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Digital cognitive behavioural self-management programme
for fatigue, pain, and faecal incontinence in inflammatory
bowel disease (IBD-BOOST): a multicentre, parallel,
randomised controlled trial

Rona Moss-Morris*, Christine Norton*, Ailsa Hart, Fionn Cléirigh Bittner, Thomas Hamborg, Laura Miller, Imogen Stagg, Qasim Aziz,
Wladyslawa Czuber-Dochan, Lesley Dibley, Megan English-Stevens, Julie Flowers, Serena McGuinness, Borislava Mihaylova, Richard Pollok,
Chris Roukas, Sonia Saxena, Louise Sweeney, Stephanie Taylor, Vari Wileman

Summary

Background Fatigue, pain, and faecal urgency or incontinence are common, debilitating symptoms in inflammatory
bowel disease (IBD). We developed IBD-BOOST, a digital, interactive, facilitator-supported, self-management
intervention, and aimed to assess its effects compared with care as usual in relieving these symptoms and
improving quality of life.

Methods This multicentre, parallel, randomised controlled trial was conducted online in the UK, with allocation
concealment maintained. Participants aged 18 years or older with IBD who rated the impact of fatigue, pain, and
faecal urgency or incontinence as 5 or more on a 0-10 scale in a UK national survey were invited. Participants were
randomly assigned (1:1) to the online IBD-BOOST programme or care as usual for 6 months via computer-
generated randomisation. Primary outcomes were UK Inflammatory Bowel Disease Questionnaire (UK-IBDQ) and
Global Rating of Symptom Relief at 6 months post-randomisation. All randomly assigned participants were
included in the intention-to-treat and harms analysis. This trial is registered with ISRCTN.com (ISRCTN71618461)
and is closed.

Findings Between Jan 20, 2020, and July 27, 2022, 4449 participants were invited to participate, and 780 participants
were randomly assigned: 391 to IBD-BOOST and 389 to care as usual. 524 (67%) of 780 participants were female and
253 (32%) were male. At 6 months, there were no statistically significant differences for UK-IBDQ between the care
as usual group (unadjusted mean 62-09 [SD 14-42]) and the IBD-BOOST group (unadjusted mean 60-85 [SD 16-08];
treatment effect estimate: adjusted mean difference —1-67 [95% CI —4-13 to 0-80], p=0-19) or for Global Rating of
Symptom Relief (unadjusted mean 3-65 [2-75] vs 4-13 [2-81]; adjusted mean difference 0-44 [95% CI -0-56 to
1-44], p=0-39). Complier-averaged causal effects analysis demonstrated that participants who complied with
IBD-BOOST reported lower UK-IBDQ scores than those who would have complied in the care as usual group
(mean difference -2-39 [95%CI —4-34 to —-0-45], p=0-016). Adverse events and serious adverse events were similar
between the IBD-BOOST group (55 [14%)] of 391) and care as usual group (79 [20%)] of 389). There was one
possible treatment-related serious adverse event in the IBD-BOOST group (recurrent sleep disorder) and no deaths.

Interpretation IBD-BOOST did not statistically significantly improve disease-specific quality of life or Global Rating
of Symptom Relief in patients with IBD with fatigue, pain, or faecal urgency or incontinence compared with care as
usual. People who complied with the intervention appeared to derive benefit. Future research should focus on
enhancing compliance with interventions and targeting them to individuals most likely to benefit.
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Introduction

Inflammatory bowel disease (IBD), including Crohn’s
disease and ulcerative colitis, is a life-long illness. Preva-
lence is approaching 1% of the UK population and is
increasing worldwide.! The primary aim of medical man-
agement of IBD is to control inflammation using a variety
of medications. However, patients endure a burden of

symptoms including fatigue, pain, and faecal urgency or
faecal incontinence, and unpredictable bowel habits,
including when disease appears inactive. These symptoms
limit quality of life and the ability to work and socialise.?
Patients report that these symptoms are not taken seriously
by health professionals and they provide minimal help.>*#
An IBD research priority-setting consensus placed fatigue,
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Research in context

Evidence before this study

Three systematic reviews of interventions for fatigue, pain, and
urgency were conducted before this study. Due to the
heterogeneity of the interventions, none were suitable for
meta-analysis.

Embase, MEDLINE, CIHAHL, Web of Science, PsycINFO, the British
Nursing Index, Scopus, Cochrane Library, CINAHL, and PsycINFO
were searched with the search terms “fatigue”, “inflammatory
bowel disease”, and “RCT” for publications published from
database inception to October, 2019. Five low quality (high risk)
trials of non-pharmacological interventions were identified,
including one Cognitive Behavioural Therapy (CBT) trial. The
review concluded that fatigue management interventions in IBD
remain inconclusive in terms of effectiveness and safety. We
searched literature covered in a systematic review of interventions
and risk factors for faecal incontinence in IBD. No studies were
found that tested a psychological intervention for faecal
incontinence in IBD.

A systematic review of interventions for pain in IBD conducted a
series of searches including MEDLINE, EMBASE, PsycINFO,
CINAHL, and the Cochrane Library from database inception to
February, 2016. Search terms included “inflammatory bowel
disease” and “abdominal pain”. Interventional studies of any
design were included, seven of which were non-pharmacological
intervention trials. Five of these studies on psychological
interventions included disparate populations and interventions,
and high risk of bias. Four reported pain reduction.

pain, and faecal urgency or incontinence in the top ten
issues that patients with IBD and clinicians want research
to address.’

Cognitive behavioural-based models of fatigue and pain
in conditions such as multiple sclerosis and rheumatoid
arthritis suggest that disease factors (eg, inflammation)
trigger symptoms, but cognitive, behavioural, emotional,
and physiological responses to symptoms might interact to
strengthen and perpetuate them.®” Cognitive behavioural
interventions have been reported for mental health issues
in IBD,® but such interventions are scarce for physical
symptoms of IBD.

Online delivery of cognitive behavioural interventions for
chronic pain and fatigue in other medical conditions
appears to be effective, with enhanced effects seen through
the addition of support from health-care professionals.>
There are few digital interventions for faecal incontinence,
but behavioural approaches are helpful in the general
population.”? Empirical modelling and systematic reviews
of risk factors and interventions for IBD-related fatigue,”
faecal incontinence," and pain' suggest similar inter-
ventions addressing emotional, behavioural, and/or cognitive
responses to symptoms might reduce the impact and severity
of these symptoms in IBD.

Across the reviews, no studies addressed pain, fatigue, and
urgency in IBD in a single non-pharmacological or psychotherapy
intervention. The patient and public involvement in our work
underpinned the need for an intervention to address these issues
simultaneously, as patients were unable to disentangle them as
individual symptom effects.

Added value of this study

This is the first randomised trial of a digital theoretically informed,
psychologically focused intervention for the combined symptoms
of fatigue, pain, and faecal urgency or incontinence in IBD. The
intervention was developed using rigorous methods and
extensive patient and nurse input.

Implications of all the available evidence

Evidence to date suggests with moderate certainty, that
psychological interventions in IBD have a small effect on
improving quality of life in the short term, but there is
heterogeneity in the type of interventions and the effect sizes.
More work is needed to understand which components of
interventions or types of interventions lead to larger and
sustainable effects. Most interventions have relied on sessions
delivered by health-care professionals, which are unlikely to be
routinely available to most people with IBD. Digital interventions
are much more scalable, and patients who complied with the
intervention derived benefit, but the results of the current trial
suggest future work needs to focus on improving engagement
and adherence to digital interventions.

Our preliminary research found there is an unmet need
among people with IBD who want help for these symp-
toms: 2335 (29%) of 8062 respondents with IBD to a survey
indicated they definitely wanted help for all three symptoms
of fatigue, pain, and faecal urgency or incontinence,® and
wanted to try self-management at home rather than have
repeated consultations in hospital.” Patients have reported
that these symptoms often interact and exacerbate each
other.” Therefore, we aimed to develop IBD-BOOST, an
individually tailored, facilitator-supported online cognitive
behavioural self-management programme to address these
three key debilitating symptoms together rather than indi-
vidually.” Here we report the results of a randomised
controlled trial comparing IBD-BOOST in addition to usual
care, with care as usual alone.

Our primary research question was: in individuals with
IBD who report one or more symptoms of fatigue, pain, or
faecal urgency or faecal incontinence and express a desire to
receive intervention, does IBD-BOOST improve IBD-
related quality of life and Global Rating of Symptom
Relief at 6 months post-randomisation compared with care
as usual alone? Secondary questions detailed in the proto-
col® included: (1) what are the effects on primary outcomes
at 12 months? (2) Does IBD-BOOST have a greater effect on

www.thelancet.com/digital-health Vol m m 2025


mailto:christine.norton@kcl.ac.uk
http://www.thelancet.com/digital-health

Articles

severity of fatigue, pain, and faecal urgency or incontinence
and generic quality of life at 6 month and 12 months
compared with care as usual? (3) Does baseline active IBD,
irritable bowel syndrome comorbidity with IBD and/or
medical optimisation pretrial moderate treatment results?
Health economic findings, effect mediators, and patients’
intervention experience will be reported in separate
publications.

Methods

Study design and participants

This multicentre, parallel, randomised controlled trial was
conducted online in the UK. An internal pilot (first
100 participants) assessed the feasibility (but not outcomes)
of the design. These 100 participants were included in the
analysis as no changes were made.

Individuals with IBD who completed a national survey'®
were invited (via post or online) to participate. Eligibility
criteria were a self-reported diagnosis of IBD; aged 18 years
old or older; living in England, Scotland, or Wales; rating
the impact of one or more symptoms of fatigue, pain, or
faecal urgency or incontinence as 5 or more on a 0—10 scale;
and expressing an interest in intervention for these symp-
toms in the preceding survey. Exclusion criteria were red
flags on pre-randomisation screening (ie, issues that war-
rant urgent medical attention, including new rectal bleed-
ing, acute pain, rapid weight loss, or vomiting); inability to
give informed consent; insufficient command of English to
understand study documents and procedures; and no
access to the online intervention via a computer or mobile
device. Data on gender were self-reported; the options
provided were male, female, and prefer not to say or to self-
define. Ethnicity data were also self-reported. Participants
provided written informed consent.

Ethics approval was granted by the London—Surrey
Research Ethics Committee (reference 19/LO/0750). The
protocol has been published online and is provided in
the appendix (pp 2-38).° The statistical analysis plan is
publicly available online. This trial is registered with
ISRCTN.com (ISRCTN71618461) and is complete.

Randomisation and masking
Participants who were eligible, consented, and completed a
baseline questionnaire (appendix pp 44—46) were randomly
assigned (1:1) to the online IBD-BOOST programme or
care as usual via an online clinical trials unit system using
stratified block randomisation (block sizes of four and six)
and stratified by IBD diagnosis type (ie, Crohn’s disease vs
ulcerative colitis) and whether they had participated in a
separate medical symptom optimisation study.*’ The
research team informed participants of group assignment
and for the intervention group allocated an available
facilitator.

The trial steering committee, chief investigators (RM-M
and CN), trial statisticians, and health economists were
masked to group assignment for the duration of the trial
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until the statistical analysis plan was signed off. Partic-
ipants’ health-care providers were not informed of partici-
pant participation. All outcome measures were completed
remotely (online or by post) by participants with no research
team involvement, aside from phone and email reminders
to complete assessments when needed. Masking of par-
ticipants and facilitators was not possible due to the nature
of the intervention.

Procedures

The development and features of IBD-BOOST digital
intervention are published online.” IBD-BOOST is a
12-session, interactive, digital, facilitator-supported inter-
vention based on a theoretically informed logic model of
gut-brain psychological mechanisms that contribute to
symptom maintenance (appendix pp 39-41). Cognitive
behavioural-based techniques were used to address relevant
mechanisms.

The patient platform uses repeated self-assessment so
that participants access material tailored to them. They are
advised to complete one session per week, including
interactive activities between sessions. The facilitator plat-
form tracks patient progress and enables messaging
between facilitators and patients.

The IBD-BOOST group received access to the IBD-BOOST
programme for 6 months. Participants who completed
session 1 were offered a telephone consultation for up to
30 min with a trained facilitator. Participants also received
brief online messages once per week from the facilitator
and could send messages to the facilitator via the IBD-BOOST
platform for the initial 3 months. Participants also had access
to care as usual.

Facilitators (11 IBD nurses, one research nurse, and four
non-clinical psychology graduates) received four 1-h
training sessions in basic cognitive behavioural methods,
the IBD-BOOST intervention, and the facilitating role. All
facilitators completed a supervised practice telephone
treatment session with a patient volunteer (with feedback),
which was repeated if needed. Facilitators attended group
supervision once per month to receive support and guid-
ance on responding to patient issues, as well as one-to-one
telephone or email support from a member of the research
team if requested.

Both groups received care as usual, including usual full
access to all NHS primary and secondary services, con-
tinuing any prescribed medications, usual monitoring at
routine or requested IBD clinic visits and/or via the local
IBD helpline, and care from their general practitioner. The
care as usual group knew that they would be offered access
to the intervention (without a facilitator) after returning
12-month outcome measures.

Trial outcomes were collected via a secure online database
with no in-person visits. An unconditional shopping
voucher (£5) was sent by post to participants before sending
the 6-month and 12-month post-randomisation assess-
ment link, followed by two email and/or text reminders to
non-responders, with the option to collect the primary

For the statistical analysis plan
see https://osf.io/8kdb3/

See Online for appendix
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outcome measure by telephone if there was no response
(no measures were collected this way).

Outcomes

Primary outcomes were the UK Inflammatory Bowel
Disease Questionnaire (UK-IBDQ) and Global Rating of
Symptom Relief at 6 months post-randomisation. The
UK-IBDQ? is a composite score of four IBD quality-of-life
dimensions of bowel symptoms (eg, loose stools or
abdominal pain), systemic symptoms (eg, fatigue or altered
sleep patterns), emotional functioning (eg, anger, irritabil-
ity, or depression), and social functioning (eg, work
attendance or need to cancel events). Lower UK-IBDQ
scores correspond to better or improved IBD-specific
quality of life. The Global Rating of Symptom Relief was
modified according to feedback of patient and public
involvement representatives from a 0-100 scale to a 0-10 scale
(increase in score is a benefit).

Secondary outcomes at 6 months and 12 months post-
randomisation comprised both primary outcomes at
12 months; a numerical pain rating scale score (0-10);
faecal incontinence score; IBD-fatigue score; Patient
Health Questionnaire (PHQ)-9 depression score; IBD-
Control score (measures patient’s perspective of disease
control); EQ-5D-5L (general health-related quality of life);
and rating of satisfaction with the IBD-BOOST programme
(0-100 visual analogue scale). We also collected data on
putative moderators of effect (anxiety, meeting criteria for
irritable bowel syndrome [IBS]?* and faecal calprotectin
levels) at baseline. References for these measures and jus-
tification for their choice are in the protocol.® Adverse
events and serious adverse events were reported using
patient-reported items in the follow-up questionnaire.

Statistical analysis

Assuming a minimum clinically important standardised
effect size of 0-3, a facilitator intraclass correlation coef-
ficient of 0-04 in the intervention group, a deflation factor of
0-84 (given that baseline values are predictive of post-
randomisation values with correlation 0-4), and a
projected 20% loss to follow-up, randomly assigning
740 participants was deemed necessary to detect the min-
imum clinically important standardised effect with 86-4%
statistical power ata 2-5% significance level. Specific details
about the selection of and rationale for sample size calcu-
lation parameters are presented in the statistical analysis
plan. The originally planned sample size of 680 was
amended to 740 to account for two primary outcomes and
fewer facilitators than planned.*

Statistical analyses were performed according to the
intention-to-treat principle. Demographic factors, clinical
characteristics, and outcome variables at baseline were
descriptively summarised by study group and were not
subjected to between-group hypothesis testing. For primary
and secondary outcome analyses, group-level summary
statistics (ie, number and percentage of participants

included in each analysis and means [SDs]), treatment
effect estimates, 95% Cls, and p values are presented.

Primary outcomes—UK-IBDQ and Global Rating of
Symptom Relief—were compared between groups at
6 months post-randomisation to assess intervention effec-
tiveness. Primary outcomes were analysed using separate
partially nested, three-level, repeated measures, mixed-
effects models that accounted for the correlation of post-
randomisation outcomes within participants, and the
clustering of participants within facilitators (in the inter-
vention group only). Restricted maximum likelihood
estimation was used, an unstructured covariance matrix
was specified for residual errors of repeated measures, and
heteroskedastic error terms (due to the partially nested
design) were fitted using a Satterthwaite approximation.
The following variables were included in the model as fixed
effects: the baseline value of the model outcome; both
stratification factors; fatigue, pain, and incontinence at
baseline; age; and gender. A Bonferroni correction was
applied to the significance level of primary outcomes ana-
lysis p values to adjust for multiple comparisons given the
use of two multiple primary outcomes. This correction
maintains the family-wise type-I error rate at the 5% level.
Secondary outcomes were analysed using the same mixed-
effects model as the primary outcomes. Primary and all
secondary outcomes were analysed as continuous variables.

A prespecified complier-averaged causal effects analysis
was performed to estimate the difference, on average, at
6 months post-randomisation between participants who
adhered to treatment in the IBD-BOOST group and par-
ticipants receiving care as usual who would have complied
with treatment had they been randomly assigned to the
IBD-BOOST group. We pre-specified completing four or
more sessions of the intervention as being compliant.
Latent mixture modelling was undertaken to identify par-
ticipants who would adhere in the care as usual group using
the following predictors that were selected a priori: age,
gender, education level, employment status, relationship
status, and symptom scores for pain, fatigue, and incon-
tinence. A mixed-effects model was constructed for the
complier-averaged causal effects analysis, which adjusted
for primary outcome values at baseline and included a
random intercept for clustering of participants within
facilitators in the IBD-BOOST group only.

Separate subgroup analyses were performed to investi-
gate whether the effect of IBD-BOOST at 6 months post-
randomisation differed in prespecified subgroups defined
by the presence or absence of the following baseline char-
acteristics: meeting Rome IV symptom criteria for IBS; IBD
remission, defined as faecal calprotectin <200 pg/g stool;
depression; and visceral sensitivity index (anxiety).
A planned subgroup analysis investigating the effect of
participating in a separate medical optimisation study? was
not conducted as that study did not recruit to target during
the COVID-19 pandemic.

Subgroup analyses were performed using the same
analysis model as the primary and secondary outcome, but
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with an interaction term added between the effect modify-
ing variable and the intervention to determine whether the
effect of the intervention was moderated by a third variable.
A Likelihood Ratio test compared whether the subgroup
analysis model (including the interaction effect) provided
a statistically significantly better fit to the data than the
primary analysis model (without the interaction term). The
Likelihood Ratio test was considered statistically significant
at the 5% level.

A sensitivity analysis was performed to assess the
robustness of primary outcome analysis results to missing
outcome data under the assumption that missing data were
missing not at random. A delta-based controlled imput-
ation method was used in which an offset term was added to
expected values of missing data that were imputed under
missing at random. An additional sensitivity analysis was
conducted to investigate the effect of including participants
with 6-month and 12-month post-randomisation assess-
ments outside of the assessment follow-up window of
8 weeks and 4 weeks (plus a 2-week grace period),
respectively. All individuals who completed the follow-up
questionnaires were included in the harms analysis.

The statistical analysis plan was signed off before final
database lock and unmasking. Except for progression
criteria pre-specified by the programme steering commit-
tee for the internal pilot, there were no formal interim
analyses or stopping rules.

Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of
the report.

Results

Between Jan 20, 2020, and July 27, 2022, 4449 of
8486 respondents to the previous survey'® were invited to
participate in the trial. 780 participants were randomly
assigned (391 to IBD-BOOST and 389 to care as usual;
figure 1). 676 (87%) of 780 participants returned outcome
measures at 6 months post-randomisation. The 12-month
post-randomisation assessment was halted early due to
delays caused by the COVID-19 pandemic; only 613 (79%)
of 780 participants were contacted and 487 (79%) respon-
ded. Therefore, data at 12 months do not represent
the whole sample. Throughout the findings reported,
the numbers given are for participants who answered the
respective question. 48 participants with a stoma were
excluded from faecal incontinence scores.

Between randomisation and 6-month follow-up, three
participants in the care as usual group and 13 in the IBD-
BOOST group withdrew from the trial; a further two with-
drew from the IBD-BOOST group between the 6-month and
12-month follow-up timepoints. 388 (99%) of 391 partic-
ipants completed registration, 346 (89%) completed session
1, and 45 (12%) did not complete any sessions.

39 participants in the IBD-BOOST group subsequently
requested to withdraw from the intervention: all but six
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4449 participants invited

3669 excluded
3264 did not consent
108 did not complete screening
143 reported exclusion criteria
154 did not complete baseline
measures

780 enrolled

!

780 randomised

y

v

389 assigned to care as usual
388 received care as usual
1 did not receive allocated intervention

391 assigned to IBD-BOOST
391 received access to IBD-BOOST
39 withdrew from intervention
before 6 months
0 did not receive allocated intervention

3 withdrew
3 withdrew from trial
after randomisation
but before 6 months

13 withdrew

13 withdrew from trial
after randomisation
but before 6 months

v

v

386 contacted at 6 months 378 contacted at 6 months
363 replied 313 replied
358 UK-IBDQ 305 UK-IBDQ
354 GRSR 305GRSR
23 did not reply 65 did not reply
2 withdrew

2 withdrew from trial
between 6 and
12 months

A

v

308 contacted at 12 months

305 contacted at 12 months

262 replied 225 replied
254 UK-IBDQ 210 UK-IBDQ
250 GRSR 207 GRSR
46 did not reply 80 did not reply

78 not contacted*

71 not contacted*®

Figure 1: Trial profile
GRSR=Global Rating of Symptom Relief. *Some participants were not contacted at 12 months as follow-up was

curtailed.

remained in the trial for data collection at 6 months. Most
participants cited time constraints or disease flare as a
reason for withdrawal, although some did not give a reason.
Most participants stayed in the study and returned outcome
measures. At 6 months, three in the care as usual group had
withdrawn.

524 (67%) of 780 participants were female and 253 (32%)
were male. 744 (95%) participants were White (table 1;
appendix pp 44—46). 432 (55%) participants had Crohn’s
disease. Participants’ mean age was 49 years (SD 14). 372
(48%) of 780 participants fulfilled Rome IV criteria for IBS,
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Careasusual  IBD-BOOST
(n=389) (n=391)
IBD diagnosis
Crohn’s disease 215 (55%) 217 (55%)
Ulcerative colitis* 174 (45%) 174 (45%)
Gender
Female 258 (66%) 266 (68%)
Male 129 (33%) 124 (32%)
Prefer not to say or to self define 2 (1%) 1(<1%)
Age, years 48 (14) 49 (14)
Ethnicity
White 373 (96%) 371 (95%)
Not White 16 (4%) 20 (5%)
IBD activity statust
Remission 242/305 (79%) 243/294 (83%)
Active§ 63/305 (21%)  51/294 (17%)
Rome IV criteria
No 207 (53%) 200 (51%)
Yes 182 (47%) 190 (49%)
Depression status (PHQ-9)
Not depressed 221 (57%) 219 (56%)
Depressedq] 168 (43%) 172 (44%)
UK-IBDQ score (primary outcome)|| 63-76 (14-40)  64-80 (15-48)
Average pain intensity in past 7 days**  2-62 (2-20) 2:57 (2-15)
Lowest pain intensity in past 7 days** 1-31(1-83) 1-24 (1-71)
Highest pain intensity in past 7 days**  4-30 (2-89) 4-31(2-81)
Pain intensity in the past 7 days** 2-25(2-35) 2:24 (2-32)
Faecal incontinence scorett 9-30 (4-87) 8-88 (519)
IBD fatigue scorett 871 (3-55) 8-93 (3-49)
IBD Control score 8-88 (4-16) 8-79 (4-48)
IBD control VAS score§§ 6-58 (2-10) 6-47 (2-19)
EQ5D utility scoreq[q 0-73 (0-22) 0-73 (0-22)
Data are n (%), mean (SD), or n/N (%). IBD=inflammatory bowel disease.
UK-IBDQ=UK Inflammatory Bowel Disease Questionnaire. VAS=Visual Analogue
Scale. *Includes ulcerative colitis and all other forms of IBD except Crohn’s disease.
‘tFaecal calprotectin only; for those who returned the postal faecal sample. tFaecal
calprotectin <200 pg/g. SFaecal calprotectin >200 pg/g. iNumbers scoring above
the PHQ-9 cutoff for caseness (>10 on a 0-27 scale). ||UK-IBDQ scores range from
30-120, with higher scores reflecting worse quality of life. **Numerical pain intensity
scores range from 0 to 10, with high being worse pain. ftRange 0-24:
excludes 48 with a stoma. $fRange 0-20. SSRange 0-10. §EQ5D utility score
range -0-594 to 1.
Table 1: Baseline demographics and clinical characteristics and baseline
outcome measure scores

and 340 (44%) were above the PHQ-9 clinical cutoff for
depression. Baseline data suggested large variability in
severity and impact of symptoms (appendix pp 44—46). Of
those who returned a faecal sample, 242 (79%) of 389 in
the care as usual group and 243 (83%) of 391 in the
IBD-BOOST had no evidence of active inflammation, as
defined by faecal calprotectin <200 pg/g stool. 500 (81%) of
619 participants who provided both measures were above
the published cutoff on the IBD-Control score or had a
faecal calprotectin level over 200 pg/g stool, suggesting that
only 119 (19%) of patients would be considered in remis-
sion on this combined definition, which clinical members
of the research team considered clinically implausible.

There was only a small correlation between faecal calpro-
tectin and IBD-Control scores at baseline and a strong
correlation between depression scores and IBD-Control
score, suggesting the IBD-Control score reflects symptom
distress rather than active inflammation. IBD-Control score
is dependent on symptoms whereas faecal calprotectin gives
an objective assessment of disease activity. The fact that
485 (81%) of those who returned a sample had well con-
trolled disease based on the faecal calprotectin objective
assessment indicated that the cohort of patients overall have
ahigh symptom burden even when in remission as assessed
Dby calprotectin. This led us to note that it is implausible that
only 20% were in clinical remission defined by IBD-Control.
Therefore, we reverted to faecal calprotectin cutoff to define
remission and for the subgroup analyses.

221 (57%) of 391 participants in the IBD-BOOST group
completed the pre-defined adherence dose of four sessions.
There were no statistically significant differences for
UK-IBDQ between the care as usual group (unadjusted
mean 62:09 [SD 14-42]) and the IBD-BOOST group
(unadjusted mean 60-85 [SD 16-08]; treatment effect
estimate: adjusted mean difference -1-67 [95% CI —4-13 to
0-80], p=0-19) or for Global Rating of Symptom Relief
(unadjusted mean 3-65 [2-75] vs 4-13 [2-81]; adjusted mean
difference 0-44 [95% CI —0-56 to 1-44], p=0-39) at 6 months
(figure 2). The 95% CIs for the UK-IBDQ treatment effect
excludes the prespecified minimum clinically important
standardised effect of 6 points, whereas the 95% Cls for
Global Rating of Symptom Relief overlaps the minimum
clinically important standardised effect size of 0-3 calcu-
lated from 6-month variability estimates. Outcomes at
12 months are shown in the appendix (p 47).

Participants in the IBD-BOOST group had better quality
of life according to the EQ-5D utility score than did the care
as usual group at 6 months (table 2), but a significant dif-
ference was not observed at 12 months. There was evidence
of an effect of the intervention on the faecal incontinence
score at 6 months (p=0-021) and 12 months (p=0-0009;
appendix p 47). At 6 months, there were no statistically
significant differences in the IBD-Fatigue score (p=0-18),
average pain intensity in the past 7 days (p=0-81), IBD-
Control (p=0-18), and global satisfaction (p=0-64) scores
between groups; there were also no differences at
12 months (appendix p 47).

The results of prespecified subgroup analyses on the
two primary outcomes are shown in figure 3 and the
appendix (p 48). IBS diagnosis at baseline did not appear
to modify the effect of IBD-BOOST on UK-IBDQ (p=0-092)
or Global Rating of Symptom Relief (p=0-29) at 6 months
(appendix p 48). Visceral-specific anxiety as measured by
the visceral sensitivity index at baseline (used as a con-
tinuous variable in analyses) did not statistically signifi-
cantly modify the effect of IBD-BOOST on UK-IBDQ scores
(adjusted treatment effect estimate: mean difference —0-01
[95% CI —0-11 to 0-08], p=0-76; appendix p 48). There was no
statistically significant effect of the visceral sensitivity index
on Global Rating of Symptom Relief (-0-01 [-0-03 to 0-02],
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Care as usual (n=389) IBD-BOOST (n=391) Adjusted treatment p value
effect estimate (95% Cl)
Primary outcomes
UK-IBDQ* 358 (92%) 62-09 (14-42) 305 (78%) 60-85 (16-08) -1-67 (-4-13 to 0-80) 0-19
Global rating of symptom relief 354 (91%) 3-65 (2-75) 305 (78%) 4-13 (2-81) 0-44 (-0-56 to 1-44) 0-39
Secondary outcomes
Average pain intensity* 356 (92%) 2:54 (2-23) 305 (78%) 2-37 (2-15) -0-08 (-0-69 to 0-54) 0-81
Faecal incontinence score 332 (85%) 8-81 (5-05) 287 (73%) 7-74 (5-22) -0-62 (-1-15 to -0-09) 0-021
IBD fatigue score 355 (91%) 857 (3-57) 305 (78%) 828 (3-83) -0-29 (-0-70 to 0-13) 0-18
IBD control score 354 (91%) 8:92 (4-42) 305 (78%) 9-79 (4-68) 0-77 (-0-36 to 1-89) 0-18
IBD control VAS score 354 (91%) 6-59 (2:17) 305 (78%) 6-58 (225) -0-001 (-0-30 to 0-29) 0-99
EQSD utility score 347 (89%) 0-71 (0-23) 298 (76%) 0-75 (0-21) 0-03 (0-01 to 0-05) 0-010
Global rating of satisfaction 357 (92%) 6-39 (2:97) 306 (78%) 6-66 (2:69) 0-25 (-0-79 to 1-29) 0-64
Data are n (%), unadjusted mean (SD), unless otherwise specified. IBD=inflammatory bowel disease. UK-IBDQ=UK Inflammatory Bowel Disease Questionnaire. VAS=Visual
Analogue Scale. *In the past 7 days.
Table 2: Primary and secondary outcomes at 6 months post-randomisation

Figure 2: UK-IBDQ total score and Global Rating of Symptom Relief
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UK-IBDQ total score at baseline, 6 months, and 12 months (A) and Global Rating of Symptom Relief at 6 months and 12 months (B). UK-IBDQ=UK Inflammatory Bowel Disease Questionnaire.

p=0-62; appendix p 48). There was negligible evidence that
the effect of IBD-BOOST differed by categories of other
prespecified baseline moderators (ie, depression and
whether IBD was active or in remission at baseline) in either
primary outcome at 6 months (appendix p 48).

221 (57%) of 391 participants met the predefined criterion
for adherence (completing at least four sessions). More
details on facilitator fidelity and participant adherence will
be presented in a separate process evaluation paper. Esti-
mating the treatment effect for participants who adhered
(complier averaged causal effects analysis) yielded a statis-
tically significant difference in UK-IBDQ score (mean dif-
ference —2-39 [95% CI —4-34 to —0-45], p=0-016). There was
no evidence of an effect on Global Rating of Symptom
Relief score (table 3).
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Sensitivity analyses are reported in the appendix (pp 49-53).
All primary analyses were robust to the presence of missing
data imputed under missing at random or missing not at
random assumptions and to the inclusion of outcomes
completed outside the prespecified data collection window.

358 (92%) of 389 participants in the care as usual
group and 305 (78%) of 391 in the IBD-BOOST
group had UK-IBDQ at 6 months post-randomisation
(appendix pp 61-65), which enabled comparison between
the baseline characteristics of participants with and without
missing outcome data 6 months after randomisation.

Serious adverse events were similar between the
IBD-BOOST group (55 [14%] of 391) and care as usual
group (79 [20%] of 389; appendix p 55). One possibly
treatment-related serious adverse event was reported in
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Figure 3: Forest plot for subgroup analyses of UK-IBDQ and Global Rating of Symptom Relief at 6 months post-randomisation
UK-IBDQ (A) and Global Rating of Symptom Relief (B). IBD=inflammatory bowel disease. IBS=irritable bowel syndrome. PHQ=Patient Health Questionnaire. UK-IBDQ=UK
Inflammatory Bowel Disease Questionnaire. Arrows indicate 95% Cls are beyond that of the x-axis.

Participants Effect estimate (95% CI)* p value
UK-IBDQ
Intention to treat 663 (85%) -1-67 (-4-13 to 0-80) 0-19
CACE 663 (85%) -2:39 (-4-34 to -0-45) 0-016
Global rating of symptom relief
Intention to treat 659 (84-49) 0-44 (-0-56 to 1-44) 0-39
CACE 659 (84-49) 0-49 (-0-26 to 1-25) 0-20

CACE=complier averaged causal effects. UK-IBDQ=UK Inflammatory Bowel Disease Questionnaire. *The number of
participants included in CACE analyses represents the number of participants with observed (ie, non-missing) outcome
data for UK-IBDQ and global rating of symptom relief.

Table 3: CACE analysis of primary outcomes at 6 months post-randomisation

the IBD-BOOST group and there were no deaths: one
participant reported that IBD-BOOST caused a recurrence
of a previous sleep disorder. No safety concerns were raised
by researchers involved in the programme and no events
were reported to the sponsor or ethics committee.

Additional post-hoc analyses (not prespecified in the stat-
istical analysis plan) are provided in the appendix (pp 56-65)
but should be viewed with caution as they were explora-
tory. We explored a possible dose-response effect
(appendix pp 56-57). This analysis specified an interaction
term between post-randomisation assessment and the
number of intervention sessions attended among partic-
ipants in the IBD-BOOST group. We performed two ana-
lyses, with number of intervention sessions attended
specified as a continuous variable and categorical variable.

With completed sessions specified as a continuous vari-
able, at 6 months post-randomisation, there was a statis-
tically significant positive association between the number
of IBD-BOOST sessions completed and UK-IBDQ
(appendix p 56). For each session completed there was a
corresponding 0-32-point improvement, on average, in
UK-IBDQ (B —0-32 [95% CI —0-63 to —0-003], p=0-048).
A stronger dose-response relationship was observed at
12 months post-randomisation in which each intervention
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session attended was associated with an improvement in
UK-IBDQ, on average, of 0-63 points among participants in
the IBD-BOOST group (appendix p 56).

When specifying the number of IBD-BOOST sessions
completed as a categorical variable to assess the robustness
of the findings, there was no clear dose-response pattern
evidentateither post-randomisation assessment. The effect
estimate 95% Cls (almost) uniformly include zero, indi-
cating no intervention effect at 6 months and 12 months
post-randomisation (appendix p 57).

We investigated the effect of IBD-BOOST on faecal
incontinence score at 6 months and 12 months post-
randomisation depending on the value of the score at
baseline (appendix pp 57-60). A three-way interaction was
needed, including group, post-randomisation assessment,
and faecal incontinence score at baseline. Additionally, we
performed this analysis on the entire study population, and
for those participants who had clinical faecal incontinence
symptoms or problems on enrolment.

Three-way interactions for the entire study population
(B 0-02 [SE 0-06], p=0-77) and the subset of participants with
faecal incontinence upon enrolment ( 0-05 [0-08], p=0-55)
indicated negligible evidence that the effect of the inter-
vention on the faecal incontinence score differed depend-
ing on the participant’s baseline value. Similarly, there was
a high degree of 95% CI overlap between the intervention
effect at each baseline value of the faecal incontinence score
at 6 months (appendix p 58) and 12 months (appendix p 60).

Discussion

This study found that the digital intervention IBD-BOOST
was no better than care as usual in improving IBD quality of
life and providing relief from symptoms in participants
with IBD and symptoms of fatigue, pain, and faecal urgency
or incontinence at 6 months or 12 months. For secondary
outcomes, there was a statistically significant difference in
faecal incontinence score at 6 months and 12 months and a
statistically significant difference in generic quality of life at
6 months in favour of IBD-BOOST. There was no evidence
of between-group differences on self-reported fatigue and
pain at either timepoint.

A 2025 Cochrane review of all individual and cluster-
randomised controlled trials of psychological interventions
for IBD identified the IBD-BOOST study as the first rand-
omised trial of a psychotherapy intervention to treat fatigue,
pain, and faecal urgency or incontinence in IBD. This is the
largest randomised controlled trial (n=780) in IBD to date.
The Cochrane review included 21 psychotherapy trials
(n=1678). Like IBD-BOOST, most psychotherapy inter-
ventions included elements of cognitive behavioural ther-
apy, but only one of these studies was a digital intervention.
Most provided face-to-face therapy or remote delivered
therapy with a health-care professional. In line with
IBD-BOOST, 11 of these studies used UK-IBDQ as an
outcome. The combined standardised mean difference in
the Cochrane review was 0-19 (95% CI 0-06 to 0-33),
corresponding to a difference in UK-IBDQ of 4-40 (1-09 to

www.thelancet.com/digital-health Vol m m 2025

7-70), which is larger than the difference found in
IBD-BOOST (mean difference -1.67 [95% CI —4-13 to
0-80]). This suggests that digitally delivered psychotherapy,
and/or psychotherapy that focuses on managing IBD
symptoms, is less effective at improving quality of life in
IBD than other forms of delivery or interventions specifi-
cally targeting quality of life. Alternatively, IBD-BOOST
might have been negatively affected by poor engagement
in digital sessions. A complier-averaged causal effects
analysis among participants who completed four or more
sessions of IBD-BOOST showed larger improvements in
UK-IBDQ scores than those who completed care as usual.

Overall, the results suggest IBD-BOOST is not an effec-
tive treatment for relief of these IBD symptoms, but it
might have some benefit for faecal incontinence and gen-
eric quality of life rather than IBD-specific quality of life.
A possible explanation is that the target population was too
broad. Eligibility criterion was rating the impact of at least
one symptom of fatigue, pain, or faecal urgency or incon-
tinence as 5 or more (0-10 scale). Analysis of the baseline
data suggested large variability in severity and impact of the
symptoms (appendix pp 44-46).” Severity of all three
symptoms was associated with all cognitive and behav-
ioural putative mechanisms of change of the IBD-BOOST
intervention. These mechanisms, outlined in the logic
model included low mood, visceral sensitivity (anxiety),
disease self-efficacy, negative illness perceptions, and all-or-
nothing behaviour. Better screening using validated
measures of symptoms with clinical cutoffs might be
needed to identify individuals most likely to benefit
from IBD-BOOST. Alternatively, screening could use the
putative mediators, although these do not have clinical
cutoffs.

The null findings might have been affected by the timing
and choice of the primary outcome. A meta-analysis of
psychological therapies for IBD showed statistically sig-
nificant improvement in IBD-specific quality of life
immediately after therapy (16 randomised controlled trials
in 1080 participants), but these effects were not sustained at
follow-up.® This finding underscores the need for strategies
to maintain benefits in this lifelong condition. In the
IBD-BOOST trial, quality of life was assessed at 6 months,
12 weeks after the facilitator-supported phase ended,
potentially missing any short-term treatment effects.
Future iterations of IBD-BOOST and similar interventions
could incorporate facilitator booster sessions post-treatment
to help sustain therapeutic gains.

Aswith many digital interventions, adherence to IBD-BOOST
was low. Only 221 (57%) of 391 participants in the IBD-BOOST
group completed the pre-defined adherence dose of four
sessions. Complier-averaged causal effects analysis sug-
gested that participants who complied with IBD-BOOST
reported significantly higher UK-IBDQ than participants
who would have complied in the care as usual group. This
finding suggests that the null effects could relate to insuf-
ficient uptake of IBD-BOOST, although the same effects
were not found for Global Rating of Symptom Relief. Four


http://www.thelancet.com/digital-health

Articles

10

sessions were the minimum dose set in this trial, and it is
unclear at what level adherence should be set.

IBD-BOOST was carefully designed and adhered to
guidance on developing complex interventions, including
an underpinning logic model drawing on empirical evi-
dence of mechanisms related to perpetuating symptoms in
remission and qualitative interviews with participants and
health-care practitioners, and used recommended methods
of iterative feedback from numerous patient and public
involvement and engagement representatives.” The deci-
sion to use non-CBT-trained facilitators for IBD-BOOST
was pragmatic as few gastroenterology services in the UK
have access to trained CBT therapists, but nearly all have
IBD nurses. The choice of only one 30-min session with a
facilitator alongside on-site messaging once per week was
based on interviews, which suggested IBD nurses would
not have time for more support.® This amount of time
might have been insufficient to maximise uptake. A large
trial of a web-based CBT intervention for IBS that included
three 30-min sessions over 12 weeks intervention, a trained
CBT therapist, and two booster sessions, showed higher
adherence than the current trial (69% completed four ses-
sions) and statistically significant results on all primary and
secondary outcomes at 12 months post randomisation.”
We did not address acceptability directly in this study but
had found the digital intervention acceptable in an earlier
feasibility study.”® Further work should explore how to
maximise uptake including either more facilitator support
time and/or staff trained on CBT-based methods. A small
randomised controlled trial of hybrid acceptance and
commitment therapy for IBD, which included 50%
therapist-led sessions and 50% self-directed sessions
(therapists were CBT or acceptance and commitment
therapy-trained psychologists) had greater intervention
adherence than the current trial.?

It might have been too ambitious to include three
symptoms in one treatment (despite patient requests for a
single intervention addressing the three symptoms);”
having separate interventions for each symptom might
have greater effects.

This study was a rigorously conducted, large randomised
controlled trial, which followed CONSORT and Medical
Research Council guidelines for complex intervention tri-
als, was adequately powered, and had reasonable retention
of 85% at the primary endpoint. To our knowledge, it is the
largest randomised controlled trial of a digital psychological
intervention in IBD and the first to attempt to treat the three
main remission symptoms in a single intervention. It tri-
alled a rigorously developed intervention specifically for
people with IBD that appears safe to deliver. The trial began
just a few months before the COVID-19 pandemic started.
Processes including screening and recruitment had to be
altered. There was a paucity of IBD nurses to support the
intervention, and we had to train other facilitators. We had
to curtail the 12-month follow-up because of COVID-19
delays. The initial plan had been to optimise medical
treatment before the start of the trial. As many health-care

staff were moved onto frontline COVID-19 related care,
this was not possible. Future trials should explore the
optimal facilitators. One option is to provide additional
CBT-based training to IBD nurses. Alternately trained CBT
therapists might enhance engagement.

As most of the trial recruitment was undertaken during
the COVID-19 pandemic, it is possible that advice for
people with IBD to shield might have affected engagement
with the intervention and outcomes, either positively or
negatively. To try and assess this, in a separate study
we asked the IBD-BOOST group to complete a survey
after completing the primary endpoint questionnaire.”
171 (48%) of 354 participants responded. 50% reported no
effect, 19% reported a negative effect, and 10% reported a
positive effect; the others were unsure or said it varied.
Overall, possible negative and positive effects might have
evened out, but as fewer than half the participants replied to
this survey, this might not be accurate.

Our sample was predominantly White with limited eth-
nic diversity. Engaging with the intervention necessitated
an ability to read English and access the internet, which is
not available to everyone. The heterogeneous group of
patients with IBD might have affected the results: some
participants had low levels of symptoms; others had high
faecal calprotectin levels indicative of active disease. As
symptom severity was related to a range of psychological
factors, recruiting people with high enough symptom levels
to qualify as a clinical case might achieve better results.

We invited 4449 previous survey responders. We were
unable to distinguish between participants actively decid-
ing not to consent and instances when an invitation was not
read or an email went into a spam folder. Of those who
consented, 108 did not complete screening and 143 repor-
ted exclusion criteria. As IBD-BOOST was conducted dur-
ing the pandemic, we relied on self-selection into the
programme, which might have affected engagement with a
behavioural approach. A referral to IBD-BOOST from a
gastroenterologist with a clear rationale as to why a
behavioural approach is recommended might increase
uptake and engagement.

Finally, there is uncertainty with regards to optimum
outcome measures for a trial that includes three symptoms.
We opted for Global Rating of Symptom Relief and a
disease-specific measure of quality of life.

This large RCT showed that IBD-BOOST, a digital cog-
nitive behavioural-based symptom-management pro-
gramme, did not significantly improve disease-specific
quality of life or Global Rating of Symptom Relief in
patients with IBD with fatigue, pain, or faecal urgency or
incontinence compared to care as usual alone. Secondary
outcomes of faecal incontinence and generic quality of life
were improved in the IBD-BOOST group compared with
care as usual alone, but there was no difference in fatigue or
pain scores. Improved disease-specific quality of life was
observed at 6 months in complier-averaged causal effects
analysis among participants who completed four or more
intervention sessions.
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Future work is needed to increase engagement with and
adherence to IBD-BOOST, including integration with
referral pathways, increasing the amount of facilitator
support, and determining who best to provide this support.
The focus of this work should be on those with higher levels
of symptoms during remission.
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