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ABSTRACT
Introduction  Digital health tools can be beneficial in 
the care of patients with chronic conditions and have the 
potential for widespread impact as readily scalable and 
cost-effective health interventions. However, benefits are 
often contingent on users sustaining their engagement 
with these tools over time. Sustained engagement 
with digital health tools can be challenging, and high 
rates of attrition from digital interventions are common. 
Inflammatory Bowel Disease (IBD) and irritable bowel 
syndrome (IBS) are prominent gastrointestinal conditions 
resulting in significant burdens for individuals and society. 
Emerging evidence suggests digital health tools can be 
beneficial for IBD and IBS management; however, it is 
not clear what barriers and enablers are experienced by 
people living with these conditions to sustaining their 
engagement with these tools, when necessary. Such 
knowledge could inform the tailoring of new and existing 
digital health tools to the needs of people living with IBD 
and/or IBS. This study will seek to identify the barriers and 
enablers of sustained engagement with digital health tools 
among adults living with IBD and/or IBS.
Methods and analysis  We will conduct semistructured 
interviews with a purposive sample of approximately 30 
adults (>18 years) who (a) reside in Canada, (b) self-report 
that they have been diagnosed with IBD and/or IBS, (c) 
have ever used a digital health tool (ie, any application/
platform) to manage their condition and (d) are capable 
of providing informed consent. Interviews will be audio 
and video recorded and transcribed verbatim. Data will be 
coded deductively and barriers and enablers to sustained 
engagement will be categorised in accordance with the 
Theoretical Domains Framework. Data analysis will be 
verified by a patient research partner.
Ethics and dissemination  The study has been approved 
by the Ottawa Health Science Network Research Ethics 
Board. The findings will inform the codevelopment of 
strategies to overcome modifiable barriers and leverage 
identified enablers of sustained engagement with digital 

health tools for IBD and IBS care. These strategies can 
inform the design of new, or modifications to existing, 
digital health tools for IBD and IBS care where sustained 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ People with lived experience of Inflammatory Bowel 
Disease (IBD) and/or irritable bowel syndrome (IBS) 
have been engaged as patient research partners 
and will provide feedback on all aspects of the 
study, from conceptualisation to interpretation and 
dissemination.

	⇒ Qualitative research methods (ie, semistructured in-
terviews) will be used to elicit a detailed account of 
the perspectives of Canadian adults living with IBD 
and/or IBS on what impacts their sustained engage-
ment with digital health tools.

	⇒ The study draws on an established theoretical 
framework from implementation science, specifical-
ly the Theoretical Domains Framework, to conceptu-
alise barriers and enablers of sustained engagement 
with digital health tools.

	⇒ The study is supported through the Inflammation, 
Microbiome and Alimentation: Gastro-Intestinal and 
Neuropsychiatric Effects (IMAGINE) network as part 
of the Strategy for Patient Oriented Research, an ini-
tiative of the Canadian Institutes of Health Research. 
Network members will promote study recruitment 
and be instrumental in the dissemination of study 
findings, and subsequent codesign of strategies to 
support sustained engagement with new and exist-
ing digital health tools for IBD and/or IBS care.

	⇒ A pragmatic decision to include participants who 
self-report that they have received a diagnosis of 
IBD and/or IBS, without requiring evidence of the 
diagnosis from a treating physician is a potential 
limitation of the study, and the findings should be 
interpreted accordingly.
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engagement is desirable. Strategies will be compiled into a guidebook and 
disseminated via the Inflammation, Microbiome and Alimentation: Gastro-
Intestinal and Neuropsychiatric Effects (IMAGINE) Strategy for Patient 
Oriented Research chronic disease network in Canada.

INTRODUCTION
Digital health tools have been associated with improved 
outcomes in people living with a variety of chronic condi-
tions1–3, including Inflammatory Bowel Disease (IBD) 
and irritable bowel syndrome (IBS).4 These tools can 
facilitate timely access to healthcare information, diag-
noses and treatments and include ‘stand-alone software 
applications as well as integrated hardware and software 
systems which can utilise platforms, such as computers, 
smartphones, tablets and wearables’.5 Furthermore, as 
emerging technologies, including artificial intelligence, 
are increasingly applied in digital health,6 we may antici-
pate ongoing growth in the digital health tools available 
to people living with chronic conditions. Digital health 
tools hold considerable potential for widespread impact 
as cost-effective and readily scalable health interven-
tions.7 For individuals to obtain the full benefit of these 
resources, it is necessary for them to engage effectively 
with these tools. Depending on the nature of the tool 
and desired outcomes, sustained engagement over time 
is sometimes required.8 However, sustained engagement 
can be challenging, as high rates of attrition from digital 
health interventions are common, particularly when 
delivered in real-world settings.9 It is not clear what factors 
might impede or support people living with IBD and/or 
IBS to continue to engage with digital health tools when 
sustained engagement is indicated. The perspectives of 
individuals living with these conditions can help us to 
identify barriers and enablers to sustained engagement. 
This information could be used to inform the develop-
ment and tailoring of strategies to combat high rates of 
attrition, support sustained engagement when indicated 
and optimise the benefits of these tools.

IBD and IBS are prominent gastrointestinal conditions 
and result in considerable burden on individuals and 
society.10 11 IBD is a collective term for chronic inflam-
matory disorders of the gastrointestinal tract, the most 
common subtypes being Crohn’s disease and ulcerative 
colitis.12 Symptoms include but are not limited to abdom-
inal pain, diarrhoea, bloody stools, rectal bleeding and 
diminished absorption of nutrients, which can result in 
malnutrition.13 IBS is a common form of functional gastro-
intestinal disorder, now referred to as ‘gut–brain interac-
tion’ disorders.14 Subtypes include IBS with predominant 
constipation, IBS with predominant diarrhoea, IBS with 
mixed bowel habits and IBS unclassified.15 Symptoms 
vary widely between individuals, and in addition to disor-
dered bowel movements, may include bloating, pain and 
psychological stress.15 Almost 40% of patients living with 
IBD also experience symptoms of IBS.16 Both conditions 
are associated with significantly diminished quality of 
life.17 18 The economic burden of these gastrointestinal 

conditions is also considerable.18–20 Digital health tools 
have been associated with improved quality of life, illness-
related knowledge, and medication adherence, and lower 
levels of psychological distress and decreased healthcare 
utilisation in people living with IBD and/or IBS.4

Sustained engagement is often necessary when 
using digital health tools for IBD and/or IBS care. For 
instance, digital health tools hold utility in ‘treat-to-
target’ approaches recommended for IBD care, including 
approaches aiming to improve quality of life and reduce 
flares, hospitalisations and surgeries and can be applied 
for remote monitoring of data, conducting repeated 
assessments and the delivery of interventions.21 Moni-
toring, assessment and intervention delivery may take 
place over multiple weeks, months or years. Similarly, tele-
nutrition interventions for the management of IBD may 
involve long-term monitoring.22 Digital symptom trackers 
are commonly used for the management of IBS,23 and 
symptom tracking typically necessitating sustained engage-
ment over time. Strategies are needed to support people 
living with IBD and/or IBS to sustain their engagement 
with digital health tools where sustained engagement is 
needed to facilitate therapeutic benefit. The develop-
ment of such strategies necessitates an understanding of 
what factors impede or support people living with these 
conditions to effectively engage with digital health tools 
over time. Such factors may be different from those which 
influence the initial adoption of digital health tools.

Aim
The aim of this study is to identify barriers and enablers 
of sustained engagement with digital health tools from 
the perspectives of people living with IBD and/or IBS. 
Digital health tools encompass any mobile application or 
web-based technology used to manage IBD and/or IBS, 
including tools supporting the adoption and mainte-
nance of healthy lifestyle behaviours such as diet or phys-
ical activity. Tools may include those that are commercially 
available and those that have been specifically designed 
and tested for intervention studies. The findings will 
inform the selection and tailoring of evidence-informed 
strategies that can be used to address modifiable barriers 
and leverage identified enablers of sustained engagement 
with digital tools for IBD and IBS care. Strategies will be 
compiled into a guide that can support the design of new, 
or modifications to existing, digital health tools for IBD 
and IBS care where sustained engagement over time is 
required.

METHODS AND ANALYSIS
Study design
Qualitative methods are useful for identifying barriers 
and enablers of health behaviour change.24 We will apply 
qualitative methods, in the form of one-on-one semi-
structured interviews with individuals living with IBD 
and/or IBS, to build an understanding of their perspec-
tives on what impedes and/or supports them to sustain 
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engagement with digital health tools. Two individuals with 
lived experience of IBD and/or IBS have been engaged 
as patient research partners. The patient research part-
ners will be actively involved in all stages of the research, 
from planning to dissemination.

Setting and context
This study will be led by researchers at the Ottawa Hospital 
Research Institute’s Centre for Implementation Research 
and will involve community-dwelling individuals living in 
Canada.

Sample and recruitment
We will use purposive sampling to recruit approximately 
30 adults (≥18 years) living in Canada who self-report that 
they have been diagnosed with IBD and/or IBS and have 
previously used any kind of digital health tool for care of 
their condition. These tools may range from those specif-
ically tailored for IBD or IBS to other tools tailored to 
generic chronic conditions or those aiming to support 
engagement in healthy lifestyle behaviours, such as phys-
ical activity. This will include tools available commercially 
and those developed for research purposes. In collabo-
ration with partner organisations, patient partners and 
people with lived experience, we will conduct a national-
level recruitment programme, aiming to recruit diverse 
members of these communities, with representation 
across genders, age, cultural backgrounds, geographic 
locations (across provinces; rural/urban), and time since 
diagnosis, age at diagnosis, condition type and level of 
engagement with digital health tools in the past. To be 
eligible to participate, individuals must be (a) able to 
understand, speak, and read English or French; (b) have 
access to a computer, phone or tablet with the internet; 
(c) be willing to take part in an interview and share their 
personal experiences of using any type of digital health 
tools (ie, any application or platform) and (d) be able to 
provide informed consent.

The study will be promoted to people living with IBD 
and/or IBS through the Inflammation, Microbiome and 
Alimentation: Gastro-Intestinal and Neuropsychiatric 
Effects (IMAGINE) chronic disease network, including 
the network’s patient research partner team. The 
IMAGINE network is funded through the Canadian Insti-
tutes of Health Research Strategy for Patient Oriented 
Research initiative. Members include representatives of 
partner organisations (ie, Crohn’s and Colitis Canada, 
Canadian Association of Gastroenterology, Canadian 
Digestive Health Foundation, GI Society), healthcare 
practitioners, people with lived experience of IBD and/or 
IBS, patient partner researchers, and academic and clin-
ical researchers.25 The study will be promoted in English 
and French and may include posts on social media plat-
forms and websites (including the IMAGINE website), 
advertisements in newsletters and flyers in clinical settings 
where people living with IBD and/or IBS seek treatment. 
Partner organisations may also forward details of the 
study to individuals listed on their databases. Individuals 

interested in taking part will be invited to express interest 
by emailing or phoning the study team. Participants will 
receive a CAD$20 electronic gift card for a retailer of 
their choice (eg, Walmart; Home Depot; Tim Hortons) 
to compensate them for participating in the interview.

Theoretical framework
Theoretical frameworks can be used to systematically 
identify barriers and enablers of behaviours, which can 
then inform the development of theoretically and empir-
ically informed solutions.24 The Theoretical Domains 
Framework (TDF) is one such framework and is suit-
able for building an understanding of the factors that 
influence patient behaviour.24 26 27 The TDF includes 84 
theoretical constructs from 33 theories of behaviour and 
behaviour change, clustered into 14 domains: knowl-
edge; skills; social/professional role and identity; beliefs 
about capabilities; optimism; beliefs about consequences; 
reinforcement; intentions; goals; memory, attention, and 
decision processes; environmental context and resources; 
social influences; emotion; and behavioural regulation. 
These domains represent mechanisms of action, theo-
rised to be determinants of behaviour change and will be 
applied in this study to classify barriers and enablers of 
sustained engagement with digital health tools, from the 
perspectives of individuals living with IBD and/or IBS.

Interviews
Eligible, consenting participants will take part in a single 
interview of approximately 60 min duration, conducted 
virtually via MS Teams (Microsoft). Interviews will be 
conducted by a member of the research team who is 
trained in qualitative research methods and has no prior 
relationship with study participants (CD and AP).

Semistructured interview guides have been developed 
in French and English, to elicit participants’ perspec-
tives on their previous use of digital health tools for IBD 
or IBS care, and any barriers or enablers they may have 
encountered to sustaining their engagement with those 
tools over time (see online supplemental file 1). Devel-
opment of the guides was informed by the TDF.27 28 The 
guides are semistructured and intended to be flexible, to 
allow the interviewer to adapt based on the perspectives 
and experiences of individual participants. In addition 
to collecting information about participants’ views on 
sustained engagement with digital health tools, we will 
also collect information about participants’ demographic 
(ie, age, gender, ethnicity, province or territory of resi-
dence, rurality, education and marital status) and health-
related characteristics (ie, diagnosis type, time since 
diagnosis, perceived overall health and perceptions of 
how condition is being managed) during the interviews. 
The English and French versions of the interview guide 
were pilot tested with the patient research partners, who 
provided feedback to ensure the line of questioning was 
clear and suitable to the needs of the participants and the 
study. The interview guides were adapted based on the 
feedback provided by the patient research partners and 
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the experience of the researchers facilitating the pilot 
interviews.

Interviews will be audio and video recorded and tran-
scribed verbatim, using the record and transcribe func-
tions in MS Teams (Microsoft) or an external transcription 
service. A member of the research team will compare the 
transcription against the recording to verify the accuracy 
of the transcription. Recordings will be deleted after 
transcripts have been verified for accuracy. Transcripts 
of interviews conducted in French will be translated into 
English prior to analysis.

Sample size determination
In line with guidance on sample size for interview studies, 
the sample size has been pragmatically estimated based 
on the nature of the research question, study design, the 
directed nature of the theoretically informed analysis and 
the available resources.29 The exact number of participants 
will be decided by the research team during data collec-
tion and concurrent analysis, based on the quality of the 
data collected (ie, breadth, depth and richness) to ensure 
the research question can be adequately addressed.30 To 
achieve the approximate sample size of around 30 indi-
viduals, we expect to screen up to 50 people. Low rates of 
attrition are anticipated because the eligibility criteria will 
be advertised in the recruitment materials and because of 
the single time point interview design, with interviews to 
be conducted shortly after obtaining informed consent.

Data analysis
Interviewing and analysis will be undertaken concurrently 
to allow the researchers to monitor the progress of data 
collection, permit follow-up of issues that may emerge 
from the data and facilitate determination of adequate 
sampling.

Data will be analysed qualitatively via directed content 
analysis31 using Dedoose software for qualitative analysis 
(V.9.2.007, Sociocultural Research Consultants). Data will 
be coded using predetermined codes, consistent with the 
definitions of each domain of the TDF.26 27 To allow for the 
identification of novel factors of influence, any data that 
cannot be coded in accordance with the TDF domains will 
be identified and assessed to determine if they represent 
a new domain of constructs, not currently characterised 
by the TDF. We will contrast perspectives of participants 
who report being diagnosed with IBS, IBD (and condi-
tion subtypes), and both IBD and IBS, to understand the 
impact of these health conditions on the sustained use 
of digital health tools. To verify the emerging analyses, 
a second analyst will review a preliminary set of codes to 
assess how well the data are represented. Where differ-
ences in interpretation arise, the two analysts will discuss 
to ensure all interpretations are considered until arriving 
at one that best accounts for participant views and expe-
riences. Additionally, emerging analyses will be reviewed 
by a patient research partner to ensure interpretations 
reflect the sentiment expressed by participants from the 
perspective of someone with lived expertise.

The demographic and health-related characteristics 
of participants will be described using frequencies and 
percentages (categorical variables) or means and SDs 
(continuous variables). Codes identified through the 
qualitative analysis will be re-examined, to determine any 
differences or similarities in perspectives on sustained 
engagement with digital health tools based on these 
characteristics.

Once factors that impact behaviour have been iden-
tified in accordance with the domain of the TDF 
and reviewed by a patient research partner, modifi-
able barriers and enablers will be mapped to relevant 
behaviour change techniques (BCTs) using the theory 
and techniques tool.32 BCTs are strategies designed to 
support an individual to change a targeted behaviour33 
and can be applied to support behaviour change among 
patients. The theory and techniques tool was created 
through a ‘triangulation’ of evidence from a systematic 
review of implementation intervention trials34 and expert 
consensus,35 and links domains from the TDF to relevant 
BCTs. Thus, this tool will facilitate the identification of 
evidence-informed strategies that could be applied to 
support sustained engagement with digital health tools 
among people living with IBD and/or IBS.

After a preliminary endeavour by the research team to 
select relevant BCTs using the theory and techniques tool 
and to strategise feasible ways to operationalise the BCTs, 
a patient research partner will be engaged to obtain feed-
back on the appropriateness of the suggested strategies, 
ensuring they are acceptable and sensitive to the needs 
of people living with IBD and/or IBS. The final selected 
strategies will be compiled into a guidebook of relevant 
implementation strategies that can be used by researchers 
and developers of digital health tools when developing or 
modifying digital health tools for use in IBD and IBS care.

Patient and public involvement
This study was conceived under the guidance of an 
IMAGINE Network working group focused on supporting 
the uptake and sustained use of digital solutions/apps in 
IBD/IBS care. Members of the working group include 
people with lived experience of IBD and/or IBS, a repre-
sentative of a partner organisation, healthcare practi-
tioners and researchers. A subset of members of the 
working group with lived experience of IBD and/or IBS 
are graduates of the University of Calgary Patient and 
Community Engagement Research Programme.36 Patient 
research partners with lived experience of IBD and/or 
IBS are also more directly involved as active members of 
the research team. A patient research partner reviewed 
the study protocol, and two patient research partners 
were involved with pilot testing of the interview guides 
(English and French versions). Patient research partners 
will also assist with promoting the study to people living 
with IBD and/or IBS, reviewing the analysis, selecting 
and tailoring BCTs, and compiling and designing a guide-
book of strategies to be disseminated throughout the 
IMAGINE network.
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ETHICS AND DISSEMINATION
Ethical/safety considerations
Participants will provide verbal informed consent prior to 
taking part in the study. Details of the informed consent 
process will be logged by a member of the research 
team. Human research ethics approval was sought from 
the Ottawa Health Science Network Research Ethics 
Board (protocol number 20240198-01H) prior to the 
commencement of data collection.

IMPACT AND DISSEMINATION
Findings of this study will be presented in a peer-reviewed 
publication and scientific presentations targeting clinical 
and research audiences. The scientific manuscript will 
adhere to the authorship criteria established by the Inter-
national Committee of Medical Journal Editors’ Uniform 
Requirements for Manuscripts submitted to Biomedical 
Journals,37 with findings presented in accordance with 
Consolidated criteria for Reporting Qualitative research 
guidelines.38 A description of the barriers and enablers 
perceived by people living with IBD and/or IBS to inhibit 
or support sustained engagement with digital health 
tools will also be disseminated in lay language format to 
members and partners of the IMAGINE network. Deiden-
tified data and meta-data will be deposited on the Open 
Science Framework.

Strategies to support sustained engagement with digital 
health tools for IBD and IBS care will be compiled into 
a guide that can be used by researchers and digital tool 
developers to inform modifications to existing digital 
health tools and the development of new tools for IBD 
and IBS care where sustained engagement is indicated. 
This guide will be reviewed by a patient research partner. 
The guide will be electronically disseminated to members 
and partners of the IMAGINE Network, and national IBD 
and IBS organisations throughout Canada.

Author affiliations
1Methodological and Implementation Research Program, Ottawa Hospital Research 
Institute, Ottawa, Ontario, Canada
2IMAGINE Network, McMaster University, Hamilton, Ontario, Canada
3Global Health Program, McMaster University Faculty of Health Sciences, Hamilton, 
Ontario, Canada
4Canadian Digestive Health Foundation, Oakville, Ontario, Canada
5Department of Community Health Sciences, University of Calgary Cumming School 
of Medicine, Calgary, Alberta, Canada
6Department of Clinical Health Psychology, University of Manitoba Max Rady College 
of Medicine, Winnipeg, Manitoba, Canada
7Farncombe Family Digestive Health Institute, McMaster University, Hamilton, 
Ontario, Canada
8Division of Gastroenterology, Queen's University School of Medicine, Kingston, 
Ontario, Canada
9Departments of Medicine and Community Health Sciences, University of Calgary, 
Calgary, Alberta, Canada
10School of Epidemiology and Public Health and Department of Psychology, 
University of Ottawa, Ottawa, Ontario, Canada

X Jenny L Olson @JenLOlson

Acknowledgements  The authors acknowledge the IMAGINE network, and all 
members of the network’s working group to support the uptake and sustained 

use of digital solutions in IBD/IBS care. Members of the working group who are 
not otherwise named as coauthors on this paper include Stuart Johnston, Dr 
John Lavis, Dr Kate Lee, Dr Kaelan Moat, Kailey Michiels, Shawn Reynolds and Dr 
Marcela Vélez.

Contributors  JLO: conceptualisation, methodology, writing–original draft, 
supervision, guarantor. AP: resources, writing–review and editing. CD: resources, 
project administration, writing–review and editing. CW: patient research partner, 
guidance on conceptualisation, methodology and resources, writing–review and 
editing. SB: conceptualisation, writing–review and editing. KC: conceptualisation, 
writing–review and editing. AD'S: conceptualisation, writing–review and editing. 
LAG: conceptualisation, writing–review and editing. NN: conceptualisation, 
writing–review and editing. DMR: conceptualisation, writing–review and editing. AF: 
funding acquisition, conceptualisation, writing–review and editing. DAM: funding 
acquisition, conceptualisation, writing–review and editing. PM: funding acquisition, 
conceptualisation, writing–review and editing. JP: conceptualisation, methodology, 
writing–reviewing and editing, supervision and funding acquisition.

Funding  This work was conducted by members of the IMAGINE network. The 
IMAGINE Network is supported by a grant from the Canadian Institutes of Health 
Research (funding reference number: 1715-000-001) with funding from several 
partners.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Provenance and peer review  Not commissioned; externally peer reviewed.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Jenny L Olson http://orcid.org/0000-0003-2777-3794
Adrijana D'Silva http://orcid.org/0000-0003-1976-7685
Deborah A Marshall http://orcid.org/0000-0002-8467-8008
Paul Moayyedi http://orcid.org/0000-0002-3616-9292

REFERENCES
	 1	 Li R, Liang N, Bu F, et al. The Effectiveness of Self-Management of 

Hypertension in Adults Using Mobile Health: Systematic Review and 
Meta-Analysis. JMIR Mhealth Uhealth 2020;8:e17776. 

	 2	 Wang T, Tan J-YB, Liu X-L, et al. Barriers and enablers to 
implementing clinical practice guidelines in primary care: an overview 
of systematic reviews. BMJ Open 2023;13:e062158. 

	 3	 Wongvibulsin S, Habeos EE, Huynh PP, et al. Digital Health 
Interventions for Cardiac Rehabilitation. Syst Lit Rev J Med Internet 
Res 2021;23:e18773. 

	 4	 Rohde JA, Barker JO, Noar SM. Impact of eHealth technologies on 
patient outcomes: a meta-analysis of chronic gastrointestinal illness 
interventions. Transl Behav Med 2021;11:1–10. 

	 5	 Health Canada. Notice: health canada’s approach to digital health 
technologies. 2018. Available: https://www.canada.ca/en/health-​
canada/services/drugs-health-products/medical-devices/activities/​
announcements/notice-digital-health-technologies.html

	 6	 Fosso Wamba S, Queiroz MM. Responsible Artificial Intelligence as 
a Secret Ingredient for Digital Health: Bibliometric Analysis, Insights, 
and Research Directions. Inf Syst Front 2023;25:2123–38. 

https://x.com/JenLOlson
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2777-3794
http://orcid.org/0000-0003-1976-7685
http://orcid.org/0000-0002-8467-8008
http://orcid.org/0000-0002-3616-9292
http://dx.doi.org/10.2196/17776
http://dx.doi.org/10.1136/bmjopen-2022-062158
http://dx.doi.org/10.2196/18773
http://dx.doi.org/10.2196/18773
http://dx.doi.org/10.1093/tbm/ibz166
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/activities/announcements/notice-digital-health-technologies.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/activities/announcements/notice-digital-health-technologies.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/activities/announcements/notice-digital-health-technologies.html
http://dx.doi.org/10.1007/s10796-021-10142-8


6 Olson JL, et al. BMJ Open 2024;14:e089220. doi:10.1136/bmjopen-2024-089220

Open access�

	 7	 Murray E, Hekler EB, Andersson G, et al. Evaluating Digital Health 
Interventions: Key Questions and Approaches. Am J Prev Med 
2016;51:843–51. 

	 8	 Yardley L, Spring BJ, Riper H, et al. Understanding and Promoting 
Effective Engagement With Digital Behavior Change Interventions. 
Am J Prev Med 2016;51:833–42. 

	 9	 Meyerowitz-Katz G, Ravi S, Arnolda L, et al. Rates of Attrition and 
Dropout in App-Based Interventions for Chronic Disease. Syst Rev 
Meta-Analysis J Med Internet Res 2020;22:e20283. 

	10	 Oka P, Parr H, Barberio B, et al. Global prevalence of irritable bowel 
syndrome according to Rome III or IV criteria: a systematic review 
and meta-analysis. Lancet Gastroenterol Hepatol 2020;5:908–17. 

	11	 Benchimol EI, Kaplan GG, Bernstein CN, et al. Impact of 
Inflammatory Bowel Disease in Canada. Crohn’s Colitis Can 
2023. Available: https://crohnsandcolitis.ca/Crohns_and_Colitis/​
documents/reports/2023-IBD-Report-English-LR.pdf

	12	 Xavier RJ, Podolsky DK. Unravelling the pathogenesis of 
inflammatory bowel disease. Nature New Biol 2007;448:427–34. 

	13	 Seyedian SS, Nokhostin F, Malamir MD. A review of the diagnosis, 
prevention, and treatment methods of inflammatory bowel disease. J 
Med Life 2019;12:113–22. 

	14	 Drossman DA. Functional Gastrointestinal Disorders: History, 
Pathophysiology, Clinical Features and Rome IV. Gastroenterology 
2016;150. 

	15	 Guo H, Turbide C. Diagnosis and management of irritable bowel 
syndrome: A practical overview for primary care providers. Can Prim 
Care Today 2023;18–22. 

	16	 Halpin SJ, Ford AC. Prevalence of symptoms meeting criteria for 
irritable bowel syndrome in inflammatory bowel disease: systematic 
review and meta-analysis. Am J Gastroenterol 2012;107:1474–82. 

	17	 Knowles SR, Graff LA, Wilding H, et al. Quality of Life in Inflammatory 
Bowel Disease: A Systematic Review and Meta-analyses-Part I. 
Inflamm Bowel Dis 2018;24:742–51. 

	18	 Black CJ, Ford AC. Global burden of irritable bowel syndrome: 
trends, predictions and risk factors. Nat Rev Gastroenterol Hepatol 
2020;17:473–86. 

	19	 Bosman M, Weerts Z, Snijkers JTW, et al. The Socioeconomic Impact 
of Irritable Bowel Syndrome: An Analysis of Direct and Indirect Health 
Care Costs. Clin Gastroenterol Hepatol 2023;21:2660–9. 

	20	 Windsor JW, Kuenzig ME, Murthy SK, et al. The 2023 Impact of 
Inflammatory Bowel Disease in Canada: Executive Summary. J Can 
Assoc Gastroenterol 2023;6:S1–8. 

	21	 Atreja A. Smarter Care for Patients With Inflammatory Bowel Disease: 
A Necessity for IBD Home, Value-Based Health Care and Treat-to-
Target Strategies. Inflamm Bowel Dis 2018;24:1460–1. 

	22	 Güney Coşkun M, Kolay E, Basaranoglu M. Telenutrition for the 
management of inflammatory bowel disease: Benefits, limits, and 
future perspectives. World J Clin Cases 2023;11:308–15. 

	23	 Pathipati MP, Shah ED, Kuo B, et al. Digital health for functional 
gastrointestinal disorders. Neurogastroenterol Motil 2023;35:e14296. 

	24	 French SD, Green SE, O’Connor DA, et al. Developing theory-
informed behaviour change interventions to implement evidence 
into practice: a systematic approach using the Theoretical Domains 
Framework. Implement Sci 2012;7:38. 

	25	 Moayyedi P, MacQueen G, Bernstein CN, et al. IMAGINE Network’s 
Mind And Gut Interactions Cohort (MAGIC) Study: a protocol for a 
prospective observational multicentre cohort study in inflammatory 
bowel disease and irritable bowel syndrome. BMJ Open 
2020;10:e041733. 

	26	 Michie S, Johnston M, Abraham C, et al. Making psychological 
theory useful for implementing evidence based practice: a consensus 
approach. Qual Saf Health Care 2005;14:26–33. 

	27	 Atkins L, Francis J, Islam R, et al. A guide to using the Theoretical 
Domains Framework of behaviour change to investigate 
implementation problems. Implement Sci 2017;12:77. 

	28	 Cane J, O’Connor D, Michie S. Validation of the theoretical domains 
framework for use in behaviour change and implementation research. 
Implement Sci 2012;7:37. 

	29	 Braun V, Clarke V. To saturate or not to saturate? Questioning data 
saturation as a useful concept for thematic analysis and sample-size 
rationales. Qual Res Sport Exerc Health 2021;13:201–16. 

	30	 Morse JM. Determining Sample Size. Qual Health Res 2000;10:3–5. 
	31	 Hsieh HF, Shannon SE. Three approaches to qualitative content 

analysis. Qual Health Res 2005;15:1277–88. 
	32	 Johnston M, Carey RN, Connell Bohlen LE, et al. Development 

of an online tool for linking behavior change techniques and 
mechanisms of action based on triangulation of findings from 
literature synthesis and expert consensus. Transl Behav Med 
2021;11:1049–65. 

	33	 Michie S, Richardson M, Johnston M, et al. The behavior change 
technique taxonomy (v1) of 93 hierarchically clustered techniques: 
building an international consensus for the reporting of behavior 
change interventions. Ann Behav Med 2013;46:81–95. 

	34	 Carey RN, Connell LE, Johnston M, et al. Behavior Change 
Techniques and Their Mechanisms of Action: A Synthesis of Links 
Described in Published Intervention Literature. Ann Behav Med 
2019;53:693–707. 

	35	 Connell LE, Carey RN, de Bruin M, et al. Links Between Behavior 
Change Techniques and Mechanisms of Action: An Expert 
Consensus Study. Ann Behav Med 2019;53:708–20. 

	36	 University of Calgary. Patient and community engagement research 
(pacer). 2024. Available: https://www.ucalgary.ca/patient-community-​
engagement-research

	37	 Uniform requirements for manuscripts submitted to biomedical 
journals: Writing and editing for biomedical publication. J Pharmacol 
Pharmacother 2010;1:42–58. 

	38	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting 
qualitative research (COREQ): a 32-item checklist for interviews and 
focus groups. Int J Qual Health Care 2007;19:349–57. 

http://dx.doi.org/10.1016/j.amepre.2016.06.008
http://dx.doi.org/10.1016/j.amepre.2016.06.015
http://dx.doi.org/10.2196/20283
http://dx.doi.org/10.2196/20283
http://dx.doi.org/10.1016/S2468-1253(20)30217-X
https://crohnsandcolitis.ca/Crohns_and_Colitis/documents/reports/2023-IBD-Report-English-LR.pdf
https://crohnsandcolitis.ca/Crohns_and_Colitis/documents/reports/2023-IBD-Report-English-LR.pdf
http://dx.doi.org/10.1038/nature06005
http://dx.doi.org/10.25122/jml-2018-0075
http://dx.doi.org/10.25122/jml-2018-0075
http://dx.doi.org/10.1053/j.gastro.2016.02.032
http://dx.doi.org/10.58931/cpct.2023.1214
http://dx.doi.org/10.58931/cpct.2023.1214
http://dx.doi.org/10.1038/ajg.2012.260
http://dx.doi.org/10.1093/ibd/izx100
http://dx.doi.org/10.1038/s41575-020-0286-8
http://dx.doi.org/10.1016/j.cgh.2023.01.017
http://dx.doi.org/10.1093/jcag/gwad003
http://dx.doi.org/10.1093/jcag/gwad003
http://dx.doi.org/10.1093/ibd/izy164
http://dx.doi.org/10.12998/wjcc.v11.i2.308
http://dx.doi.org/10.1111/nmo.14296
http://dx.doi.org/10.1186/1748-5908-7-38
http://dx.doi.org/10.1136/bmjopen-2020-041733
http://dx.doi.org/10.1136/qshc.2004.011155
http://dx.doi.org/10.1186/s13012-017-0605-9
http://dx.doi.org/10.1186/1748-5908-7-37
http://dx.doi.org/10.1080/2159676X.2019.1704846
http://dx.doi.org/10.1177/104973200129118183
http://dx.doi.org/10.1177/1049732305276687
http://dx.doi.org/10.1093/tbm/ibaa050
http://dx.doi.org/10.1007/s12160-013-9486-6
http://dx.doi.org/10.1093/abm/kay078
http://dx.doi.org/10.1093/abm/kay082
https://www.ucalgary.ca/patient-community-engagement-research
https://www.ucalgary.ca/patient-community-engagement-research
http://dx.doi.org/10.1177/0976500X20100101
http://dx.doi.org/10.1177/0976500X20100101
http://dx.doi.org/10.1093/intqhc/mzm042

	Perspectives on the sustained engagement with digital health tools: protocol for a qualitative interview study among people living with Inflammatory Bowel Disease or irritable bowel syndrome
	Abstract
	Introduction﻿﻿
	Aim

	Methods and analysis
	Study design
	Setting and context
	Sample and recruitment
	Theoretical framework
	Interviews
	Sample size determination
	Data analysis
	Patient and public involvement

	Ethics and dissemination
	Ethical/safety considerations

	Impact and dissemination
	References


