of visual aids, email reminders, and graphical tracking
of symptoms. Nurse focus groups informed the volume and delivery model of the therapist facilitator support. Ratings of
acceptability out of 10 following feasibility testing (31/87, 36%) demonstrated accessibility (scoring 9.43, SD 1.040), ease (scoring
8.07, SD 3.205), clarity, and the relevant tone of the intervention. The final intervention comprised 12 web-based sessions (8
core and 4 symptom-specific), with one 30-minute facilitator phone call following session 1 and subsequent on-site messaging.

Conclusions: Theuseof theory and integration of stakeholders’ viewsthroughout informed the devel opment of an evidence-based
digital intervention for fatigue, pain, and urgency in IBD. Thisis the first web-based self-management intervention designed to
address these multiple symptoms with the aim of improving the quality of life and reducing the symptom burden of IBD. The
intervention is being tested in alarge multicenter randomized controlled trial.

Trial Registration: ISRCTN Registry ISRCTN71618461; https.//www.isrctn.com/| SRCTN 71618461

(IMIR Form Res 2022;6(5):€33001) doi: 10.2196/33001
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Introduction

Background

Inflammatory bowel disease (IBD) refersto both Crohn disease
and ulcerative colitis, which are chronic relapsing—remitting
inflammatory disorders of the digestivetract. IBD hasagrowing
prevalence [1], with an estimated 5 million people worldwide
and between 2.5 and 3 million peoplein Europe alone diagnosed
with IBD [1,2]. Periods of severe disease flare-ups can involve
hospitalization and surgery [3,4]. During remission, it is
common for people with IBD to continue to experience
symptoms. The most commonly reported symptoms include
fatigue, urgency and/or incontinence, and pain [5]. Fatigue is
widely reported to have a disruptive impact on everyday
functioning and quality of life (QoL) in IBD [6,7]. Similarly,
urgency of defecation with or without frank fecal incontinence
[8] and pain[9] are consistently cited as particularly burdensome
symptoms. In aresearch priority setting exercise, both patients
and clinicians have highlighted a better understanding and
management of these symptoms[10].

Currently, the medical management of IBD aone does not
aways adequately treat these symptoms [11]. There is an
observabl e disconnect between symptoms and the degree of gut
inflammation in IBD, with evidence showing that even when
disease activity is low, people can experience ongoing fatigue,
pain, and urgency [12-14]. Research has demonstrated the
complex, multidimensional, and multifactorial pathogenesis of
these symptoms. Extensive evidence demonstratestheinteractive
role of specific cognitive, behavioral, and emotional factorsin
the experience of fatigue, pain, and urgency/incontinence in
IBD [7,15,16]. These factors also affect the QoL of patients
with IBD.

Cognitive Behavioral Therapy for Gastrointestinal
Conditions

There is substantial symptom overlap among irritable bowel
syndrome (IBS), another gastrointestinal condition, and IBD
[17]. Individualswith IBS experience bowel -rel ated abdominal
pain and, often, urgency and fatigue. Cognitive behavioral
therapy (CBT) isthe most extensively researched psychological
treatment approach, demonstrating efficacy in reducing symptom
severity and enhancing QoL in patientswith IBS[18-20]. CBT
targets|BS-related concerns and introduces other psychological
techniques such as relaxation and mindfulness to interrupt the
vicious cycles of symptoms and psychological processes that
perpetuate symptoms [18]. Preliminary research has
demonstrated the feasibility of improving fatigue and pain using
CBT in IBD [21,22]. This provides a rationale for the use of
CBT in targeting fatigue, pain, and urgency in patients with
IBD in remission. To date, most psychological interventions
for IBD have been designed to reduce affective outcomes (ie,
anxiety or depression) rather than targeting other symptoms
that are burdensome for patients [23,24].

Engaging patientsin their health-related decisions can result in
better disease and QoL -related outcomes [24,25]. Web-based
self-management resources provide a means for patients to be
more involved with their care, with greater scope for accessing
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information and engaging with their care pathways [26].
However, attrition is recognized as a significant issue in IBD
web-based i ntervention studies, with several contributing factors,
including alack of direct contact with ahealth care professional
[27]. A European consensus statement [28] indicated that IBD
nurses might be well placed to facilitate self-management and
psychological support for patients experiencing fatigue, pain,
and incontinence. As such, combining web-based programs
with IBD nurses acting asintervention facilitators may empower
patients while reducing attrition rates and increasing the
effectiveness and cost-effectiveness of an intervention [29].

Theory-Driven I ntervention Development

To develop a theory-driven and evidence-based intervention
with maximum opportunity for wider implementation, it is
necessary to draw upon intervention devel opment frameworks.
A recently published taxonomy of approaches to developing
interventions to improve health suggests that there are 2 key
ways of designing and creating an intervention, one of which
prioritizes working with the target population and the other
which focuses on theory [30]. The 2008 Medical Research
Council (MRC) guidance on the development of complex
interventionsisaframework guiding the use of theory to inform
intervention development [31]. This process is iterative,
including the identification of the evidence base, systematic
development of theory, modeling processes and outcomes, and
feasibility and pilot testing in the development stage. The
person-based approach is an intervention development
framework that prioritizes input and guidance from the target
population [32]. This uses in-depth qualitative approaches to
understand the behavioral aspects of user engagement with
interventions. It addresses user-centered design and feedback
as an integral aspect of intervention development. This enables
developers to summarize design features that are likely to be
important, appealing, and persuasive for intended usersto guide
principles for intervention development.

Currently, there is no guidance on how to integrate both
theory-based and target population—driven approaches.
Normalization processtheory (NPT) isan approach that focuses
on factors that are likely to facilitate and inhibit the
implementation of complex interventionsinto practice [33,34].
It recommends consulting with the target population and key
stakeholders to ensure the acceptability and ease of
implementation of the intervention. For example, a lack of
adequate consultation with health care professional's can result
in design flaws that reduce health care professionals' readiness
to support the intervention and its applicability and feasibility
within health care settings [35]. The involvement of end users
inthe devel opment of web-based interventionsin IBD outpatient
settings can reduce resistance and other barriers to adoption
[25,36]. Methods available for gathering input from the target
population within a person-based approach include (1) using
stakehol ders as research participants, where data (quantitative
and/or qualitative) are drawn from participants and inductively
analyzed by researchers, and (2) involving stakeholders as
research partners in patient and public involvement (PPI)
activity, where they actively direct and inform the research
processes [37].
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Aims of the Paper

Theaim of thispaper isto describe the use of the MRC complex
intervention  framework  alongside an  NPT-guided
person-centered approach to develop a theory and empirically
driven facilitator-supported, tailored, digital cognitive behavioral
intervention for fatigue, pain, and urgency/incontinencein IBD
caled IBD-BOOST.

Sweeney et d

Methods

Overview

The 2008 MRC guidance (the most recent, available guidance
a the time we began the project) [31] and the person-based
approach to intervention devel opment [32] were combined into
3 areas to inform the intervention development sequence, as
depicted in Figure 1. These areas of development were not
sequential but iterative, allowing for amendments and updates
throughout the intervention development process.

Figure 1. Intervention development stages as recommended by the Medical Research Council guidance (orange) and person-based approach (blue).
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Stakeholder Engagement

We consulted key stakeholders (patients and nurses) during the
qualitative interviews and PPI activities. Qualitative interviews
were conducted in 5 focus groups and in individual interviews
with peoplewith IBD to explore experiences of the 3 symptoms
and the thoughts of people with IBD on a web-based
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intervention for fatigue, pain, and urgency/incontinence. These
qualitative findings have been reported in full elsewhere[38,39].

PPl activity included consultations with 87 people with IBD
and 60 IBD nurses participating in PPI. Some members of the
PPl bank were approached multiple times for feedback and
testing purposes. A summary of the participantsin each type of
PPI activity across each devel opment phaseisdepicted in Table
1.
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Table 1. Summary of stakeholder involvement at each intervention development stage®

Intervention development stage

People with IBDP (n=87), n (%)  Nurses (n=60), n (%)

Peatient survey to gather initial insight on functionality and design of the intervention

Patient survey on intervention name options
Patient surveys (thrice) on the web-based intervention logo

Patient survey on illustrations and character names

Initial discovery interviews to gather key characteristics of the target users

Focus groups (twice) on the intervention logic model and session overview

I ntervention paper session content feedback questionnaires
Sessions 1-3
Sessions 4-6
Symptom-specific or summary session

Session 1 usability testing think-aloud interviews

8-week patient feasibility testing of the entire program

My Tasks page usability testing think-aloud interview

IBD nurse survey on training and resource needs to support the intervention —

IBD nurse focus groups to gather views on intervention support and training needs —

56 (64) _c
20 (23) —
20 (23) —
14 (16) —
5(6) —
4(4) —

5 (6) —
4(4) —

3(3) —

10 (11) —
31(36) —

4(4) —

45 (75)
60 (100)

850me stakehol ders took part in >1 activity.
bBD: inflammatory bowel disease.
CPatient and public involvement activity for people with IBD only.

Developing Content

I dentifying the Evidence Basefor Potentially Modifiable
Cognitive Behavioral Factors

The MRC framework [31] recommendsidentifying the relevant
evidence base for an intervention. Systematic reviews of
nonpharmacological interventions for fatigue, pain, and
urgency/incontinence in IBD were completed by members of
the team before developing the intervention. These informed
the nature of the problem (symptoms of fatigue, pain, and
urgency/incontinence), their causes, and the key modifiable
factors with the greatest scope for change. Papers identifying
cognitive, behavioral, and emotiona factorsrelated to symptoms
were collected to inform the development of a CBT-based
intervention. Gaps in the literature were also identified and
addressed in subsequent empirical studies designed to explore
and develop a conceptual understanding of the symptoms
individually.

I dentifying Theory and Components of the I ntervention

Theoretical models used in interventions for fatigue, pain, and
urgency/incontinence in related long-term conditions were
identified. An overarching cognitive behaviora model was
created transsymptomatically (for fatigue, pain, and urgency).
Thisentailed (1) theoretical development to incorporate distinct
and overlapping cognitive, behavioral, and emotional factors
associated with symptoms; (2) development of an intervention
logic model to identify treatment targets; and (3) consulting
treatment protocols previously shown to be effective for
symptom management in other long-term conditions.

https://formative.jmir.org/2022/5/€33001

Developing Guiding Principles

Interviews were conducted with PPl members (people with
IBD) to inform initial intervention planning and gather views
on the intervention content elements. A total of 5 interviews
were conducted with people with IBD to develop guiding
principlesfor theintervention. Thisinformed us of what needs
were being addressed and what contextua factors the
intervention should take into account (illness experience and
access to care).

Developing a Logic M odel and Session Feedback

An outline for the intervention was created by combining the
findings from theory and user consultation, as described in the
2 previous sections. The PPl groups then provided feedback on
the logic model for the intervention and session plans. Of the
87 patients, 5 (6%) people gave feedback on sessions 1 to 3,
and 4 (5%) gave feedback on sessions 4 to 6, whereas 3 (4%)
gave feedback on the symptom-specific and summary sessions.
Individuals were provided with a paper or electronic document
version of their assigned sessions and asked to read through the
content and exercises and provide feedback through afeedback
form before returning to the study team. Thefeedback was used
to inform adaptations of the intervention structure and content.

Developing Features

The person-based approach [32] was aso used to inform the
development and refinement of the features of the web-based
intervention to aid uptake and meet the needs of the patients.
Approximately 64% (56/87) of people with IBD and 75%
(45/60) of IBD nurses responded to an initial survey to inform
intervention functionality and design elements, such as the
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program name and logo, as well as the intervention format.
Items included “how much time per week would you be able
to spend on the programme?’ and “if you were to give a name
[label] to the tasks to complete between sessions, what would
it be?" Focus groups were conducted with nurses to better
understand contextual factors, such as barriers and facilitators
related to supporting patients in the intervention, to optimize
the implementation of the intervention as recommended by the
NPT.

Once the draft intervention sessions had been developed,
usability testing think-al oud interviewswere conducted to collect
feedback on usability, function, and perceptions of intervention
content. This is where verbalized thoughts from users were
provided whilethey interacted with aninterface and itsfeatures
[40Q]. A total of 10 think-aloud usability testing interviews were
conducted to understand the experience of using session 1 for
people with IBD.

M odeling Processes and Outcomes:. Testing the
Feasibility and Acceptability of the I ntervention

The MRC guidanceidentifies modeling processes and outcomes
asakey part of intervention devel opment. Thisinvolvestesting
the feasibility and acceptability of the intervention. Guidelines
on how to model processes and outcomesare limited [41]. This
step was aimed at assessing whether and how the intervention
functions to deliver the desired outcomes. Asthisintervention
was developed as part of a program grant, the substantive part
of the assessment of processes and outcomes came after the
intervention was developed and is being assessed in multiple
stages [22,42]. However, initial assessments of the feasibility
of theintervention wereincluded in the preliminary intervention
development process. This included people with IBD (31/87,
36%) who were given access to the entire intervention for a
period of 8 weeks and who provided feedback through
web-based surveysor telephone call s after 1week (30/31, 97%),
4 weeks (24/31, 77%), and 8 weeks (21/31, 68%; decrease
because of dropout at follow-up). People were asked to give
feedback after using the intervention alone so that their
experience would not be influenced by the presence of a
researcher [43].

Ethics Approval

The study was carried out in accordance with the 18th World
Assembly, Helsinki 1964, including later revisions and other
relevant ethical guidance, which provide recommendations for
physicians involved in human subjects research. IBD-BOOST
obtained ethical approval (19/LO/0750) from a recognized
National Research Ethics Service Committee and Health
Research Authority.

Results

Stakeholder Engagement

Stakeholder input was used iteratively at multiple stages during
intervention development. Therefore, it is detailed in the
subsequent sections.

https://formative.jmir.org/2022/5/€33001
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Developing Content

Review of Nonpharmacological I nterventions

A review of theliterature on nonpharmacological interventions
for fatigue, pain, and urgency in IBD demonstrated a lack of
theoretically grounded interventions with demonstrabl e efficacy
for improving these outcomes. A Cochrane review included
only 5 nonpharmacological interventions for IBD fatigue [44],
including electroacupuncture, CBT, solution-focused therapy,
and advice on physical activity. The studies were rated as low
quality. There was a similarly limited and heterogeneous pool
of studies with small sample sizesfor IBD pain [45]. For fecal
incontinence, no studies have directly tested a psychological
intervention in 1BD; however, the limited evidence available
suggeststhat once active disease and differential diagnoses have
been ruled out, individualized management for each patient
targeted at improving QoL is recommended [46].

Relevant Theory and Associated Empirical Evidence

A cognitive behaviora model of symptom perpetuation was
identified as aframework from which to understand and create
changes across fatigue, pain, and urgency. The cognitive
behavioral model postulatesthat the way individual s think about
and perceive their experiences (symptoms) affects how they
feel and consequently respond to them [47]. Interventions that
target unhelpful thoughts about symptoms and unhelpful
behavioral responses have the potential to improve distress
arising from symptoms and improve the symptoms themselves
[48]. Although physiological triggers may differ, similar
affective, cognitive, and behavioral responses to symptoms
appear to exacerbate and maintain symptoms across long-term
conditions[49]. A number of systematic reviews haveidentified
specific cognitive, behavioral, and emotional factors associated
with fatigue, pain, and urgency, along with other psychological
factors[7,15,16,50,51]. Anxiety and depression were found to
be associated with each symptom independent of disease
activity.

Common cognitive factors associated with fatigue, pain, and
urgency include negative perceptions of symptoms and
catastrophizing [52-54]. Behavioral factors shared acrossthe 3
symptomsincluded avoidance of activity, generally because of
anxiety about outcomes specific to the symptoms [53,55-57].
Boom-bust patterns of behavior, which are common in other
long-term conditions, including IBS[58,59], werea so identified
in studies exploring IBD pain and fatigue [52,53,55,56,60]. In
IBD, pain, acceptance, pain self-efficacy, and mental well-being
are associated with lower pain severity and pain-related
disability [53,56]. A range of safety-seeking and avoidance
behaviors designed to avert the possibility of incontinence was
identified as often having a significant cognitive and affective
burden [8,16,61,62].

Developing a Logic M odel and Session Feedback

Overview

The overlapping and distinct psychological factors associated
with symptoms of fatigue, pain, and urgency in IBD were
summarized and informed adraft of an intervention logic model
(Figure 2) and a protocol of intervention sessions. Intervention
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techniques used in cognitive behavioral interventions were
mapped onto the identified psychosocial factors (Figure 3). For
exampl e, graded activity and goal -setting techniques were used
to target avoidant and al-or-nothing behaviors. Stress
management techniques and identifying or challenging thoughts
through diary monitoring were applied to reduce distress and
unhelpful thoughts (catastrophizing and fear avoidance),
respectively. A cognitive behavioral model of symptom
perpetuation has been applied in interventions for chronic
symptom management in other long-term conditions [63-65].
Consequently, protocols and manuals used for these prior
interventions were consulted (with the authors' permission) to
provide preliminary guidance on the session structure and
format.

Sweeney et d

Although cognitive behavioral techniqueswere applied to target
psychosocial factors relevant across symptoms, it was critical
to understand the key distinctions and influential factors for
specific symptoms. For example, the likelihood of incontinence
is higher than that in other gastrointestinal conditions such as
IBS because of factors such as internal and external sphincter
defects, surgery (eg, anal fistula), and loose stool [8,16,66,67].
Therefore, targeting safety behaviors and avoidancein IBD, as
is commonly done in CBT for IBS [19], required a tailored
approach appropriate for the degree of incontinence experienced
in IBD. Furthermore, behavioral strategies to improve
incontinence may include exercises such as pelvic floor and
sphincter exercises designed to improve muscle function and
increase bowel control [68]. Thisfurther supportstherationale
for symptom-specific content and general content applicable
across symptoms.

Figure 2. Example of overlap and symptom-specific modifiable factors in inflammatory bowel disease identified from the evidence base (systematic

reviews and empirical evidence).
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Figure 3. BOOST web-based self-management program logic model. BIPQ: Brief 1l1Iness Perception Questionnaire; CBRQ: Cognitive and Behavioral
Responses Questionnaire; EQ5D: European Quality of Life Scale5 Dimension Scale; IBD-F: Inflammatory Bowel Disease-Fatigue; IBDQ: Inflammatory
Bowel Disease Questionnaire; NHS: National Health Service; PHQ-9: Patient Health Questionnaire-9; QoL : quality of life; SEMCD6: Self-Efficacy

for Managing Chronic Disease 6-item Scale; VAS: Visua Analog Scale; VIS: Vaizey Incontinence Score; VSI: Visceral Sensitivity Index.
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Patient-I dentified | ntervention Development Needs

From the 5 interviews conducted to devel op guiding principles,
newly diagnosed people reported inconsistent access to clear
and reliable sources of information on IBD and barriers to
finding guidance that matched their unique experience of
symptoms. Peoplewith alonger time since diagnosis expressed
the need to better track their symptoms over time to identify
patterns and better understand the impact of psychological
factors on symptoms. All interviewees voiced the need to
confront their experience with others' experience of I1BD and
find waysinwhich to feel more socially supported and validated
inrelation to their symptoms. Dibley et al [39] further explored
intervention needs for people with IBD in qualitative research
focus groups, and the findings are described elsewhere
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Logic Model and Feedback on Content in Paper Format

PPI participants (4/87, 4%) found the model (Figure 2) clear
and comprehensive and could relate to the behaviors, thoughts,
and emotions represented. They thought that all topics covered
were valuable; however, unsurprisingly, people differed inwhich
topicsthey perceived asmoreor lesssalient. Diet wasidentified
as a missing topic and was therefore added to session 2.
Parti ci pants expressed contrasting opinions on whether to make
all sessions compulsory or allow the choice of which sessions
to do. It was decided to make the core sessions compulsory to
ensure an equal level of knowledge of the key topics for
everyone in the program, with a choice of symptom-specific
sessions.
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Individuals reported the sessions as very helpful. They found
the information accessible and concise but also comprehensive
and informative. I nteractive activities, patient stories, and quotes
wereidentified asthe most useful. The language was described
as friendly, positive, and encouraging. However, participants
suggested the need to reduce medical terms and simplify the
language used in specific sections, such as those about the
central nervous system and pain transmission.

Developing Features

Surveys on Design and Functionality

Theresultsfrom the survey (n=101) indicated several desirable
functionalities (summarized in Textbox 1), such asapreference

Sweeney et d

for completing the program on a mobile phone compared with
a computer or tablet. People reported wanting the ability to
complete the intervention in bite-sized chunks of time rather
thaninlong sessions. Similarly, most suggested that they would
be able to spend <60 minutes per week on the program. Key
findings were the preferences of people with IBD to receive
facilitator support via email or web-based messages over
telephone and to conduct support sessionsin the evening rather
than in the daytime. By contrast, IBD nurses preferred to
conduct support sessions during the day. These discrepancies
further supported the use of focus groups with nurses to
understand barriers and facilitatorsin supporting patientsin the
intervention (Textbox 1).

Textbox 1. Desirable content and functionalities incorporated and not incorporated in intervention and reasons why if not included.

Content and functionality incor porated into intervention
« Interactive diagrams and aids

« Reminderstolog in and complete tasks

«  Bookmark pages

o Videos

o  Linksto external resources

«  Notepad

o  Persona calendar

o  Graphical symptom tracker

Content and functionality desired but not incorpor ated

«  Content around diet in irritable bowel syndrome (a small section on diet included in the activity or exercise session but did not lead to separate
sessions, given the complexity of diet in irritable bowel syndrome and inconclusive evidence)

«  Mobile app (however, there is an ability to access BOOST website via mobile or tablet through a browser). Reason: The program was mobile
phone optimized (ie, easy to few and for use on a mobile phone), but the cost of a mobile app was out of budget

«  Discussion forum with other users. Reason: Time required to moderate discussion and confidentiality

BOOST was the most popular name for the program as people
found it positive, optimistic, and supportive. The preferencefor
the logo with an arrow pointing forward was because of its
association with gradually becoming better and the lack of
medical reference, which peoplefound anxiety provoking. From
the illustrations presented for the characters in the program,
participants selected the most gender- and age-neutral ones.
When given a choice of names, participants chose Sam and
Alex. To ensure inclusivity and diversity, the name Ali was also
chosen. An explanatory note about being inclusive and avoiding
bias toward a particular gender was included at the beginning
of the program.

Usahility Testing Think-Aloud I nterviews

People with IBD (10/87, 11%) liked the ability to take a break
during the sessions, the short paragraphs of text on each page,
and the video summary of the session content. By contrast,
people struggled to see links on the pages, found it difficult to
go back to the home page, and wanted the quotes to stand out
more from the rest of the text. People also reported that some
sessions were too text heavy. As aresult, the color of the links
was changed, a home button was added, and quotes were
formatted with a yellow background. Optional text sections
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were added to allow people to minimize or expand the amount
of text to read.

Nurse Focus Groups

A total of 5 focus groups with 75% (45/60) of the nurses were
conducted to understand the contextual factors that may
influence the long-term implementation of theintervention. The
use of facilitator was chosen over therapist as nurseswere seen
astaking asupportiverather than central roleintheindividual’s
participation in the program. The focus groups revealed the
limited time and resources avail able to nurses for multiple phone
callsand concernsregarding lack of training. Conseguently, the
intensity of facilitator support was modified from four to one
30-minute phone call, and a comprehensive facilitator training
plan was developed. The results of these focus groups were
analyzed using thematic analysis and are presented elsewhere
[69].

Finalized I ntervention

Following the stages of developing content and features, a
complete intervention was finalized to be tested for feasibility
and acceptability.
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Program Content

The BOOST content comprises education and behavioral,
cognitive, and emationa techniques. Theindividual issupported
in developing a multifactorial understanding of the symptoms
of pain, fatigue, and urgency that considers the triggers and
maintenance factors. Participants would complete interactive
assessments to create their own model of symptoms (vicious
cycle) to identify possible behavioral, cognitive, and emotional
factors that perpetuate their most distressing symptoms. The
participants’ vicious cycle was used asarationaleto implement
behavioral, cognitive, and lifestyle changestargeted at reducing
the impact of precipitating and maintaining factors. These
include identifying unhelpful patterns and making changes to
activity and exercise patterns, seep hygiene, thinking strategies,
management of stress and emotions, and approaches to
relationships and communication with others. BOOST aimsto
equip participants with a variety of appropriate cognitive,
behavioral, and problem-solving skills so that they can continue
to make further progress after the program is completed.

Content and Structure

The program comprises of 12 web-based sessions (8 core
ons and 4 symptom-specific sessions). An overview of the
content covered in each session and the associated tasks is
presented in Multimedia Appendix 1. Participants are advised
towork through sessions, 1 at atime, at regular weekly intervals.
The sessions are designed for participants to work through at
their own pace, generally taking between 30 and 60 minutes to
complete.

The order of the core sessions was drawn from the principles
used in 2 of our previous successful digital CBT interventions
for symptom management [19,65]. Thefirst session focuseson
education about contributing factorsto IBD symptomsalongside
self-assessment to provide patients with a coherent
understanding of how cognitive behavioral approaches can help
reduce symptom severity and impact. The next 2 sessionsfocus
on behavioral strategies in the context of balancing activity
patterns (eg, avoidance or al-or-nothing behavior) and sleep
focus. These tasks are more concrete and easier for most patients
to engage in at the start. Sessions 3 and 4 use cognitive
techniques to identify challenging, unhelpful thoughts about
symptoms and personal expectations. Cognitive techniques can
be more challenging as they require meta-cognitive abilities.
Our previous work indicated that it is helpful to include these
once people are well-engaged in the program. The final core
sessions on managing stress and social support incorporated
both behavioral and cognitive methods drawing from the
methods or techniques addressed in the previous 5 sessions. All
sessions were tailored to IBD, including patient vignettes and
IBD-specific examples. Symptom-specific sessions revisited
the vicious cycle in relation to the symptoms and provided
specific psychoeducation and techniques (eg, physiological
factors related to fatigue, acute vs chronic pain, and bowel
retraining exercises for urgency).

Features

The sessions are designed to be interactive, with personalized
pathways tailored to a participant’s needs. Several features are
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included to facilitate participants completion of theintervention.
These include a calendar where participants can input goals
they are working toward, a virtual notepad where participants
can write reflections on their progress, a goals section where
they can review their weekly goals, a graphical representation
of the impact of their symptoms on their daily activities over
time, and personalized automated emails or SM Stext messages
reminding participants to log into the program. A paper copy
of theintervention isalso available, should participants request
aPDF version.

Facilitator Support

The participants have access to afacilitator who supports them
in their progress. Facilitators can manage their caseloads and
see relevant patient information through the BOOST facilitator
platform. All participants conduct a 30-minute phone call with
their facilitator after completing the first session. In thisinitial
cal, the facilitator reviews the participant’s vicious cycle of
symptomswith the participant to help them reflect on and clarify
the factors they have identified as potentialy contributing to
their symptoms and guide the participant to set goals for the
program. Facilitatorsfollow achecklist to structure phone calls
with participants (Multimedia Appendix 2) and send weekly
SM Stext messages to provide support and encouragement. For
example, facilitators may help participants identify goals or
prompt reflection following a session. The participants are
reminded at the end of each session to seek extra support in
progressing through the program by sending a web-based
message to the facilitator.

Facilitator Training

Fecilitators are required to complete training for BOOST, which
entails attending training sessions from the research team,
devel oping basic cognitive behavioral skillsthrough role-plays,
and practicing the telephone session with a practice patient (a
volunteer with IBD; Multimedia Appendix 3). Facilitators are
provided with afacilitator training manual and receiveindividual
and group supervision to discuss patient cases and reflections
with aBOOST supervisor (health psychologist).

M odeling Processes and Outcomes:. Feasibility and
Acceptability Testing

Once the initial version of the web-based intervention was
developed, 31 people with IBD (aged 18-65 years, female,
16/31, 52%, and with Crohn disease, 17/31, 55%) were given
accessto thefull program for aperiod of 8 weeks and provided
feedback on the program through web-based surveys or
telephone calls after 1 (30/31, 97%), 4 (24/31, 77%), and 8
(21/31, 68%) weeks. First impressions from feasibility testing
were positive, with participants commenting on the clean, bright,
professional, and easy-to-use design and functionality of the
website. Overall, sessionswere rated asunderstandabl e, relevant,
and having an appropriate tone and length and were recognized
as helpful. Feedback was provided by participants following
each session on how helpful, relevant, easy to navigate, and
motivating they rated sessions (Multimedia Appendix 4). Setting
and reviewing goalsrelated to the content covered in the session
were rated as easy to complete and useful. Participants often
tracked the impact of their symptoms using the program’s
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symptom graph, which was rated asauseful tool for monitoring
their symptoms over time. Although the tasks were rated as
useful, the functionality and layout of the task page were
identified as the areas that needed the most change. Therefore,
additional usability testing was conducted with 13% (4/31) of
the participants to obtain more detailed feedback on how to
improve the page.

In addition, it was clear that certain features of the program
were not used. Therefore, the visibility and accessibility of the
vicious cycle, bookmarks, and notification settings were
improved. There was no facilitator support during this testing
phase; however, two-thirds felt that being able to contact a
facilitator while working through the onswould have been
useful, and they would have been likely to contact them for
reassurance, validation, and queries relating to the content.
Overall, throughout the program, users were motivated to
continue and were highly likely to recommend to afriend with
IBD.

Discussion

Summary of Process

This paper describes the systematic application of theory,
evidence, and stakeholder involvement in the development of
BOOST, thefirst digital cognitive behavioral intervention, with
the primary aim of lessening the impact of fatigue, pain, and
urgency to improve the QoL of people with IBD. A review of
the evidence suggests that the cognitive behaviora model of
symptom perpetuation provides a valid framework for the
intervention. A mapping of findings across empirical studies
looking at cognitive behavioral correlates of pain, fatigue, or
urgency in IBD identified core transsymptom factors to be
targeted in the intervention, including creating consistent daily
routines or activity patterns, regulating sleep, and identifying
and challenging unhelpful thoughts about symptoms.
Symptom-specific factors such astherole of practical exercises
for managing urgency [16], acceptance of chronic pain [56],
and fatigue-specific beliefs [60], were aso identified. Content
and therapeutic techniques were mapped to create an
intervention logic model. A 12-session (8 transsymptom- and
4 symptom-specific) tailored, interactive web program wasthen
built with patient and nurse facilitator dashboards. Stakeholder
input from 87 peoplewith IBD and 60 nursesinformed the build
throughout, including the content and features of the website.
A feasibility study with 31 people with IBD confirmed that the
acceptability of the program was high and suggested further
modifications of some features and language, which were made.

Theintervention’'stheory-based |ogic model providesarigorous
and transparent summary of the intervention processes and
mechanisms, where identified modifiable psychosocial factors
were mapped onto cognitive behavioral techniquesto influence
intervention outcomes. Logic models provided a sophisticated
way of communicating program theory to both stakeholders
and the research team, facilitated process and outcome
evaluation in arandomized controlled trial (RCT) [70,71], and
are recommended in the 2019 MRC guidelines. Although this
guidance was published after the intervention devel opment
started, the actions recommended by O’ Cathain et a [71] were
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each addressed because of the complementary nature of the
intervention approaches used (Multimedia Appendix 5).

The development of the intervention with stakeholders allowed
the design team to ensure that an acceptable, personalized, and
interactive intervention was developed. These features are
recognized as essential components of self-guided web-based
interventionsto improve user experience and clinical outcomes
in the context of chronic physical heath conditions [72].
Feedback on sessions and tasks was positive, with individuals
describing the content as relevant, understandable, and helpful.
Suggestions for improvement led to key modifications to the
intervention, such as the use of a graphica symptom tracker
and a persona calendar to log goals. Feasibility testing of the
intervention provided an opportunity to understand how relevant
and user-friendly the content and intervention features were,
respectively, and identify any limitations apparent to users. This
subsequently led to further changes to improve the visibility
and accessibility of website functions, reinforcing the iterative
nature of development and evaluation.

Understanding users’ needs (referring to both recipients and
deliverers of the intervention), as recommended by the
person-based approach and NPT, provided an opportunity to
learn about the crucial contextual factors influencing
intervention delivery. Focus groups revealed the limited time
available to nurses to support the intervention, their preference
for predominantly SM Stext messaging or email communication,
and the need for comprehensive training and supervision. They
subsequently informed the intensity and modality of the
facilitator support and training program. Understanding the
day-to-day practices of IBD nurses was fundamental to
optimizing sustainability and the likelihood of the intervention
being adopted [73]. The provision of adequate training to
support health care professionals in integrating web-based
interventions into day-to-day practice has been emphasized
elsewhere [74].

Conclusions

The development of complex health interventions evaluated in
RCTshas often lacked transparent reporting of the development
process. This paper describes the development of a digital,
tailored, facilitator-supported self-management intervention
based on acognitive behavioral model of symptom perpetuation
for patients with IBD and symptoms of fatigue, pain, and
urgency/incontinence. It presentstheintegration of intervention
development frameworks and how these were used to inform
the use of theory, empirical evidence, and stakeholder input to
develop a transsymptomatic intervention, with the aim of
improving QoL and reducing symptom burden.

The lack of RCTs describing how their interventions were
developed has been highlighted previously [75]. This paper
providesarobust and transparent description of the devel opment
of aweb-based intervention for symptoms of fatigue, pain, and
urgency in IBD, with the aim of improving QoL and reducing
symptom burden. This demonstrates the compatibility of
combining the MRC framework and person-based approach,
where evidence was identified, the theory was developed,
mechanisms and processes were outlined, and user-centered
feedback informed the intervention content and functionality.
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This comprehensive and iterative approach to intervention implementation[76]. BOOST isnow being tested in a National
development isargued to facilitate the effectivenessand efficacy  Institute for Health Research—funded large-scale RCT [42].
of a complex hedlth intervention and its long-term
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