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ABSTRACT

Background

People with inflammatory bowel disease (IBD) require intensive follow-up with frequent consultations after diagnosis. IBD telehealth
management includes consulting by phone, instant messenger, video, text message, or web-based services. Telehealth can be beneficial
for people with IBD, but may have its own set of challenges. It is important to systematically review the evidence on the types of remote
or telehealth approaches that can be deployed in IBD. This is particularly relevant following the coronavirus disease 2019 (COVID-19)
pandemic, which led to increased self- and remote-management.

Objectives

To identify the communication technologies used to achieve remote healthcare for people with inflammatory bowel disease and to assess
their effectiveness.

Search methods

On 13 January 2022, we searched CENTRAL, Embase, MEDLINE, three other databases, and three trials registries with no limitations on
language, date, document type, or publication status.

Selection criteria

All published, unpublished, and ongoing randomised controlled trials (RCTs) that evaluated telehealth interventions targeted at people
with IBD versus any other type of intervention or no intervention.

We did not include studies based on digital patient information resources or education resources, unless they formed part of a wider
package including an element of telehealth. We excluded studies where remote monitoring of blood or faecal tests was the only form of
monitoring.

Data collection and analysis

Two review authors independently extracted data from the included studies and assessed their risk of bias. We analysed studies on adult
and paediatric populations separately. We expressed the effects of dichotomous outcomes as risk ratios (RRs) and the effects of continuous

Remote care through telehealth for people with inflammatory bowel disease (Review) 1
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outcomes as mean differences (MDs) or standardised mean differences (SMDs), each with their 95% confidence intervals (Cls). We assessed
the certainty of the evidence using GRADE methodology.

Main results

We included 19 RCTs with a total of 3489 randomised participants, aged eight to 95 years. Three studies examined only people with
ulcerative colitis (UC), two studies examined only people with Crohn's disease (CD), and the remaining studies examined a mix of IBD
patients. Studies considered a range of disease activity states. The length of the interventions ranged from six months to two years. The
telehealth interventions were web-based and telephone-based.

Web-based monitoring versus usual care
Twelve studies compared web-based disease monitoring to usual care.

Three studies, all in adults, provided data on disease activity. Web-based disease monitoring (n = 254) is probably equivalent to usual care
(n=174) in reducing disease activity in people with IBD (SMD 0.09, 95% CI -0.11 to 0.29). The certainty of the evidence is moderate.

Five studies on adults provided dichotomous data that we could use for a meta-analysis on flare-ups. Web-based disease monitoring (n =
207/496) is probably equivalent to usual care (n = 150/372) for the occurrence of flare-ups or relapses in adults with IBD (RR 1.09, 95% CI
0.93 to 1.27). The certainty of the evidence is moderate. One study provided continuous data. Web-based disease monitoring (n = 465) is
probably equivalent to usual care (n = 444) for the occurrence of flare-ups or relapses in adults with CD (MD 0.00 events, 95% CI -0.06 to
0.06). The certainty of the evidence is moderate. One study provided dichotomous data on flare-ups in a paediatric population. Web-based
disease monitoring (n = 28/84) may be equivalent to usual care (n = 29/86) for the occurrence of flare-ups or relapses in children with IBD
(RR0.99, 95% Cl 0.65 to 1.51). The certainty of the evidence is low.

Four studies, all in adults, provided data on quality of life. Web-based disease monitoring (n = 594) is probably equivalent to usual care (n
=505) for quality of life in adults with IBD (SMD 0.08, 95% CI -0.04 to 0.20). The certainty of the evidence is moderate.

Based on continuous data from one study in adults, we found that web-based disease monitoring probably leads to slightly higher
medication adherence compared to usual care (MD 0.24 points, 95% Cl 0.01 to 0.47). The results are of moderate certainty. Based on
continuous data from one paediatric study, we found no difference between web-based disease monitoring and usual care in terms of
their effect on medication adherence (MD 0.00, 95% Cl —0.63 to 0.63), although the evidence is very uncertain. When we meta-analysed
dichotomous data from two studies on adults, we found no difference between web-based disease monitoring and usual care in terms of
their effect on medication adherence (RR 0.87,95% Cl 0.62 to 1.21), although the evidence is very uncertain.

We were unable to draw any conclusions on the effects of web-based disease monitoring compared to usual care on healthcare access,
participant engagement, attendance rate, interactions with healthcare professionals, and cost- or time-effectiveness. The certainty of the
evidence is very low.

Authors' conclusions

The evidence in this review suggests that web-based disease monitoring is probably no different to standard care in adults when
considering disease activity, occurrence of flare-ups or relapse, and quality of life. There may be no difference in these outcomesin children,
but the evidence is limited. Web-based monitoring probably increases medication adherence slightly compared to usual care.

We are uncertain about the effects of web-based monitoring versus usual care on our other secondary outcomes, and about the effects of
the other telehealth interventions included in our review, because the evidence is limited.

Further studies comparing web-based disease monitoring to standard care for the clinical outcomes reported in adults are unlikely to
change our conclusions, unless they have longer follow-up or investigate under-reported outcomes or populations. Studies with a clearer
definition of web-based monitoring would enhance applicability, enable practical dissemination and replication, and enable alignment
with areas identified as important by stakeholders and people affected by IBD.

PLAIN LANGUAGE SUMMARY

The use of technology for remote care in inflammatory bowel disease
Key messages

« Remote care is probably the same as usual care (e.g. face-to-face care in clinics and hospitals) for improving inflammatory bowel disease
symptoms in adults; there is limited evidence for children.

« Remote care is probably the same as usual care for avoiding relapses and flare-ups; the same may be true for children.

« Remote care is probably the same as usual care for improving quality of life in adults; there is limited evidence for children.

What is inflammatory bowel disease?

Remote care through telehealth for people with inflammatory bowel disease (Review) 2
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Inflammatory bowel disease refers to two main conditions that cause inflammation of the gut. These are ulcerative colitis and Crohn's
disease. Ulcerative colitis only affects the large intestine. Crohn's disease can affect any part of the digestive tract, from mouth to bottom.

Inflammatory bowel disease mainly causes stomach pain or discomfort, diarrhoea that can be bloody, weight loss, and tiredness.
What did we want to find out?

Providing care from a distance, also called telehealth, is becoming more common, especially since the coronavirus 2019 (COVID-19)
pandemic. Using technology to provide remote care could benefit people with inflammatory bowel disease. Telehealth can take place via
telephone, instant messaging, video, text message, web-based services, or other means.

We wanted to find which communication technologies are used for remote care in inflammatory bowel disease, how they are used, if they
are accessible to everyone, and what are their benefits or drawbacks.

What did we do?

We searched for randomised controlled trials (RCTs; studies where participants are randomly assigned to one of two or more treatment
groups) comparing telehealth with any other treatment for people with inflammatory bowel disease. RCTs give us the highest standard
of evidence.

We applied no limitations for age or type of remote care in our search, but we excluded studies that did not focus on providing care, such
as studies providing only patient information or education. We also excluded studies that provided remote blood or stool test monitoring
with no other type of remote monitoring.

What did we find?

We found 19 relevant RCTs, which enroled a combined total of 3489 people aged eight to 95 years. Remote care was delivered online (e.g.
smartphone applications, websites) or by telephone.

Twelve studies compared web-based care to usual care, three compared telephone-based care to usual care, three compared web-based
care to "sham" care, one compared web-based care to self-care, and one compared psychological and telephone support to usual care.

Web-based remote care is probably no different to usual care in adults for improving symptoms, avoiding relapses or flare-ups, and
enhancing quality of life.

We also found that people who receive web-based care are probably less likely to skip their medicines compared to those that receive
usual care. We are moderately certain about these results based on the current evidence.

The evidence on children is limited.

With the currently available information, we cannot make any judgements on other parameters such as access to care, whether people
with inflammatory bowel disease approve of these programmes and are encouraged to attend appointments, to what degree clinical
professionals are involved in them, and costs or time.

The evidence on other forms of remote care was also very limited.
What are the limitations of the evidence?

One limitation of the evidence was that the RCTs provided unclear descriptions of the remote care programmes, which means that any
organisation wishing to copy and adopt these interventions would have difficulty doing so. The descriptions of usual care (the alternative
treatment group in many studies) were also unclear. This means that standard care might be different from one study to another, which
could make our findings less accurate.

Few studies looked at forms of remote care other than web-based care.

Another limitation is that the different studies measured different results (outcomes) of treatment.
Finally, some studies used poor quality research methods.

What next?

No further studies comparing web-based care to usual care in adults are necessary, unless they last for longer periods of time or give
more details that would help clinicians adopt them anywhere in the world. This includes details on the type and number of staff needed,
resources, equipment, costs, accessibility, and data security. More studies on children may be useful, as well as studies that examine
differences based on sex and social or financial status. In any case, future studies should concentrate on measuring the results that matter
most to people with inflammatory bowel disease and their care providers.

Remote care through telehealth for people with inflammatory bowel disease (Review) 3
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How up-to-date is this review?

This review is up-to-date as of January 2022.

Remote care through telehealth for people with inflammatory bowel disease (Review) 4
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SUMMARY OF FINDINGS

Summary of findings 1. Web-based disease monitoring compared to usual care

Web-based disease monitoring compared to usual care

Patient or population: people with inflammatory bowel disease
Setting: hospitals and tertiary centres, and remotely
Intervention: web-based disease monitoring

Comparison: usual care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of participants Certainty of Comments
(95% Cl) (studies) the evidence
Risk with usual  Risk with web-based dis- (GRADE)
care ease monitoring
Disease activity (adults) — SMD 0.09 higher — 428 participants DODO Equivalentto a
(0.11 lower to 0.29 higher) (3 studies) mean 36-point re-
Follow-up: 12 months Moderate? duction on the
CDAl and a mean
1.7-point reduction
on the SCCAI
Flare-ups/relapse (dichotomous; = Study population RR 1.09 868 participants DODO —
adults) (0.93t01.27) (5 studies)
403 per 1000 440 per 1000 Moderateb
Follow-up: 6-12 months (375 t0 512)
Flare-ups/relapse (continuous; Mean number MD 0.00 more flare-ups (0.06 — 909 participants SPPO —
adults) of flare-ups was  fewer to 0.06 more)
0.19 (SD 0.42) (1 study) Moderated
Follow-up: 12 months
Flare-ups/relapse (dichotomous; = Study population RR0.99 170 participants B®DOO —
children) (0.65t0 1.51) (1 study)
337 per 1000 334 per 1000 Low¢
Follow-up: 12 months (219 to 509)
Quality of life (adults) — SMD 0.08 higher — 1099 participants DODO Equivalent to a
(0.04 lower to 0.20 higher) (4 studies) mean 22-point in-
Follow-up: 12 months Moderated crease on the IBDQ

scale
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*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). The

comparison group risk has been calculated based on the data from the included studies.

CDAI: Crohn's Disease Activity Index; Cl: confidence interval; IBDQ: Inflammatory Bowel Disease Questionnaire; MD: mean difference; RR: risk ratio; SCCAI: Simple Clinical

Colitis Activity Index; SMD: standardised mean difference; SD: standard deviation.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

a Downgraded once for risk of bias related to blinding.
b Downgraded once for risk of bias related to blinding, selective reporting, and other sources.

¢Downgraded once for risk of bias related to blinding and imbalance in the numbers of participants reaching end of study, and once forimprecision due to low participant numbers.

d Downgraded once for risk of bias related to blinding and attrition.

Summary of findings 2. Web-based disease monitoring compared to sham monitoring

Web-based disease monitoring compared to sham monitoring

Patient or population: people with inflammatory bowel disease
Setting: hospitals and tertiary centres, and remotely
Intervention: web-based disease monitoring

Comparison: sham monitoring

Outcomes Anticipated absolute effects* (95% ClI) Relative effect N of partici- Certainty of Comments
(95% ClI) pants the evidence
Risk with sham moni- Risk with web-based disease (studies) (GRADE)
toring monitoring
Disease activity — — — — — No data avail-
able
Flare-ups/relapse — — — — - No data avail-
able
Quality of life (adults) 1 study reported no changes in QoL. Another study — 447 participants B0 -
reached no conclusion. Very low?

Follow-up: 6 months-2 years

(2 studies)
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*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). The
comparison group risk has been calculated based on the data from the included studies.
Cl: confidence interval; QoL: quality of life.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

@ Downgraded once for serious risk of bias concerns (all domains) and twice for very serious imprecision due to very low event numbers.

Summary of findings 3. Web-based disease monitoring compared to self-screening

Web-based disease monitoring compared to self-screening

Patient or population: people with inflammatory bowel disease
Setting: hospitals and tertiary centres, and remotely
Intervention: web-based disease monitoring

Comparison: self-screening

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of participants Certainty of Comments
(95% Cl) (studies) the evidence
Risk with self-screen-  Risk with web-based dis- (GRADE)
ing ease monitoring
Disease activity (adults) 1 study reported no differences in disease activity. — 102 participants OO -
Very low?
Follow-up: 24 weeks (1 study)
Flare-ups/relapse (dichoto- 1 study reported no differences in relapses. — 102 participants B0 -
mous; adults) Very low?
(1 study)

Follow-up: 24 weeks

Quality of life (adults) 1 study reported greater improvement in QoL in the — 102 participants BEOO —

control group. Very lowd
Follow-up: 24 weeks (1 study)

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). The
comparison group risk has been calculated based on the data from the included studies.
Cl: confidence interval; QoL: quality of life.
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GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

a Downgraded once due to serious risk of bias concerns (randomisation, blinding, and selective reporting), and twice for very serious imprecision (very low participant and event

numbers).

Summary of findings 4. Telephone-based disease monitoring compared to face-to-face monitoring

Telephone-based disease monitoring compared to face-to-face monitoring

Patient or population: people with inflammatory bowel disease
Setting: hospitals and tertiary centres, and remotely
Intervention: telephone-based disease monitoring
Comparison: face-to-face monitoring

Outcomes Anticipated absolute effects* (95% CI) Relative effect  N° of partici- Certainty of Comments
(95% ClI) pants the evidence
Risk with face-to-face moni-  Risk with telephone-based (studies) (GRADE)
toring disease monitoring
Disease activity (adults) 1 study, whilst reporting no data on this outcome, mentioned — 60 participants BOOO —
there was no significant change. Very low?
Follow-up: 6 months (1 study)
Flare-ups/relapse (di- Study population RR1.17 42 participants ~ @coo -
chotomous; adults) (0.47 to 2.89) (1 study) Very lowb
286 per 1000 334 per 1000
Follow-up: 6 months (134 to 586)
Flare-ups/relapse (di- Study population RR0.24 86 participants  @oco —
chotomous; children) (0.03 to 2.05) (1 study) Very lowb
95 per 1000 23 per 1000
Follow-up: 6 months (3 to 195)
Quality of life (adults) 1 study, whilst reporting no data on QoL, mentioned there was — 123 partici- BEOO —
no significant change. Another study reported median QoL pants Very lowd
Follow-up: 6 months scores, which were not very different between groups.
(2 studies)
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Quality of life (children) Mean of 106 points (SD 15.5) MD 7 points higher — 86 OO -
on the IMPACT QoL (35 lowest  (0.29 lower to 14.29 higher) (1 study) Very lowb
Follow-up: 6 months to 175 highest)

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). The
comparison group risk has been calculated based on the data from the included studies.
Cl: confidence interval; MD: mean difference; QoL: quality of life; RR: risk ratio.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

@ Downgraded once for serious risk of bias concerns related to blinding and selective reporting, and twice for very serious imprecision due to very low participant numbers and

events.
b Downgraded one for serious risk of bias concerns related to blinding, and twice for very serious imprecision due to very low participant numbers.

Summary of findings 5. Cognitive behavioural therapy manual and telephone support compared to usual care

Cognitive behavioural therapy manual and telephone support compared to usual care

Patient or population: people with inflammatory bowel disease
Setting: hospitals and tertiary centres, and remotely
Intervention: CBT manual and telephone support

Comparison: usual care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  N° of partici- Certainty of Comments
(95% Cl) pants the evidence
Risk withusual  Risk with CBT manual and (studies) (GRADE)
care telephone support
Disease activity — — — — — No data available
Flare-ups/relapse — — — — — No data available
Quality of life — — — — - No data available

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl). The
comparison group risk has been calculated based on the data from the included studies.
CBT: cognitive behavioural therapy;Cl: confidence interval.
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GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.
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BACKGROUND

Description of the condition

Inflammatory bowel disease (IBD) is an umbrella term that
encompasses three main disease subtypes that affect the
gastrointestinal tract: ulcerative colitis (UC), Crohn's disease (CD),
and IBD unclassified. IBS prevalence exceeds 0.3% in Europe,
North America, and Oceania; and incidence is rapidly rising in
newly industrialised countries (Ng 2017). It has no known cure
but can be managed; therefore, it places a huge financial burden
on healthcare systems (Ghosh 2015). Approximately 25% of cases
are diagnosed before 18 years of age, and the main treatment
modalities are pharmacological therapy, dietary therapy, and
surgery. Guided management and care can improve disease
activity, symptomes, clinical outcomes (e.g. need for surgery), and
quality of life (QoL; Elkjaer 2012). After diagnosis, intensive follow-
up and frequent consultations are required to optimise IBD care, at
least for some stages of the disease course (Bernstein 2011).

Description of the intervention

IBD telehealth management refers to the remote delivery of
healthcare management from the healthcare professional to the
person with IBD (McLean 2011). It includes consulting by phone,
instant messenger, video, text message, or web-based services.
Communication can be live, such as by telephone, or delayed, such
as by email (McLean 2009). During a telehealth session, the person
with IBD provides information about their condition and health
status. The information becomes electronically available to the
clinician or other healthcare professional, who uses it to provide
feedback based on their professional judgement (McLean 2011;
Sood 2007). Telehealth can be beneficial for certain subgroups of
people with IBD who might face problems accessing traditional
healthcare resources that require their physical presence, such
as older people, people from socio-economically disadvantaged
backgrounds, and people with physical or learning disabilities.
However, these subgroups may face a separate set of barriers to
accessing telehealth resources (Choi 2014; Forducey 2012; Rimmer
2013). Telehealth is not synonymous with telemedicine, which
"refers to the use of live synchronised videoconferencing, allowing
for interactive video communications between a provider and a
patient" (Groom 2021).

How the intervention might work

Telehealth  consultations work similarly to face-to-face
consultations; the only difference is that any procedure that
requires the patient's physical presence cannot occur (e.g. blood
tests or physical examination; Heida 2018). Therefore, while
telehealth consultations might be a useful substitute when face-to-
face consultations are not possible or recommended, it is unknown
how effective they are compared to face-to-face consultations. The
breadth of available telehealth options also means that each option
has its own advantages and disadvantages.

Telehealth consultations may reduce potential barriers to
multidisciplinary team communication across team members and
organisations and achieve successful communication in real time.
This could facilitate more timely data monitoring and sharing of
questions and concerns voiced by the person with IBD among
the entire multidisciplinary team, including the primary care
professionals (Cross 2012).

Why it is important to do this review

It is important to systematically review the evidence on the effects
of remote or telehealth approaches that can be deployed for IBD
care. This has become particularly relevant since the coronavirus
19 (COVID-19) pandemic and resulting need for increased self-
management and remote management, which these interventions
can facilitate (Al-Ani 2020). It is also key to ascertain the effective
components of remote or telehealth packages so that they can be
replicated and disseminated.

OBJECTIVES

To identify the communication technologies used to achieve
remote healthcare for people with inflammatory bowel disease and
to assess their effectiveness.

METHODS

Criteria for considering studies for this review
Types of studies

All published, unpublished, and ongoing randomised controlled
trials (RCTs) that evaluated telecommunication technologies for
the management of IBD versus face-to-face interventions or no
intervention. Cross-over studies and cluster-RCTs were eligible
for inclusion, but quasi-randomised trials (using inappropriate
randomisation) were ineligible.

We did not include studies on digital patient information resources
(e.g. information on IBD organisation websites, such as Crohn's
and Colitis UK), or education resources alone, unless they formed
part of a wider package that included an element of telehealth as
defined in this review. A separate Cochrane Review is focussing on
education resources for people with IBD (Gordon 2021a).

We excluded studies where remote monitoring of blood or faecal
tests was the only form of monitoring.

Types of participants

People of all ages with a confirmed IBD diagnosis. Subsets such as
CD, UC, or intermediate colitis were eligible.

Types of interventions

We included studies on IBD management interventions that took
place via phone, instant messaging, video, text message, or web-
based services, or any other means of remote communication,
whether live (e.g. telephone conversations) or delayed (e.g. email).

We considered any control intervention, such as face-to-face
interventions, no intervention. Studies that compared different
telehealth interventions to each other were also eligible.

We aimed to perform separate analyses for trials that evaluated
telehealth plus traditional consultations versus traditional
consultations alone and trials that evaluated telehealth versus
traditional consultations.

Types of outcome measures

Our review included dichotomous and continuous outcome
measures. Study outcomes were irrelevant for determining study
eligibility.
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Primary outcomes

« Disease activity at study end, using a recognised disease
activity scoring system, measured clinically, endoscopically, or
histologically, and as defined by study authors (separate for
adults and children, if sufficient data available). We planned to
analyse clinical, endoscopic, and histological data separately.

o Flare-ups or relapses at study end, measured clinically,
endoscopically, or histologically, and as defined by study
authors (separate for adults and children, if sufficient data
available). We planned to analyse clinical, endoscopic, and
histological data separately.

« QoL atstudy end, using validated scales or tools, and as defined
by study authors (separate for adults and children, if sufficient
data available)

Secondary outcomes

« Number of episodes of accessing healthcare (outpatient,
remote, or inpatient) at study end, as defined by study authors

« Medication adherence at study end, as defined and measured by
study authors

« Participant engagement (adherence/compliance) with the
intervention at study end, as defined by study authors

« Rate of attendance or engagement with any or all elements of
the intervention (number of planned appointments attended,
number of planned interactions attended) at study end, as
defined by study authors

« Rate of attendance of interactions with healthcare professionals
during the intervention (as part of the intervention or
otherwise), as defined by study authors

« Costs or cost/time-effectiveness during study, as defined by
study authors

Qualitative outcomes

« Programme attributes (technology type, design, cost, user
guidance, live contact, management of delayed contact, contact
with other members of the multidisciplinary team, time to
response, data security) during study

« Programme requirements (cost, software, infrastructure,
training needs, access requirements (for the person with IBD and
the healthcare provider)) during study

Search methods for identification of studies
Electronic searches

We searched the following databases from inception, applying no
restrictions on the language of publication.

« Cochrane Central Register of Controlled Trials (CENTRAL; 2022,
Issue 1) via Ovid Evidence-Based Medicine Reviews Database
(EBMR; searched 13 January 2022; Appendix 1)

o MEDLINE and MEDLINE ALL via Ovid (1946 to 13 January 2022;
Appendix 2)

« Embase via Ovid (1974 to 13 January 2022; Appendix 3)

« PsycINFO via Ovid (1806 to 13 January 2022; Appendix 4)

o CINAHL via EBSCO (1937 to 13 January 2022; Appendix 5)

« AMED (Allied and Complementary Medicine database) via Ovid
(1985 to 13 January 2022; Appendix 6)

We searched the following trial registries by combining terms
related to IBD and telehealth.

« Cochrane Gut Group Specialised Register
« ClinicalTrials.gov (www.clinicaltrials.gov; Appendix 7)

« World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP;trialsearch.who.int/; Appendix 8)

Searching other resources

As complementary search methods, we carefully checked the
references of included studies and relevant systematic reviews for
other potentially eligible studies. We sought unpublished trials by
contacting experts in the field, and we scanned relevant conference
abstracts that were identified in the search (Embase and CENTRAL)
to capture any studies presented but not yet published in full.

We attempted to obtain translations of papers when necessary.

Data collection and analysis

We carried out data collection and analysis according to the
methods recommended in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2020).

Selection of studies

Two review authors independently screened the titles and
abstracts identified from the literature search, discarding studies
that were clearly irrelevant. We obtained the full reports of all
potentially eligible studies, and two review authors independently
assessed them against our inclusion criteria. We resolved
disagreements by discussion, or by consulting a third review
author where necessary. We presented studies excluded at this
or subsequent stages in the Characteristics of excluded studies
table and recorded the main reason for exclusion. We outlined the
selection process in a PRISMA flowchart (Page 2021).

Data extraction and management

Two review authors independently extracted data from the
included studies using piloted data extraction forms. We collected
the following variables, where available.

« Trial setting: country and number of trial centres

« Trial registration details: registration number,
registration, registered outcomes

+ Methods: study design, total study duration, dates

« Participant characteristics: age, socio-demographics, ethnicity,
disease status, disease type, diagnostic criteria, total number

« Eligibility criteria: inclusion and exclusion criteria

+ Intervention and comparator: type of telehealth and control
intervention, people delivering the intervention, resources
required to deliver the intervention, time to response, people
with access to the intervention, data security

date of

« Outcomes: outcome definition, unit of measurement, time of
collection

+ Results: number of participants allocated to each group, missing
participants, sample size

« Funding source and conflicts of interest
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For studies requiring translation, we used online translation
software or, if necessary, we sought translations by speakers of the
relevant languages.

Assessment of risk of bias in included studies

During data extraction, two review authors independently assessed
all included studies for risk of bias, using the Cochrane risk of
bias tool (RoB 1), as outlined in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). RoB 1 includes
the following risk of bias domains.

« Sequence generation (selection bias)

« Allocation concealment (selection bias)

« Blinding of participants and personnel (performance bias)
« Blinding of outcome assessment (detection bias)

« Incomplete outcome data (attrition bias)

« Selective reporting (reporting bias)

« Other bias

We judged the studies to be at low, high, or unclear risk of bias for
each domain assessed.

After data extraction, two review authors compared the extracted
data to discuss and resolve discrepancies before transferring the
data to the Characteristics of included studies table in Review
Manager Web (RevMan Web 2022).

We judged risk of bias for cluster-RCTs as prescribed in Section
16.3.2 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

Measures of treatment effect

For dichotomous outcomes, we expressed the treatment effect
as risk ratios (RRs) with corresponding 95% confidence intervals
(Cls). For continuous outcomes, we expressed the treatment effect
as mean differences (MDs) with 95% Cls. However, if studies
assessed the same continuous outcome on a different scale,
we estimated the treatment effect using the standardised mean
difference (SMD). We presented SMDs as standard deviation (SD)
units and interpreted them as follows: 0.2 represents a small effect,
0.5 a moderate effect, and 0.8 a large effect.

Unit of analysis issues

The participant was the unit of analysis. For studies comparing
more than two intervention groups, we made multiple pair-wise
comparisons between all possible pairs of intervention groups.
To avoid double counting, we divided shared intervention groups
evenly among the comparisons. For dichotomous outcomes, we
divided both the number of events and the total number of
participants. For continuous outcomes, we only divided the total
number of participants, and left the means and SDs unchanged.

We pooled data from cross-over studies if they were reported
separately before and after cross-over (we only used data from
before cross-over). For cluster-RCTs, we only used study data if the
study authors had used appropriate statistical methods for taking
the clustering effect into account.

If studies reported dichotomous event data per episode instead of
per participant, we contacted the study authors for further data to

avoid unitof analysisissues. If studies reported outcomes at several
time points, we used the longest follow-up.

Dealing with missing data

We contacted study authors to request missing data where
necessary.

For analyses of dichotomous outcomes, we used the numbers
randomised as denominators and numbers of events as
numerators. For analyses of continuous outcomes, we used the
sample numbers as reported by the study authors for each
particular continuous outcome. If the sample numbers were
not reported, we estimated them based on reported attrition
percentages. We attempted to estimate missing SDs using relevant
statistical tools and calculators if studies reported other variance
measures.

Studies that did not report measures of variance were judged at
high risk of selective reporting.

We used the same methods in our sensitivity analyses.

Assessment of heterogeneity

We scrutinised studies to ensure they were clinically homogenous
in terms of participants, interventions, comparators, and
outcomes. To test for statistical heterogeneity, we used a Chi?
test, considering a P value below 0.1 indicative of heterogeneity.
To quantify statistical heterogeneity, we used the I? statistic,
interpreting the values according to the following thresholds
(Higgins 2020).

+ 0% to 40%: might not be important

« 30% to 60%: may represent moderate heterogeneity
« 50% to 90%: may represent substantial heterogeneity
+ 75% to 100%: considerable heterogeneity

We examined possible explanations for heterogeneity when
sufficient data were available, including factors such as participant
characteristics (e.g. age, sex), condition severity, healthcare system,
and country.

Where we detected a considerable degree of statistical
heterogeneity (I* value above 75%), we did not pool the data
in a meta-analysis. We also investigated possible sources of
considerable statistical heterogeneity (e.g. clinical differences, risk
of bias) and conducted sensitivity analyses where relevant. If we
were unable to explain considerable statistical heterogeneity, we
presented the results narratively.

Assessment of reporting biases

We used an inclusive search strategy in an attempt to minimise
reporting biases. Had we included 10 or more studies in a meta-
analysis, we would have investigated publication bias by creating
a funnel plot and visually inspecting funnel plot asymmetry, or
by following other methods described in the Cochrane Handbook
of Systematic Reviews (Higgins 2020). We would also have tested
funnel plot asymmetry by performing a linear regression of the
intervention effect estimate against its standard error, weighted by
theinverse of the variance of the intervention effect estimate (Egger
1997).
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Data synthesis

We summarised the study characteristics narratively, then
performed meta-analyses where two or more studies assessed
similar populations, interventions, and outcomes. We planned to
perform separate analyses of studies on paediatric populations,
adult populations, and different sub-intervention types, using
Review Manager Web (RevMan Web 2022). We synthesised data
using the random-effects model. We pooled RRs for dichotomous
outcomes and MDs or SMDs for continuous outcomes, alongside
95% Cls. When we were unable to carry out a meta-analysis
(e.g. due to lack of uniformity in data reporting), we presented a
narrative summary of the included studies.

We grouped qualitative outcomes by the key attributes defined in
Secondary outcomes, and presented them in additional tables. We
also presented summary descriptive statistics (number of specific
remote telehealth solutions used, mean costs, resources, etc.)
to help readers ascertain the core attributes across studies. We
presented these data narratively and in additional tables.

Subgroup analysis and investigation of heterogeneity

Where we detected heterogeneity, we investigated possible causes
and addressed them using methods described in Higgins 2020.

For our primary outcomes, we presented our analyses separately
based on age (adult/paediatric), and we undertook subgroup
analyses based on disease type, which we considered the variable
most likely to impact outcomes differently.

The statistical methods described in Data synthesis applied to the
subgroup analyses.

Sensitivity analysis

Where possible, we planned to undertake sensitivity analyses on
the primary outcomes to assess whether the findings of the review
were robust to the decisions made during the review process. In
particular, we intended to exclude studies at high or unclear risk of
selection and performance bias. Where analyses included studies
with reported and estimated SDs, we planned to exclude those with
estimated SDs, to assess whether this exclusion would affect the
findings of the review. We investigated whether the choice of model
(fixed-effect versus random-effects) impacted the results, and we
explored heterogeneity in case of major inconsistencies between
the results of the two models.

Summary of findings and assessment of the certainty of the
evidence

We presented the main results for all comparisons in summary
of findings tables. We exported data for each comparison and
primary outcome to GRADEpro software to assess the certainty
of the evidence (GRADEpro GDT). We included all three primary
outcomes in the summary of findings tables. We considered that
the mostimportant outcomes for decision-makers were those from
the comparison 'web-based disease monitoring versus usual care'.

Based on risk of bias, inconsistency, imprecision, indirectness, and
publication bias, we rated the certainty of the evidence for each
outcome as high, moderate, low, or very low. The GRADE Working
Group has defined these ratings as follows.

+ High certainty: we are very confident that the true effect lies
close to that of the estimate of the effect.

+ Moderate certainty: we are moderately confident in the effect
estimate; the true effect s likely to be close to the estimate of the
effect, but there is a possibility that it is substantially different.

» Low certainty: our confidence in the effect estimate is limited;
the true effect may be substantially different from the estimate
of the effect.

« Very low certainty: we have very little confidence in the effect
estimate; the true effect is likely to be substantially different
from the estimate of effect.

We justified all decisions to downgrade the certainty of the
evidence using footnotes, and made comments to aid the reader's
understanding of the review where necessary.

RESULTS

Description of studies

The Characteristics of included studies table, Characteristics
of excluded studies table, Characteristics of studies awaiting
classification table, and Characteristics of ongoing studies table
provide detailed information.

Results of the search

We completed our literature search on 13 January 2022, identifying
3946 records through database searching and three additional
records from alternative sources. After removal of duplicates, 2622
unique records remained. After title and abstract screening, we
retrieved 132 full-text articles; of these, 70 reports of 19 RCTs met
our eligibility criteria. Figure 1 presents the study selection process
in a PRISMA flow diagram.
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Figure 1. Flow chart of study retrieval and selection.
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Included studies

For details of study and participant characteristics, see Table 1.

Setting

Six studies were conducted in the USA (Atreja 2018; Cross 2012;
Cross 2019; Reich 2019; Siegel 2018; Stunkel 2012), one in Canada
(Chauhan 2016), two in the UK (Akobeng 2015; Hughes 2017),
three in Denmark (Ankersen 2019; Carlsen 2017a; Elkjaer 2010a),
one in China (Wang 2020), one in Spain (Del Hoyo 2018), two in
the Netherlands (de Jong 2017; Heida 2018), one in New Zealand
(McCombie 2020), and one in Czechia (Malickova 2020). One study
did not report the location (Ley 2020).

All studies were conducted in hospitals and tertiary centres.
Nine studies were single-centre RCTs (Akobeng 2015; Ankersen
2019; Atreja 2018; Carlsen 2017a; Chauhan 2016; Del Hoyo 2018;
Malickova 2020; Reich 2019; Wang 2020), and nine were multicentre
RCTs (Cross 2012; Cross 2019; de Jong 2017; Elkjaer 2010a; Heida
2018; Hughes 2017; McCombie 2020; Siegel 2018; Stunkel 2012).
One study provided no information in this regard (Ley 2020).

One study was a cluster-RCT (Siegel 2018).

Participants

Participant age ranged from eight years (Akobeng 2015) to 95 years
(Elkjaer 2010a). Three studies examined paediatric populations
(Akobeng 2015; Carlsen 2017a; Heida 2018). All other studies were
in adults (aged 16 years and older).

Three studies examined exclusively UC populations (Cross 2012;
Elkjaer 2010a; Ley 2020), two studies examined exclusively CD
populations (Siegel 2018; Wang 2020), and the remaining studies
examined a mix of IBD types.

Six studies included people with both active and inactive states of
the disease (Carlsen 2017a; Cross 2012; Cross 2019; de Jong 2017,
Del Hoyo 2018; Wang 2020), six studies included people with an
inactive state of the disease (Akobeng 2015; Heida 2018; Ley 2020;
Malickova 2020; McCombie 2020; Reich 2019), two studies included
people with mild to moderate disease (Elkjaer 2010a; Stunkel 2012),
one study included people in remission or with low disease activity
(Ankersen 2019), and four studies did not report on the activity of
the disease (Atreja 2018; Chauhan 2016; Hughes 2017; Siegel 2018).

Twelve studies reported trial registrations (Akobeng 2015; Ankersen
2019; Atreja 2018; Carlsen 2017a; Cross 2012; Cross 2019; de Jong
2017; Del Hoyo 2018; Heida 2018; Hughes 2017; McCombie 2020;
Reich 2019).

Interventions

The studies evaluated the following interventions.

« Telephone consultations versus face-to-face consultations
(Akobeng 2015)

« Mobile phone application disease monitoring versus self-
screening (Ankersen 2019)

« Mobile phone application disease monitoring versus sham
education application (Atreja 2018, abstract only)

« Web-based disease monitoring versus usual care (Carlsen
2017a)

+ Telephone follow-up visits versus clinic follow-up visits
(Chauhan 2016, abstract only)

« Web-based care management portal versus usual care (Cross
2012)

« Web-based care management portal weekly versus every other
week versus usual care (Cross 2019)

« Web-based care management portal versus usual care (de Jong
2017)

« Remote web-based monitoring versus
monitoring versus usual care (Del Hoyo 2018)

« Web-based education and self-treatment versus usual care
(Elkjaer 2010a)

» Automated email alerts and web-based telemonitoring versus
usual care (Heida 2018)

« Cognitive behavioural therapy (CBT) self-complete manual and
telephone support versus usual care in waitlist (Hughes 2017,
abstract only)

« Web-based phone application for medication adherence versus
sham application (Ley 2020)

» Web-based application telemonitoring versus usual care
(Malickova 2020; McCombie 2020)

« Web-based IBD-specific information and electronic reminders
for medication adherence versus sham web-based information
unrelated to IBD (Reich 2019)

« Decision-aid online programme for choice of combination
therapy versus usual care (Siegel 2018, abstract only)

» Web-based application disease monitoring versus usual care
(Stunkel 2012, abstract only)

« Web-based disease monitoring and medication adherence
versus usual care (Wang 2020)

telephone-based

Cross 2019 and Del Hoyo 2018 were three-arm studies. All other
studies had two arms.

Outcomes

The length of the interventions ranged from eight weeks (Hughes
2017) to three years (Siegel 2018).

Primary outcomes
Disease activity

Eight studies reported disease activity as an outcome. Ankersen
2019 measured IBD activity using a colour-coded system based on
the Harvey Bradshaw Index (HBI) for CD participants, the Simple
Clinical Colitis Activity Index (SCCAI) for participants with UC/
indeterminate colitis, and Total Inflammatory Burden Score (TIBS)
for both populations. Cross 2012 used the Seo Index to measure
disease activity. Cross 2019 and McCombie 2020 used the HBI for
CD participants and the SCCAI for UC participants. Malickova 2020
used the HBI for CD participants and the partial Mayo score for
UC participants. Del Hoyo 2018 measured disease activity using
faecal calprotectin (FC) levels, but provided no details in the report.
Chauhan 2016 and Carlsen 2017a stated that disease activity was
an outcome but provided no data.

Flare-ups or relapse

Ten studies measured flare-ups or relapses. Seven studies reported
the number of relapses in each intervention group over the study
period (Akobeng 2015; Ankersen 2019; Cross 2012; Cross 2019; Del
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Hoyo 2018; Heida 2018; McCombie 2020). de Jong 2017 and Elkjaer
2010a reported mean number of flare-ups during the study as
continuous data. Malickova 2020 reported relapses that needed
hospitalisation.

Quality of life

Thirteen studies reported QoL (Akobeng 2015; Ankersen 2019;
Atreja 2018; Chauhan 2016; Cross 2012; Cross 2019; de Jong 2017;
Del Hoyo 2018; Elkjaer 2010a; Heida 2018; McCombie 2020; Reich
2019; Stunkel 2012). Four studies used the Inflammatory Bowel
Disease Questionnaire (IBDQ; Cross 2012; Cross 2019; McCombie
2020; Stunkel 2012). Five studies used the Short Inflammatory
Bowel Disease Questionnaire (SIBDQ; Ankersen 2019; Atreja 2018;
de Jong 2017; Elkjaer 2010a; Reich 2019). Akobeng 2015 and Heida
2018 used the IMPACT questionnaire. Del Hoyo 2018 used the
IBDQ-9, the EuroQol five-dimension questionnaire (EQ-5D), and
Visual Analogue Scales (VAS). Carlsen 2017a and Chauhan 2016) did
not report the method used to measure QoL.

Secondary outcomes
Number of episodes of accessing healthcare

Nine studies reported the number of episodes of accessing
healthcare (Akobeng 2015; Carlsen 2017a; Cross 2019; de Jong
2017; Del Hoyo 2018; Elkjaer 2010a; Heida 2018; Malickova
2020; McCombie 2020). Akobeng 2015 reported the number
of participants in each group that had one or more hospital
admissions. Carlsen 2017a reported total numbers of outpatient
visits, on-demand outpatient visits, acute hospitalisations,
planned outpatient visits, and contacts in total. Cross 2019
reported total encounters, IBD-related hospitalisations, non-IBD-
related hospitalisations, non-invasive diagnostic tests, electronic
encounters, and telephone encounters (per 100 participants per
year). de Jong 2017 reported the mean number of hospital
admissions and outpatient visits. Del Hoyo 2018 reported the
number of outpatient visits. Elkjaer 2010a reported the number of
acute and routine hospital visits per group. Heida 2018 reported
face-to-face encounters with healthcare providers. Malickova
2020 reported the mean number of visits to doctors and IBD
nurses and the mean number of hospitalisations per participant.
McCombie 2020 reported the mean number of gastroenterologist
appointments, surgical appointments, IBD hospitalisations, and
nights in hospital.

Medication adherence

Seven studies measured medication adherence (Ankersen 2019;
Carlsen 2017a; Cross 2012; de Jong 2017; Del Hoyo 2018; Ley
2020; Wang 2020). Ankersen 2019 and Carlsen 2017a used self-
assessment questionnaires with the Medication Adherence Report
Scale (MARS). Cross 2012, de Jong 2017, and Wang 2020 used the
Morisky Medication Adherence Scale (MMAS). Del Hoyo 2018 used
the Morisky-Green Index. Ley 2020 used the Medication Possession
Ratio (MPR).

Participant engagement

Eleven studies studied participant engagement (Ankersen 2019;
Carlsen 2017a; Cross 2019; Del Hoyo 2018; Elkjaer 2010a; Heida
2018; Hughes 2017; Malickova 2020; McCombie 2020; Reich 2019;
Stunkel 2012). Ankersen 2019 reported participant satisfaction.
Carlsen 2017a reported adherence as the number of entries in their
web programme by participants. Cross 2019 defined adherence

as 80% or more completion of self-assessments. Del Hoyo 2018
measured adherence as compliance with more than 80% of
checkups. Elkjaer 2010a assessed compliance via a compliance
questionnaire. Heida 2018 reported compliance as more than
80% response to alerts. Hughes 2017 reported the percentage of
participants completing at least one telephone session. McCombie
2020 reported the results of two system usability scales (SUS).
Malickova 2020 reported non-compliance numbers without any
further details. Reich 2019 reported the percentage of participants
logging into their web application. Stunkel 2012 reported feedback
from participants without providing further details.

Rate of attendance or engagement with any or all elements of the
intervention

Only three studies reported attendance/engagement as number
of planned appointments/interactions attended (Akobeng 2015;
Carlsen 2017a; McCombie 2020). Akobeng 2015 reported the
median number of consultations scheduled by the hospital and
the median number of consultations attended per person. Carlsen
2017areported the number of planned outpatient visits. McCombie
2020 reported the number of people completing FC readings.

Rate of attendance of interactions with healthcare professionals

Only Akobeng 2015 and Del Hoyo 2018) reported rate of interactions
attended. Akobeng 2015 reported the percentage of participants
who had at least one consultation allocated. Del Hoyo 2018
reported percentage of outpatient visits.

Costs or cost/time-effectiveness

Eight studies reported costs or cost/time-effectiveness (Akobeng
2015; Carlsen 2017a; Chauhan 2016; de Jong 2017; Del Hoyo
2018; Elkjaer 2010a; Heida 2018; Malickova 2020). Akobeng
2015 estimated costs to the UK National Health Service (NHS).
Carlsen 2017a estimated economic gains. Chauhan 2016 reported
the average parking and travel costs with an average loss of
income. de Jong 2017 stated mean annual direct costs and mean
annual savings. Del Hoyo 2018 used cost and effect data to
obtain cost-effectiveness and cost-utility, but provided no specific
details. Elkjaer 2010a converted the number of medications plus
professional visits into financial savings for the department. Heida
2018 reported mean annual cost-saving. Malickova 2020 estimated
the reduction on average annual costs between the groups.

Qualitative synthesis
Type of Telehealth

Table 2 and Table 3 provide details of the contents of each
intervention.

Three studies compared telephone consultations to usual care
(Akobeng 2015; Chauhan 2016; Hughes 2017). Two studies
compared web-based disease monitoring programmes to usual
care (Carlsen 2017a; McCombie 2020). Four studies evaluated
web-based care management programmes versus usual care
(Cross 2012; Cross 2019; de Jong 2017; Siegel 2018). Two
studies evaluated web-based monitoring together with automated
email alerts versus usual care (Heida 2018; Malickova 2020).
Ankersen 2019 investigated a mobile phone application for disease
monitoring versus self-screening. Atreja 2018 compared a mobile
phone application for disease monitoring to a patient education
application. Elkjaer 2010a compared web-based online education
and self-treatment to usual care. Ley 2020 compared a web-based
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phone application for medication adherence to a sham application
(containing educational materials and capability to record
medication intake). Reich 2019 evaluated a web-based application
with IBD-specific information and reminders for medication
adherence versus a sham application. Stunkel 2012 evaluated a
web-based application for disease monitoring versus websites with
information regarding IBD. Wang 2020 evaluated nurse-led web-
based disease monitoring and medication adherence application
versus usual care. Del Hoyo 2018 evaluated remote web-based
monitoring versus nurse-assisted telephone care versus usual care.

Other components of the intervention

Seven studies reported educational components as part of the
telehealth intervention (Cross 2012; Cross 2019; Elkjaer 2010a;
Hughes 2017; Reich 2019; Siegel 2018; Wang 2020). Table 2 provides
further details. Three studies measured FC as part of the diagnostic
assessment (Heida 2018; Malickova 2020; McCombie 2020).

Length of intervention, resources, access issues, data security

Length of the intervention varied between eight weeks (Heida 2018)
and three years (Siegel 2018). For details, see Table 2.

Necessary resources were a mobile phone in 16 studies (Akobeng
2015; Ankersen 2019; Atreja 2018; Carlsen 2017a; Chauhan 2016;
Cross 2012; Cross 2019; de Jong 2017; Del Hoyo 2018; Heida 2018;
Hughes 2017; Ley 2020; Malickova 2020; McCombie 2020; Stunkel
2012; Wang 2020), a computer in four studies (de Jong 2017,
Elkjaer2010a; Malickova 2020; Reich 2019), and internet connection
in seven studies (Atreja 2018; Carlsen 2017a; de Jong 2017; Del
Hoyo 2018; Heida 2018; Malickova 2020; Reich 2019). Cross 2019
and McCombie 2020 stated that they provided devices to their
participants. Cross 2019 required participants to have an electronic
weight scale. Table 3 provides further details.

Not having access to a smartphone, computer, or internet was
explicitly reported as an access issue in four studies (Akobeng
2015; Heida 2018; Malickova 2020; Reich 2019). Three studies
reported language barrier as an access issue (Heida 2018; Malickova
2020; Reich 2019). Wang 2020 excluded people who were unable
to use the web application. Stunkel 2012 excluded people with
Blackberry phones. Reich 2019 excluded those with a degree of
cognitive impairment that would impair participation. McCombie
2020 excluded people who were unable to provide written consent.
Hughes 2017 excluded people with suicidal ideations. Table 3
provides further details.

Two studies commented on data security: Cross 2012 mentioned
that the data transmitted from participants' homes was de-
identified and encrypted, and Del Hoyo 2018 mentioned
confidentiality measures to secure the data provided. Table 3
provides further details.

Funding sources and conflicts of interest

Fourteen studies reported their sources of funding (Akobeng 2015;
Ankersen 2019; Atreja 2018; Carlsen 2017a; Cross 2012; Cross 2019;
de Jong 2017; Del Hoyo 2018; Elkjaer 2010a; Heida 2018; Ley 2020;
McCombie 2020; Reich 2019; Wang 2020). Four studies were funded

via government grants (Akobeng 2015; Atreja 2018; Cross 2012;
Cross 2019), nine studies by private sources (Ankersen 2019; Carlsen
2017a; de Jong 2017; Del Hoyo 2018; Heida 2018; Elkjaer 2010a; Ley
2020; Reich 2019; Wang 2020), and one study by a charity and non-
profit research association (McCombie 2020).

Five studies provided no information regarding their source of
funding (Chauhan 2016; Hughes 2017; Malickova 2020; Siegel 2018;
Stunkel 2012).

Twelve studies made conflicts of interest declarations (Akobeng
2015; Ankersen 2019; Carlsen 2017a; Cross 2019; de Jong 2017,
Del Hoyo 2018; Elkjaer 2010a; Heida 2018; Hughes 2017; Ley 2020;
McCombie 2020; Reich 2019). Five studies declared no conflicts
of interest (Carlsen 2017a; Cross 2019; Hughes 2017; McCombie
2020; Reich 2019), four studies declared that several authors
received grants or non-financial support from private providers
(Ankersen 2019; de Jong 2017; Heida 2018; Ley 2020), one study
reported receiving research grants during the conduct of the study
(Akobeng 2015), and two studies declared that several authors had
connections to healthcare companies unrelated to the study (Del
Hoyo 2018; Elkjaer 2010a)

Seven studies provided no conflicts of interest declarations (Atreja
2018; Chauhan 2016; Cross 2012; Malickova 2020; Siegel 2018;
Stunkel 2012; Wang 2020).

Excluded studies

We excluded 27 studies (42 records; see Characteristics of
excluded studies). The main reason for exclusion was wrong
intervention in 14 studies (Ankersen 2017; Carlsen 2017b;

Elkjaer 2010b; Jambaulikar 2015; NCT01852097; NCT02265588;
NCT02707068; NCT03486158; NCT03695783; Oser 2018;
RBR-79dn4k; Sutton 2019; Tripp 2017; Zhang 2020), wrong
population in one study (NCT00310362), and wrong study design
in 12 studies (Camba 2013; Creed 2019; Del Hoyo 2021; Gray 2020;
Greenley 2015; Krier 2011; Mastronardi 2020; Miloh 2017; Moss
2010; NCT04151420; NCT04165265; Snoei 2009).

Studies awaiting classification

There are nine studies (10 records) awaiting classification (Bonnaud
2021; Hommel 2015; NCT02085083; NCT02694042; NCT03059186;
NCT03186872; NCT04754620; NTR2892; NTR4648).

Ongoing studies

We identified nine ongoing studies (10  records;
ACTRN12617000389303; IRCT2020061304775; NCT03985800;
NCT04207008; NCT04388865; NCT04653259; NCT04861597; Norton
2021; RBR-7t8fv7).

Risk of bias in included studies

For a graphical presentation of the results of our risk of bias
assessment, see Figure 2 and Figure 3. Further details can be found
in the risk of bias tables (in the Characteristics of included studies
table).
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Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. (Continued)
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Allocation

Ten studies clearly described random sequence generation and
allocation concealment, so we judged them at low risk of selection
bias in both domains (Akobeng 2015; Chauhan 2016; Cross 2012;
Cross 2019; de Jong 2017Del Hoyo 2018; Elkjaer 2010a; Heida 2018;
McCombie 2020; Wang 2020). Seven studies provided insufficient
information on random sequence generation and allocation
concealment, so we judged them at unclear risk of selection bias
(Ankersen 2019; Atreja 2018; Hughes 2017; Ley 2020; Reich 2019;
Siegel 2018; Stunkel 2012). We considered Carlsen 2017a at unclear
risk in relation to random sequence generation and low risk for
allocation concealment (overall unclear risk of selection bias), and
we judged Malickova 2020 at low risk regarding random sequence
generation and unclear risk for allocation concealment (overall low
risk of selection bias).

Blinding

Due to the nature of the interventions, 15 studies could not blind
participants and personnel and so were at high risk of performance
bias (Akobeng 2015; Ankersen 2019; Carlsen 2017a; Chauhan 2016;
Cross 2012; Cross 2019; de Jong 2017; Del Hoyo 2018; Elkjaer 2010a;
Heida 2018; Hughes 2017; Malickova 2020; McCombie 2020; Reich
2019; Wang 2020). Only Ley 2020 was at low risk of performance
bias, and we judged three studies at unclear risk (Atreja 2018; Siegel
2018; Stunkel 2012).

We considered three studies at low risk of detection bias as
they mentioned or confirmed blinding of outcomes assessors
(Cross 2012; Cross 2019; Malickova 2020). Seven studies provided
insufficient information for judgement (Atreja 2018; Hughes 2017;
Ley 2020; Reich 2019; Siegel 2018; Stunkel 2012; Wang 2020), and
nine studies were at high risk because they confirmed or stated that
assessors were unblinded (Akobeng 2015; Ankersen 2019; Carlsen
2017a; Chauhan 2016; de Jong 2017; Del Hoyo 2018; Elkjaer 2010a;
Heida 2018; McCombie 2020).

Incomplete outcome data

We considered eleven studies at low risk of attrition bias
because they provided sufficient information to make a judgement
(Akobeng2015; Ankersen 2019; Carlsen 2017a; Chauhan 2016; Cross
2019; de Jong 2017; Del Hoyo 2018; Elkjaer 2010a; Malickova 2020;
McCombie 2020; Wang 2020). The remaining seven studies were
at unclear risk as they provided insufficient information to make a
clear judgement (Atreja 2018; Heida 2018; Hughes 2017; Ley 2020;
Reich 2019; Siegel 2018; Stunkel 2012). We rated one study at high
risk of attrition bias (Cross 2012).

Selective reporting

We judged eight studies at low risk of reporting bias, as they
reported all outcomes set out in their trial registrations (Akobeng
2015; Cross 2012; Cross 2019; de Jong 2017; Del Hoyo 2018; Heida
2018; McCombie 2020; Reich 2019). We considered one study at high
risk, as the prioritisation of outcomes differed between the protocol

and the published manuscript (Carlsen 2017a). The remaining
studies provided insufficient information for judgement (Ankersen
2019; Atreja 2018; Chauhan 2016; Elkjaer 2010a; Hughes 2017; Ley
2020; Malickova 2020; Siegel 2018; Stunkel 2012; Wang 2020).

Other potential sources of bias

We rated fifteen studies at low risk of other potential sources of bias
(Akobeng2015; Ankersen 2019; Carlsen 2017a; Chauhan 2016; Cross
2012; Cross 2019; de Jong 2017; Del Hoyo 2018; Heida 2018; Hughes
2017; Ley 2020; McCombie 2020; Reich 2019; Siegel 2018; Wang
2020). Four studies provided insufficient information for judgement
(Atreja 2018; Elkjaer 2010a; Malickova 2020; Stunkel 2012).

Effects of interventions

See: Summary of findings 1 Web-based disease monitoring
compared to usual care; Summary of findings 2 Web-based
disease monitoring compared to sham monitoring; Summary
of findings 3 Web-based disease monitoring compared to self-
screening; Summary of findings 4 Telephone-based disease
monitoring compared to face-to-face monitoring; Summary of
findings 5 Cognitive behavioural therapy manual and telephone
support compared to usual care

1. Web-based disease monitoring versus usual care

Twelve studies evaluated web-based disease monitoring versus
usual care (Carlsen 2017a; Cross 2012; Cross 2019; de Jong 2017; Del
Hoyo 2018; Elkjaer 2010a; Heida 2018; Malickova 2020; McCombie
2020; Siegel 2018; Stunkel 2012; Wang 2020). Two of these studies
were in paediatric populations (Carlsen 2017a; Heida 2018).

Primary outcomes

Summary of findings 1 presents the effect measures (where
calculated) and GRADE judgements for the primary outcomes.

Disease activity

Five studies reported disease activity (Cross 2012; Cross 2019; Del
Hoyo 2018; Malickova 2020; McCombie 2020).

Three studies provided data that we could use for meta-analysis
(Cross 2012; Cross 2019; McCombie 2020). All three studies enrolled
only adults. Web-based disease monitoring (n = 254) is probably
equivalent to usual care (n = 174) in reducing disease activity in
adults with IBD (SMD 0.09, 95% CI -0.11 to 0.29; Analysis 1.1).
The certainty of the evidence is moderate, downgraded for risk of
bias mainly due to lack of blinding. Subgroup comparison showed
similar disease activity in the UC and CD groups. A fixed-effect
sensitivity analysis showed no difference in the results (Analysis
1.2).

Del Hoyo 2018 and Malickova 2020 did not provide suitable data
for meta-analysis. Del Hoyo 2018 measured disease activity only by
proxy (FC levels) and reported no variance measure. At 24 weeks,
the median FC level for clinical activity was 137 ug/g in the web-

Remote care through telehealth for people with inflammatory bowel disease (Review) 21
Copyright © 2023 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

based group and 230 pg/g in the control. Malickova 2020 reported
HBI mean scores of 3.48 in the web-based group and 2.71 in
the control, and Partial Mayo mean scores of 2.71 in the web-
based group and 2.57 in the control. We were unable to draw any
conclusions from these results. We downgraded the certainty of the
evidence to very low forimprecision (very low participant numbers)
and for risk of bias concerns (lack of blinding, selective reporting,
and other bias).

Flare-ups or relapse

Seven studies reported flare-ups or relapse with suitable data for
meta-analysis (Cross 2012; Cross 2019; de Jong 2017; Del Hoyo
2018; Elkjaer 2010a; Heida 2018; McCombie 2020). Six studies
enrolled adults (Cross 2012; Cross 2019; Del Hoyo 2018; de Jong
2017; Elkjaer 2010a; McCombie 2020), and one study enrolled
children (Heida 2018).

Web-based disease monitoring (n=207/496) is probably equivalent
to usual care (n = 150/372) for the occurrence of flare-ups or
relapses in adults with IBD (RR 1.09, 95% CI 0.93 to 1.27; 5
studies; Analysis 1.3). We downgraded the certainty of the evidence
to moderate for risk of bias (lack of blinding, reporting bias, and
other bias). Subgroup comparison showed no major differences
between the mixed IBD, UC, and CD groups. A fixed-effect sensitivity
analysis showed no difference in the results (Analysis 1.4).

de Jong 2017 provided continuous data for flare-ups or relapses.
Web-based disease monitoring (n = 465) is probably equivalent to
usual care (n = 444) for the occurrence of flare-ups or relapses in
adults with CD (MD 0.00 events, 95% CI —0.06 to 0.06; Analysis 1.5).
We downgraded the certainty of the evidence to moderate for lack
of blinding.

Heida 2018 evaluated a paediatric population of mixed CD and
UC patients. Web-based disease monitoring (n = 28/84) may be
equivalent to usual care (n = 29/86) for the occurrence of flare-
ups or relapses in children with IBD (RR 0.99, 95% CI 0.65 to
1.51; Analysis 1.6). We downgraded the certainty of the evidence
to low for imprecision (low participant numbers) and risk of bias
concerns (lack of blinding and imbalance in number of participants
reaching end of study between the two groups).

Table 4 provides further details.

Quality of life

Eight studies measured QoL (Cross 2012; Cross 2019; de Jong 2017,
Del Hoyo 2018; Elkjaer 2010a; Heida 2018; McCombie 2020; Stunkel
2012).

Four studies on adults provided data that we could use for a meta-
analysis (Cross 2012; Cross 2019; de Jong 2017; McCombie 2020).
Web-based disease monitoring (n = 594) is probably equivalent to
usual care (n = 505) for QoL in adults with IBD (SMD 0.08, 95% ClI
-0.04 to 0.20; Analysis 1.7). We downgraded the certainty of the
evidence by one level to moderate for risk of bias concerns (lack
of blinding and attrition). Subgroup comparison showed no major
differences between mixed IBD, UC, and CD.

Afixed-effect sensitivity analysis showed no difference in the results
(Analysis 1.8).

Stunkel 2012 reported an IBDQ mean of 172.9 (undefined measure
of variance 26.8) for the web-based group and 165.9 (undefined

measure of variance 24.7) for the control group. Del Hoyo
2018 reported an IBDQ-9 mean of 53 and EQ-5D mean of 1 for the
web-based group, and an IBDQ-9 mean of 53 and EQ-5D mean
of 1 for the control group, without measures of variance. Elkjaer
2010a provided only commentary on the results of the outcome
("Disease specific QoL was improved in the web-group, as well
as general health, vitality, role emotional, and social functioning,
compared to control group"). Heida 2018 provided mean IMPACT
changes of 1.32 for the web-based group and -0.32 for the control
group, without a measure of variance. The study authors also
commented that 54% of participants in the web-based group
and 44% in the control group reported positive changes. We
were unable to reach any conclusions based on these data. We
downgraded the certainty of the evidence for all of the above
findings to very low for imprecision (very low participant numbers)
and risk of bias concerns (all domains).

Table 4 provides more details.

Secondary outcomes
Number of episodes of accessing healthcare

Eight studies reported number of episodes of accessing healthcare
(Carlsen 2017a; Cross 2019; de Jong 2017; Del Hoyo 2018; Elkjaer
2010a; Heida 2018; Malickova 2020; McCombie 2020); however,
no meta-analysis was possible owing to substantial differences
between studies in the types of healthcare access reported,
methodology, and reporting of the data. We were unable to draw
any conclusions on the effects of web-based disease monitoring
compared to usual care on healthcare access. We downgraded the
certainty of the evidence to very low for imprecision (very low
participant numbers) and risk of bias concerns (all domains). Table
5 provides further details.

Medication adherence

Five studies reported medication adherence (Carlsen 2017a; Cross
2012; de Jong 2017; Del Hoyo 2018; Wang 2020). Four studies
provided data suitable for meta-analysis: continuous data in de
Jong 2017 and Carlsen 2017a, and dichotomous data in Cross
2012 and Del Hoyo 2018.

The analysis of continuous data from de Jong 2017 showed that
web-based disease monitoring (n = 340) compared to usual care
(n = 331) probably leads to slightly higher medication adherence
in adults (MD 0.24 points, 95% Cl 0.01 to 0.47; Analysis 1.9). We
downgraded the certainty of the evidence by one level to moderate
for risk of bias due to lack of blinding.

The analysis of continuous data from Carlsen 2017a showed no
difference between web-based disease monitoring (n = 15) and
usual care (n =18) in terms of their effect on medication adherence
in children, although the results are very uncertain (MD 0.00, 95%
C1-0.63 to 0.63; Analysis 1.10). We downgraded the certainty of the
evidence to very low forimprecision (very low participant numbers)
and risk of bias (lack of blinding).

Meta-analysis of the dichotomous data showed no difference
between web-based disease monitoring (n = 26/46) and usual
care (n = 28/43) in terms of their effect on medication adherence
in adults, although the results are very uncertain (RR 0.87, 95%
Cl 0.62 to 1.21; 2 studies; Analysis 1.11). We downgraded the
certainty of the evidence to very low for imprecision (very low
numbers of events) and risk of bias concerns (lack of blinding
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and attrition). Subgroup comparison showed no major differences
between mixed IBD and UC.

Wang 2020 reported MMAS scores of less than six points for
22 participants in the web-based group and 42 in the control
group, and scores of more than or equal to six points for 98
participants in the web-based group and 77 in the control group at
six months. We were unable to draw any conclusions from these
data. We downgraded the certainty of the evidence to very low for
imprecision (low event numbers) and risk of bias concerns (blinding
and selective reporting).

Table 5 provides further details.

Participant engagement

Eleven studies reported or commented on participant engagement
(Ankersen 2019; Carlsen 2017a; Cross 2019; Del Hoyo 2018; Elkjaer
2010a; Heida 2018; Hughes 2017; Malickova 2020; McCombie 2020;
Reich 2019; Stunkel 2012); however, no meta-analysis was possible
owing to substantial differences between studies in the types
of participant engagement reported, methodology, and reporting
of the data. We were unable to draw any conclusions on the
effects of web-based disease monitoring compared to usual care
on participant engagement. We downgraded the certainty of the
evidence to very low forimprecision (very low participant numbers)
and risk of bias concerns (all domains). Table 5 provides further
details.

Rate of attendance or engagement with any or all elements of the
intervention

Three studies reported attendance or engagement with the
intervention (Akobeng 2015; Carlsen 2017a; McCombie 2020);
however, meta-analysis was not possible owing to differences
in how studies reported this outcome. We were unable to draw
any conclusions on the effects of web-based disease monitoring
compared to usual care on attendance or engagement rate.
We downgraded the certainty of the evidence to very low for
imprecision (very low participant numbers) and risk of bias
concerns (lack of blinding). Table 5 provides further details.

Rate of attendance of interactions with healthcare professionals

Akobeng 2015 and Del Hoyo 2018 reported attendance of
interactions with healthcare professionals; however, meta-analysis
was not possible owing to differences in how the two studies
reported this outcome. We were unable to draw any conclusions
on the effects of web-based disease monitoring compared to
usual care on rate of attendance of interactions with healthcare
professionals. We downgraded the certainty of the evidence to very
low for imprecision (very low participant numbers) and risk of bias
concerns (lack of blinding). Table 5 provides further details.

Costs or cost/time-effectiveness

Eight studies provided estimations of costs or cost/time-
effectiveness (Akobeng 2015; Carlsen 2017a; Chauhan 2016;
de Jong 2017; Del Hoyo 2018; Elkjaer 2010a; Heida 2018;
Malickova 2020); however, meta-analysis was not possible owing
to differences in how studies reported this outcome. We were
unable to draw any conclusions on the effects of web-based
disease monitoring compared to usual care on costs or cost/time-
effectiveness. We downgraded the certainty of the evidence to very

low for imprecision (very low participant numbers) and risk of bias
concerns (all domains). Table 5 provides further details.

Owing to lack of data, we were unable to perform subgroup and
sensitivity analyses prespecified in our protocol.

2. Web-based disease monitoring versus sham monitoring

Three studies evaluated web-based disease monitoring versus
sham monitoring (Atreja 2018; Ley 2020; Reich 2019). We were
unable to perform meta-analyses for any primary or secondary
outcomes (Summary of findings 2).

Primary outcomes
Disease activity

No studies reported disease activity.

Flare-ups or relapse

No studies reported flare-ups or relapse.

Quality of life

Atreja 2018 provided QoL results only for the web-based group
and not the sham group, while Reich 2019 provided QoL means
at six months but without variance measures. We were unable
to draw any conclusions on the effects of web-based disease
monitoring compared to sham monitoring on QoL. We downgraded
the certainty of the evidence to very low for imprecision (very low
participant numbers) and risk of bias concerns (all domains). Table
4 provides further details.

Secondary outcomes
Number of episodes of accessing healthcare

No studies reported healthcare access.

Medication adherence

Ley 2020 provided medication adherence means at study end
but without any variance measures. We were unable to draw
any conclusions on the effects of web-based disease monitoring
compared to sham monitoring on medication adherence. We
downgraded the certainty of the evidence to very low for
imprecision (very low participant numbers) and risk of bias
concerns (selection bias, blinding, attrition bias, and reporting
bias). Table 5 provides further details.

Participant engagement

Reich 2019 reported rates of participants logging onto their web
application (monthly, weekly, and every other week). We were
unable to draw any conclusions on the effects of web-based
disease monitoring compared to sham monitoring on participant
engagement. We downgraded the certainty of the evidence to very
low for imprecision (very low participant numbers) and risk of
bias concerns (selection bias, blinding, and attrition bias). Table
5 provides further details.

Rate of attendance or engagement with any or all elements of the
intervention

No studies reported attendance or engagement rate.

Rate of attendance of interactions with healthcare professionals

No studies reported interactions with professionals.
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Costs or cost/time-effectiveness

No studies reported costs or cost/time-effectiveness.

3. Web-based disease monitoring versus self-screening

One study evaluated web-based disease monitoring versus self-
screening (Ankersen 2019). We were unable to perform meta-
analyses for any primary or secondary outcomes (Summary of
findings 3).

Primary outcomes
Disease activity

The authors of Ankersen 2019 devised their own classification
system for disease activity, presenting SCCAI, HBI, and TIBS mean
scores without variance on their "traffic light" classification over
one year. We were unable to draw any conclusions on the effects
of web-based disease monitoring compared to self-screening on
disease activity. We downgraded the certainty of the evidence to
very low for imprecision (very low participant numbers) and risk of
bias concerns (selection bias, blinding, and reporting bias). Table
4 provides further details.

Flare-ups or relapse

Ankersen 2019 reported combined moderate and severe relapse
numbers based on SCCAI and FC levels; however, the denominator
in this calculation (total number of patients) far exceeded
the number of people randomised, so it was unclear if these
relapses were based on randomised data. We were unable
to draw any conclusions on the effects of web-based disease
monitoring compared to self-screening on relapses or flare-ups.
We downgraded the certainty of the evidence to very low for
imprecision (very low participant numbers) and risk of bias
concerns (selection bias, blinding, and reporting bias). Table
4 provides further details.

Quality of life

Ankersen 2019 reported mean changes in QoL in the two groups,
but it was unclear if these groups comprised the randomised
participants. We were unable to draw any conclusions on the effects
of web-based disease monitoring compared to self-screening on
QoL. We downgraded the certainty of the evidence to very low
for imprecision (very low participant numbers) and risk of bias
concerns (selection bias, blinding, and reporting bias). Table
4 provides further details.

Secondary outcomes
Number of episodes of accessing healthcare

Ankersen 2019 did not report healthcare access.

Medication adherence

Ankersen 2019 reported median (interquartile range (IQR))
adherence values for the two groups, but it was unclear if
these groups comprised the randomised participants. We were
unable to draw any conclusions on the effects of web-based
disease monitoring compared to self-screening on medication
adherence. We downgraded the certainty of the evidence to very
low for imprecision (very low participant numbers) and risk of
bias concerns (selection bias, blinding, and reporting bias). Table
5 provides further details.

Participant engagement

Ankersen 2019 reported no "statistical difference between the two
intervention groups on any of the seven yes/no questions assessing
patient satisfaction". We were unable to draw any conclusions
on the effects of web-based disease monitoring compared to
self-screening on participant engagement. We downgraded the
certainty of the evidence to very low for imprecision (very low
participant numbers) and risk of bias concerns (selection bias,
blinding, and reporting bias). Table 5 provides further details.

Rate of attendance or engagement with any or all elements of the
intervention

Ankersen 2019 did not report attendance or engagement rate.

Rate of attendance of interactions with healthcare professionals

Ankersen 2019 did not report interactions with professionals.

Costs or cost/time-effectiveness

Ankersen 2019 did not report costs or cost/time-effectiveness.

4. Telephone-based disease monitoring versus face-to-face
monitoring

Three studies evaluated telephone-based disease monitoring
versus face-to-face monitoring: two enrolled adults (Chauhan 2016;
Del Hoyo 2018), and one enrolled children (Akobeng 2015).

Primary outcomes

Summary of findings 4 presents the effect measures (where
calculated) and GRADE judgements for the primary outcomes.

Disease activity

Two studies reported disease activity, but neither provided data
suitable for meta-analysis (Chauhan 2016; Del Hoyo 2018; Table 4).

Chauhan 2016 reported no significant change. Del Hoyo
2018 measured disease activity only by proxy (FC levels) and
provided no variance measure. We were unable to draw any
conclusions on the effects of telephone-based disease monitoring
compared to face-to-face monitoring on disease activity. We
downgraded the certainty of the evidence to very low for
imprecision (very low participant numbers) and risk of bias
concerns (selective reporting). Table 4 provides further details.

Flare-ups or relapse

All three studies reported flare-ups or relapse (Akobeng 2015;
Chauhan 2016; Del Hoyo 2018).

Del Hoyo 2018 provided data suitable for meta-analysis from an
adult population. We found no difference between telephone-
based disease monitoring (n = 7/21) and face-to-face monitoring
(n=6/21) in terms of their effect on the occurrence of flare-ups or
relapses in adults with IBD, but the results are very uncertain (RR
1.17,95% C10.47 t0 2.89; Analysis 2.1). We downgraded the certainty
of the evidence to very low for imprecision (very low participant
numbers) and risk of bias concerns (lack of blinding).

Akobeng 2015 provided data suitable for meta-analysis from a
paediatric population. We found no difference between telephone-
based disease monitoring (n = 1/44) and face-to-face monitoring
(n=4/42) in terms of their effect on the occurrence of flare-ups or

Remote care through telehealth for people with inflammatory bowel disease (Review) 24
Copyright © 2023 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

relapses in children with IBD, but the results are very uncertain (RR
0.24,95% C10.03t0 2.05; Analysis 2.2). We downgraded the certainty
of the evidence to very low for imprecision (very low participant
numbers) and risk of bias concerns (lack of blinding).

Chauhan 2016 reported "no significant change" but provided
no data. We were unable to draw any conclusions from this
information. We downgraded the certainty of the evidence to very
low for imprecision (very low participant numbers) and risk of bias
concerns (lack of blinding and selective reporting).

Table 4 provides further details.

Quality of life

All three studies reported QoL (Akobeng 2015; Chauhan 2016; Del
Hoyo 2018).

Akobeng 2015 provided data suitable for meta-analysis from
a paediatric population. It is unclear whether telephone-based
disease monitoring (n =44) compared to face-to-face monitoring (n
=42) affects QoL in children with IBD (MD 7.00 points, 95% CI -0.29
to 14.29; Analysis 2.3). We downgraded the certainty of the evidence
to very low for imprecision (very low participant numbers) and risk
of bias concerns (lack of blinding).

Del Hoyo 2018 reported QoL means without measures of variance.
We were unable to draw any conclusions based on these data.
We downgraded the certainty of the evidence to very low for
imprecision (very low participant numbers) and risk of bias
concerns (lack of blinding and selective reporting).

Chauhan 2016 reported "no significant change" but provided
no data. We were unable to draw any conclusions from this
information. We downgraded the certainty of the evidence to very
low for imprecision (very low participant numbers) and risk of bias
concerns (lack of blinding and selective reporting).

Table 4 provides further details.

Secondary outcomes
Number of episodes of accessing healthcare

Akobeng 2015 and Del Hoyo 2018 reported number of episodes of
accessing healthcare.

Akobeng 2015 reported numbers of participants in each
consultation group that had one or more hospital admissions due
to IBD. It is unclear whether telephone-based disease monitoring
(n = 1/44) compared to face-to-face monitoring (n = 1/42) affects
the number of episodes of accessing healthcare in children with
IBD (RR 0.95, 95% Cl 0.06 to 14.77; Analysis 2.4). We downgraded
the certainty of the evidence to very low for imprecision (very low
participant numbers) and risk of bias concerns (lack of blinding).

Del Hoyo 2018 reported the number of outpatient visits and
telephone consultations. We were unable to draw any conclusions
from these data. We downgraded the certainty of the evidence to
very low for imprecision (very low participant numbers) and risk of
bias concerns (lack of blinding). Table 5 provides further details.

Medication adherence

Only Del Hoyo 2018 reported numbers of participants adhering to
their medication. It is unclear whether telephone-based disease

monitoring (n = 7/21) compared to face-to-face monitoring (n =
14/21) affects medication adherence in adults with IBD (RR 0.50,
95% Cl 0.25 to 0.98; Analysis 2.5). We downgraded the certainty
of the evidence to very low for imprecision (very low participant
numbers) and risk of bias concerns (lack of blinding). Table
5 provides further details.

Participant engagement

Only Del Hoyo 2018 reported participant engagement, specifically
the number of participants who adhered to more than 80% of
checkups planned in the study protocol. It is unclear whether
telephone-based disease monitoring (n =20/21) compared to face-
to-face monitoring (n = 19/21) affects participant engagement
in adults with IBD (RR 1.05, 95% CI 0.89 to 1.25; Analysis 2.6).
We downgraded the certainty of the evidence to very low for
imprecision (very low participant numbers) and risk of bias
concerns (lack of blinding). Table 5 provides further details.

Rate of attendance or engagement with any or all elements of the
intervention

Only Akobeng 2015 reported attendance or engagement rate,
specifically the number of scheduled consultations that each
participant missed. It is unclear whether telephone-based disease
monitoring (n = 36) compared to face-to-face monitoring (n = 40)
affects attendance or engagement rate in children with IBD (MD
1.00,95% C10.48t0 1.52; Analysis 2.8). We downgraded the certainty
of the evidence to very low for imprecision (very low participant
numbers) and risk of bias concerns (lack of blinding). Table
5 provides further details.

Rate of attendance of interactions with healthcare professionals

Only Akobeng 2015 reported attendance of interactions with
healthcare professions, specifically the number of participants
who attended at least one scheduled consultation before the 12-
month follow-up. It is unclear whether telephone-based disease
monitoring (n = 36/44) compared to face-to-face monitoring (n =
40/42) affects the rate of attendance of interactions with healthcare
professionals in children with IBD (RR 0.86, 95% Cl 0.74 to
1.00; Analysis 2.9). We downgraded the certainty of the evidence to
very low for imprecision (very low participant numbers) and risk of
bias concerns (lack of blinding). Table 5 provides further details.

Costs or cost/time-effectiveness

All three studies provided narrative estimates on costs or time-
effectiveness (Akobeng 2015; Chauhan 2016; Del Hoyo 2018). We
were unable to draw any conclusions on the effects of telephone-
based disease monitoring compared to face-to-face monitoring on
cost or cost/time-effectiveness. We downgraded the certainty of the
evidence to very low forimprecision (very low participant numbers)
and risk of bias concerns (lack of blinding). Table 5 provides further
details.

5. Cognitive behavioural therapy manual and telephone
support versus usual care

One study evaluated CBT manual and telephone support versus
usual care (Hughes 2017).

We were unable to perform meta-analyses for any primary or
secondary outcomes (Summary of findings 5).
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Primary outcomes
Disease activity

Hughes 2017 did not report disease activity.

Flare-ups of relapse

Hughes 2017 did not report flare-ups or relapse.

Quality of life
Hughes 2017 did not report QoL.

Secondary outcomes
Number of episodes of accessing healthcare

Hughes 2017 did not report healthcare access.

Medication adherence

Hughes 2017 did not report medication adherence.

Participant engagement

Hughes 2017 reported rates of participants completing at least
one telephone session only for the intervention group. We were
unable to draw any conclusions on the effects of CBT manuals
and telephone support compared to usual care on participant
engagement. We downgraded the certainty of the evidence to
very low for imprecision (very low participant numbers) and risk
of bias concerns (randomisation, blinding, attrition, and selective
reporting).

Rate of attendance or engagement with any or all elements of the
intervention

Hughes 2017 did not report attendance or engagement rate.

Rate of attendance of interactions with healthcare professionals

Hughes 2017 did not report interactions with professionals.

Costs or cost/time-effectiveness

Hughes 2017 did not report costs or cost/time-effectiveness.
DISCUSSION

Summary of main results

This review included a wide range of interventions in a very
contemporaneous area of interest. Since 2020, almost all people
with IBD have had some elements of their care delivered by
telehealth, but this approach had already formed a part of IBD
healthcare provision for some time.

The studies included in this review demonstrate the different
means employed to deliver remote healthcare to people with IBD.
Web-based disease monitoring was the most commonly studied
intervention and was compared to standard or usual care in 12
studies, with just three adding a sham or control web application
to the control group. A single study compared web-based disease
monitoring with self-screening, three studies compared telephone-
based disease monitoring with face-to-face monitoring, and one
study evaluated a CBT manual combined with telephone support
versus usual care.

Most studies compared a form of remote telehealth to normal
or usual care, but descriptions of normal care were limited, and

no studies specified whether standard care groups were offered
remote care, formally or informally.

The analysis for the most common comparison (web-based
monitoring versus usual care) produced the following results.

« Thereis probably no difference between the interventionsin IBD
disease activity in adults.

« Thereis probably no difference between the interventionsin IBD
flare-ups or relapse in adults.

« There may be no difference between the interventions in IBD
flare-ups or relapse in children.

« There is probably no difference between the interventions in
QoL in adults.

« Web-based monitoring compared to usual care probably
improves medication adherence slightly in adults.

The poor reporting of other outcomes measures severely limited
the scope for meta-analysis, and the certainty of evidence was very
low.

Overall completeness and applicability of evidence

Further clarification on the specifics of the web-based monitoring
would support better replication and dissemination (Table 2;
Table 3). Unlike pharmacological intervention reviews, reviews
of this type should establish not only whether an intervention
is effective or safe, but also what specific components of the
intervention are effective. Most studies included in this review
do not provide this information. Lack of detail is a recognised
problem in non-pharmacological trial reporting. An analysis of
non-pharmacological intervention trials found that 61% of reports
did not provide details of the primary intervention, although
trial authors forwarded this information on request in 72% of
cases (Hoffman 2013). In this review, we received only minimal
information from study authors when we contacted them. It is
important that future studies rectify this gap in the evidence base.

The choice of outcomes in the included studies was another
concern. The primary outcomes appeared somewhat arbitrary and
involved many clinical measures. For pharmacological studies,
national governing bodies often mandate the primary outcomes,
but as this is not the case for studies of non-pharmacological
interventions, the analysis in this review is limited. In addition,
follow-up duration was generally short.

Most studies used web-based disease monitoring as the focus for
remote care. Few studies evaluated other remote approaches. It
appears that many ongoing studies are focusing on other forms of
remote care (possibly as a result of the COVID-19 pandemic), and
future updates of this review will likely include these interventions.

We excluded studies where remote monitoring of blood or faecal
tests was the only form of monitoring, as this was a proxy for direct
patient outcomes. This could be considered an incomplete aspect
of our review and a potential focus of a new review.

Finally, standard care was a frequent comparator in the included
studies, but no studies provided clear descriptions of standard
care in terms of the content, form, frequency, and professionals
involved. Without this information, it is unclear to what extent each
intervention differed from its respective control. As a result, the
completeness and utility of the evidence is limited.
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Quality of the evidence

There were significant issues related to risk of bias in the studies
included in this review. Despite our requests to authors of included
studies, we received few data to change our judgements in these
key areas.

Most studies did not blind participants, personnel, or outcome
assessors, but this can be considered acceptable given the context
of the review. As we explained in a previous review (Gordon
2022), research has demonstrated that even in double-blind trials,
participant expectancies can limit the validity of the design;
assessing participants' beliefs about their treatment could help
to overcome this issue (Colagiuri 2010). Nevertheless, blinding
remains a concern and a potential limitation of the included studies
in this review, and we have downgraded the certainty of the
evidence for all our outcomes accordingly.

Reporting of the interventions themselves is another source
of potential bias, as it is difficult to determine what specific
interventions each study delivered. As discussed in Overall
completeness and applicability of evidence, unclear reporting is
a recognised problem within non-pharmacological intervention
studies (Hoffman 2013), and within health education systematic
reviews (Gordon 2016), although the GRADE approach does not
explicitly identify this issue (Gordon 2020). Lack of detail in the
reporting of interventions constitutes the most serious problem
with the evidence base, limiting the utility of our outcomes,
because these interventions cannot be replicated or disseminated.

The outcome of paediatric flare-ups or relapses for web-based
disease monitoring compared to usual care was downgraded twice
forimprecision (low participant numbers) and risk of bias concerns
(blinding and attrition).

All reported primary outcomes for telephone-based disease
monitoring compared to face-to-face monitoring were downgraded
three times for serous imprecision (very low participant numbers)
and risk of bias concerns.

The only secondary outcome we were able to meta-analyse
was medication adherence for web-based disease monitoring
compared to usual care. We considered the evidence for this
outcome based on continuous data in adults to be of moderate
certainty, downgrading once for risk of bias; and we considered the
evidence based on continuous data in children and the evidence
based on dichotomous data in adults to be of very low certainty,
downgrading for very serious imprecision and risk of bias concerns.

Potential biases in the review process

Clinical heterogeneity is a major concernin this review. Most studies
included people with both CD and UC at different disease states.
Had we excluded studies that did not differentiate between CD and
UC (most studies), we would have lost a key source of evidence in
this area. Nevertheless, this clearly introduces a source of bias.

Although some studies analysed IBD populations as one cohort
while others analysed UC and CD populations separately, and
despite the mix of disease states in the included studies, we
do not consider indirectness to be an issue. The constituents of
the interventions were homogenous in their scope for web-based
monitoring, and varied only in the type of telehealth method
adopted. There is no clinical evidence to suggest indirectness

between subgroups of IBD and disease state. However, we
recognise the variation in the methods used by the included
studies may be a limitation of this review. Our outcomes are direct
measures for efficacy and safety in IBD treatment.

We decided to only include studies where the remote component
was the primary focus and not part of a larger package, and we may
have missed studies with relevant evidence as a result.

Agreements and disagreements with other studies or
reviews

Thisis the first Cochrane Review on remote care for people with IBS.

One systematic review from 2014 concluded that distance
management of IBD significantly decreased clinic visit utilisation
but did not significantly affect relapse rates or hospital admission
rates (Huang 2014). Another systematic review, published in
2022, concluded that digital health technologies may be effective
in decreasing healthcare utilisation and costs, though may not
improve risk of relapse, QoL, or treatment adherence in people
with IBD (Nguyen 2022). Similarly, we found no effect on relapse
rates and QoL in comparison to usual care, but we had insufficient
evidence to judge clinic visits, hospital admissions, and costs. The
evidence we found on medication adherence was heterogeneous,
with one meta-analysis suggesting telehealth may be non-inferior
to usual care (though the evidence is very uncertain), and another
suggesting telehealth is probably slightly better than usual care.

The international guidelines for IBD provide no evidence base
to support the use of remote telehealth as a standalone or
replacement intervention, only as an addendum to normal care
(Feuerstein 2020; Feuerstein 2021; Forducey 2012; Ko 2019; Lamb
2019).

AUTHORS' CONCLUSIONS

Implications for practice

The evidence in this review demonstrates that web-based disease
monitoring is probably no different to standard care when
considering disease activity, occurrence of flare-ups or relapse, and
quality of life in adults with inflammatory bowel disease (IBD), and
it probably improves medication adherence slightly. Evidence in
children is limited.

The effects of web-based disease monitoring versus usual care on
the remaining secondary outcomes are unclear, as are the effects of
the other telehealth interventions included in our review, as there
are insufficient high-quality data.

Implications for research

For the comparison web-based monitoring versus standard care,
we consider that further studies are unlikely to change the findings
of this review. Several outcomes demonstrate that the intervention
is no more effective than standard care.

Longer-term studies with outcome measures after some years
could provide more relevant findings for a chronic disease such
as IBD. Additionally, future studies should provide more detailed
reports of the interventions to allow practical dissemination and
replication. This includes details on the type and number of
staff needed, resources, equipment, costs, accessibility, and data
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security. Further studies on children could be useful, as well as
studies that examine differences in efficacy between subgroups
(e.g. sex or socio-economic status).

There is also a need to investigate the impact of other forms
of remote telehealth, including those reported in this review in
small numbers. Nine ongoing studies are currently examining other
remote care strategies.
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Study characteristics

Methods Study design: prospective RCT

Study duration: July 2010-June 2013

Setting: Royal Manchester Children's Hospital, Manchester, UK, a regional Paediatric Gastroenterology

referral centre

Participants

Disease type:

State of disease at beginning of study: all in remission

« IG: UC orindeterminate colitis (n=8), CD (n = 36)
« CG: UCorindeterminate colitis (n=7), CD (n =35)

Inclusion criteria:

« Diagnosis of IBD by established clinical, endoscopic, histological, and radiological criteria
« Clinical remission, defined as an aPCDAI score < 10 for people with CD, or PUCAI score < 10 for those

with UC and indeterminate colitis

Exclusion criteria:

« Active disease (aPCDAI = 15 or PUCAI = 15)
+ Unwillingness to provide informed consent

Age at beginning of study:

« All participants: 8-16 years

+ IG: median 13.9 years (IQR 12.1-15.9)
+ CG:median 13.8 years (IQR 11.2-15.3)

Sex:
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» 1G:30 boys, 14 girls
o CG: 24 boys, 18 girls

Number randomised:

o« 1G:44
o CG:42

Number reaching end of study:

o 1G: 27
o« CG:28

Interventions

1G: telephone consultations with gastroenterology doctor; parents and participants advised to be to-
gether for the appointment (as in face-to-face consultations)

CG: routine appointments in hospital as usual

Outcomes Duration of follow-up: 24 months
Primary outcomes as defined by study authors:
« QoL at 12 months (measured by the IMPACT questionnaire)
Secondary outcomes as defined by study authors:
« Participant and parent satisfaction with consultations (assessed with the Consultation Satisfaction
Questionnaire (CSQ))
« Number of disease relapses (defined by the aPCDAI or PUCAI)
« Anthropometric measures (BMI, height, and weight z-scores)
« Number of hospital admissions
« Proportion of consultations attended
« Duration of consultations
« Costs to the UK National Health Service (NHS)
Notes Funding source: "The project was funded by Research for Patient Benefit Programme, UK National In-
stitute for Health Research (grant number PB-PG-0408-16218)."
Conflicts of interest: "The authors report grants from Research for Patient Benefit Programme, UK Na-
tional Institute for Health Research, during the conduct of the study"
Contact with study authors: no emails sent
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated randomisation scheme.
tion (selection bias)
Allocation concealment Low risk Quote: "The assignment schedule was held centrally and allocation was per-
(selection bias) formed by staff of the hospital's pharmacy department independent from the
trial team."
Blinding of participants High risk Masking not possible because of the nature of the interventions.
and personnel (perfor-
mance bias)
Study level
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Blinding of outcome as- High risk Masking not possible because of the nature of the interventions.

sessment (detection bias)

Study level

Incomplete outcome data  Low risk Attrition and reasons balanced between the groups.

(attrition bias)

Study level

Selective reporting (re- Low risk The trial was registered. Reported outcomes match the protocol and methods

porting bias) section.

Other bias Low risk No baseline imbalance.
Ankersen 2019

Study characteristics

Methods Study design: prospective, open-label, 1:1 RCT

Study duration: July 2015-August 2016

Setting: outpatient clinic at the Department of Gastroenterology, North Zealand University Hospital,
Denmark

Participants

State of disease at beginning of study: remission (SCCAI < 2 or HBI < 5) or with mild-to-moderate dis-
ease activity (SCCAI 3-4 or HBI 5-16)

Disease type per IG/CG:

« IG: UC orindeterminate colitis (n=8), CD (n = 36)
« CG: UC orindeterminate colitis (n=7), CD (n=35)

Inclusion criteria:

» Age=18yearsorolder

« IBD according to Copenhagen diagnostic criteria

« Use of any medical IBD therapy

+ Remission (SCCAI <2 or HBI < 5) or mild-to-moderate disease activity (SCCAI 3-4 or HBI 5-16)
« Ability to speak Danish

+ Having a smartphone

Exclusion criteria:
+ Unwillingness to provide informed consent
Age at beginning of study:

« 1G: mean 48.4 years (SD 16.0); mean age at diagnosis was 37.3 years (SD 14.9)
« CG: mean 44.9 years (SD 15.2); mean age at diagnosis was 32.0 years (SD 13.1)

Sex:

o 1G:24 men (48%), 26 women (52%)
« CG: 26 men (50%), 26 women (50%)

Number randomised:

o 1G:50
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o« CG:52

Number reaching end of study:

« 1G45
« CG:43
Interventions 1G: mobile phone application Constant Care. If participants experienced a recurrence of disease visu-

alised on constant care web application (web-app), they should contact the electronic care (eCare) per-
sonnel by phone or via the personal web-wall, for an early consultation to assess the need for treat-
ment adjustment or diagnostic investigation. The eCare nurses performed daily web ward rounds in
close collaboration with a medical doctor.

CG: self-screening every 3 months

Outcomes Duration of follow-up: 1 year
Primary outcomes as defined by study authors:

« 1l-yeardisease course (traffic light system based on HBI, SCCAI, FC and TIBS). 2 internal assessors char-
acterised the individual disease courses as follows.
o Chronic continuous course: red throughout 1 year

o Chronic continuous course: yellow throughout 1 year

o Chronic continuous course: red and yellow throughout 1 year

o Continuous remission course: green throughout 1 year

o Intermittent course: green, yellow, and red throughout 1 year

o Intermittent course: green with a single relapse (yellow or red) throughout 1 year
« Relapse
» Disease-related quality of life measured with the SIBDQ

Secondary outcomes as defined by study authors:

» Medical adherence measured by a self-assessment questionnaire (MARS)

Notes Funding source: not reported

Conflicts of interest: "Ankersen DV has received grants from Ferring Pharmaceuticals, Crohn Colitis
patient society Denmark, North Zealand University Hospital and nonfinancial support from Calpro AS;
Weimers P has received grants from Ferring laegemidler and Tillotts Pharma AG as well as nonfinancial
support from Janssen- Cilag A/S, Calpro AS, and Vifor Pharma Nordiska AB; Marker D has received non-
financial support from Calpro AS and Pharmacosmos; Bennedsen M has received other financial sup-
port from AbbVie, Tillotts, Takeda, MSD and Pfizer; Saboori S has received non-financial support from
Janssen-Cilag and Salofalk; Paridaens K is an employee of Ferring Pharmaceuticals; Burisch J has re-
ceived grants from AbbVie, Takeda, Tillotts Pharma and personal fees from AbbVie, Janssen-Cilag, Cel-
gene, Samsung Bioepis, MSD, Pfizer and Takeda; Munkholm P has none to declare."

Contact with study authors: we emailed the study authors on 17 October 2021 but received no re-

sponse.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "Patients were randomized to either be screened for disease activity
tion (selection bias) whenever they felt necessary (OD group) or scheduled to be screened every
3M"
Comment: insufficient information to make a judgement and no response to
email request for clarification.
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Allocation concealment Unclear risk Insufficient information to make a judgement and no response to email re-

(selection bias) quest for clarification.

Blinding of participants High risk Quote: "This study was a 1-year open-label randomized trial (1:1) of adult IBD

and personnel (perfor- patients using the constant care platform for self-monitoring of disease activi-

mance bias) ty."

Study level

Blinding of outcome as- High risk Quote: "This study was a 1-year open-label randomized trial (1:1) of adult IBD

sessment (detection bias) patients using the constant care platform for self-monitoring of disease activi-

Study level ty."

Incomplete outcome data  Low risk Reasons for dropouts are stated and are balanced. Stated drop-out number in

(attrition bias) intervention and control groups.

Study level

Selective reporting (re- Unclear risk Trial registration offers limited information on outcomes, though outcomes

porting bias) are reported with appropriate data and are as expected.

Other bias Low risk No baseline imbalance or other sources apparent.

Atreja 2018

Study characteristics

Methods

Study design: prospective phase Ill, single-centre, pragmatic RCT
Study duration: 2 years (104 weeks), protocol registration date 18 February 2015

Setting: recruitment in outpatient and inpatient facilities in Mount Sinai Health System, NY, USA

Participants

State of disease at beginning of study: insufficient information in abstract and protocol
Disease type: mixed
Inclusion criteria:

+ Age=18years
« Having a mobile phone or access to the internet at home
« Ability to complete a web-based questionnaire in English

Exclusion criteria:

« Inability to communicate with the investigators and comply with the study requirements
« Short bowel syndrome or stoma

« Acondition or disease that, in the opinion of the investigators, may make it difficult for the person to
use the HealthPROMISE app (e.g. advanced dementia)

Age at beginning of study: adults

Sex: 163 men (50.9%), 157 women (49.1%)
Number randomised:

1G: 162

CG: 158
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Atreja 2018 (Continued)

Number reaching end of study: 315 (total)

Interventions I1G: HealthPROMISE app: participants track QoL and symptoms every 2 weeks, providers use the visual
data to improve care

CG: usual care + IBD education app

Outcomes Duration of follow-up: 104 weeks
Primary outcomes as defined by study authors:
« Improvement in quality indicators from AGA outpatient quality metrics
Secondary outcomes as defined by study authors:

« SIBDQ

» Emergency visits and hospitalisations

« Change in generic QoL score (EQ-5D)

« Predictors of HEALTHPROMISE app utilisation

Notes Funding source: "The app was developed in-house at Sinai AppLab. The study is supported by the
Crohn's & Colitis Foundation of America (grant #253624) and the National Institutes of Health (5K23
DK97451-02) with Ashish Atreja as the principal investigator."

Conflicts of interest: not reported

Contact with study authors: we sent emails for further clarification on 20 January 2021 and on 6 July
2021. The authors responded that the manuscript was under preparation for publication, providing no
further clarification.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information in abstract and protocol to make a judgement.

tion (selection bias)

Allocation concealment Unclear risk Insufficient information in abstract and protocol to make a judgement.
(selection bias)

Blinding of participants Unclear risk Insufficient information in abstract and protocol to make a judgement.

and personnel (perfor-

mance bias)

Study level

Blinding of outcome as- Unclear risk Insufficient information in abstract and protocol to make a judgement.

sessment (detection bias)

Study level

Incomplete outcomedata  Unclearrisk Insufficient information in abstract and protocol to make a judgement.

(attrition bias)

Study level

Selective reporting (re- Unclear risk The trial was registered. Insufficient information to make a judgement as not

porting bias) all outcomes had been published at the time of the review.

Other bias Unclear risk Insufficient information in abstract and protocol to make a judgement.
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Carlsen 2017a

Study characteristics

Methods

Study design: prospective, open-label, 1:1 RCT
Study duration: 2 years

Setting: outpatient clinic at the Pediatric Department, Hvidovre University Hospital, Denmark

Participants

State of disease at beginning of study:

« IG: UCin remission (n = 14), mild UC (n = 5); CD in remission (n = 2), mild CD (n = 5), moderate CD (n
=0),severeCD (n=1)

« CG: UCin remission (n=9), mild UC (n =4); CD in remission (n =5), mild CD (n = 6), moderate CD (n
=2),severe CD (n=0)

Disease type:

« 1G:CD (n=8),UC (n=19)
.« CG:CD(n=13),UC (n=13)

Inclusion criteria:

« IBD diagnosis according to Copenhagen and Porto criteria

+ Age 10-17 years

« Proficiency in Danish

« Access to the internet

« Nonbiological treatment (oral or topical) or no treatment for IBD

Exclusion criteria:

« Insufficient Danish language skills
+ Lack of intellectual capacity

« Growth retardation

« No access to the internet

« Biological treatment for IBD

Age at beginning of study:

« IG: mean 15.1years (SD 1.82)
« CG: mean 14.7 years (SD 2.11)

Sex:

» 1G:10 boys, 17 girls
o CG: 12 boys, 14 girls

Number randomised:

o 1G: 27
« CG:26

Number reaching end of study:

« 1G:15
« CG:18

Interventions

1G: paediatric/adolescent version of eHealth web-based monitoring tool. Traffic light system based on
self-reported symptoms and FC. Paediatric QoL, school absence, and weight and height measures were
added. A message tool was available for participants to write to the IBD team for non-urgent matters.
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Carlsen 2017a (Continued)

CG: hospital's IBD care guidelines (standard IBD care in Denmark), with outpatient visits every third
month, including blood samples and FC. In addition, participant-completed MARS and VAS, PUCAI/aPC-
DAI, days of school absence since last visit, and IMPACT Il questionnaires.

Outcomes

Duration of follow-up: 2 years
Primary outcomes as defined by study authors:

« Disease activity (self-reported symptoms using PUCAI or aPCDAI)
» Relapse according to PUCAIl and aPCDAI

« Health-related QoL measured with IMPACT IlI

« Absence from school

Secondary outcomes as defined by study authors:

« Total number of outpatient visits
+ Medical adherence according to MARS

+ Evaluation and adherence to the eHealth programme (number of entries of symptom scores and FC
samples)

« Socioeconomic perspectives (reduced school absence and fewer outpatient visits)

Notes

Funding source: "European Crohn's and Colitis Organization, Queen Louise's Hospital Foundation,
TrygFoundation, CALPRO A/S, Tillotts Pharma, Capital Region Denmark, Alice and Frimodts Founda-
tion, Ulcerative Colitis and Crohn’s Danish Patient Society, and Merck Sharp and Dome"

Conflicts of interest: "V. Wewer: Advisory Board, MSD Denmark. A. Paerregaard: Advisory Board Nestle;
Speaker fee (2015) Abbvie. The remaining authors have no conflict of interest to disclose"

Contact with study authors: no emails sent

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "Patients were consecutively randomised by closed envelopes repre-

tion (selection bias) senting one of the 2 groups."

Allocation concealment Low risk Envelopes handled by a person not involved in the study group and blinded to

(selection bias) the person enrolling patients.

Blinding of participants High risk Open-label study.

and personnel (perfor-

mance bias)

Study level

Blinding of outcome as- High risk Open-label study.

sessment (detection bias)

Study level

Incomplete outcome data  Low risk The drop-out rate reported in the published paper is 20/53 (1G: 12/27 (44%);

(attrition bias) CG: 8/26 (31%)). There are no major differences and the reasons for drop-outs

Study level are stated and are balanced.
In the trial registration, enrolment is stated as 103 (IG: 56; CG: 47), but this
seems to include a separate population of people in treatment with biological
infusions.
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Selective reporting (re-
porting bias)

High risk The trial was registered. There is a difference in prioritisation of outcomes be-
tween the protocol (medication adherence) and published manuscript (dis-
ease activity). Disease activity and QoL not appropriately reported.

Other bias Low risk No baseline differences reported by study authors, but differences of PCDAI
and PUCAI in remission between groups at baseline.
Chauhan 2016
Study characteristics
Methods Study design: prospective RCT

Study duration: 6 months

Setting: outpatient clinic at McMaster Medical Centre, Canada

Participants

State of disease at beginning of study: not reported

Disease type: mixed, no further information provided

Inclusion criteria

« People with IBD assigned 3 months after their current appointment
Exclusion criteria: not reported

Age at beginning of study: not reported

Sex: not reported

Number randomised: 60 in total, not reported per IG/CG

Number reaching end of study: not reported

Interventions

1G: telephone follow-up visit by an IBD nurse practitioner 3 months after participant's current appoint-
ment

CG: clinic follow-up visit by an IBD nurse practitioner

Outcomes

Duration of follow-up: 6 months
Primary outcomes as defined by study authors:

+ Disease activity: CRP, HBI (CD) or Partial Mayo Score (UC)
+ Health-related QoL using SIBDQ

Secondary outcomes as defined by study authors:

+ Change in disease activity
« Participant satisfaction using Patient Satisfaction Questionnaire

Notes

Funding source: not reported
Conflicts of interest: not reported

Contact with study authors: we send an email on 10 October 2021 and the study authors responded.
The trial was under review in the journal, but we adjusted the risk of bias section with the results pro-
vided.
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Chauhan 2016 (continued)
Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Participants randomised 1:1 using a computer-generated randomisation list

tion (selection bias) and sealed envelopes.

Allocation concealment Low risk Participants randomised 1:1 using a computer-generated randomisation list

(selection bias) and sealed envelopes.

Blinding of participants High risk Quote: "The participants and investigators were blinded using the sealed en-

and personnel (perfor- velopes numbered chronologically for every participant (i.e. patient 001, pa-

mance bias) tient 002, etc.). These sealed envelopes contained the treatment allocations

Study level (telephone follow-up or clinic follow-up) and were produced by a colleague re-
searcher who was not involved in this study. This blinding of participants and
investigators was maintained up until the participants have consented. Upon
consenting, the corresponding sealed envelope was opened, and the partici-
pant and investigators became aware of the group allocation."

Blinding of outcome as- High risk Quote: "Upon consenting, the corresponding sealed envelope was opened,

sessment (detection bias) and the participant and investigators became aware of the group allocation."

Study level

Incomplete outcome data  Low risk Reasons for dropouts stated, and dropout rate and reasons evenly distributed

(attrition bias) between the groups.

Study level

Selective reporting (re- Unclear risk Study authors state "We reported all primary and secondary outcomes as per

porting bias) our ethics approved study protocol"; however, the protocol is not available,
and the trial was not registered.

Other bias Low risk More people with CD than with UC. Remaining baseline information was equal.

Cross 2012
Study characteristics
Methods Study design: prospective RCT

Study duration: November 2007-February 2010

Setting: University of Maryland, Baltimore, and the gastroenterology clinic of the Veterans Affairs,
Maryland Heath Care System (VAMHCS), MD, USA

Participants

State of disease at beginning of study:

o IG: active UC 40%, UC in remission 60%
« CG: active UC 32%, UC in remission 68%

Disease type: UC
Inclusion criteria:

« UCdiagnosis confirmed by standard clinical, endoscopic, and histologic criteria
« Age=18years

Exclusion criteria:
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« Inability to comply with study protocol

« Previous colectomy with ileostomy or colectomy with ileoanal anastomosis
« History of colonic dysplasia or colorectal cancer

« Uncontrolled medical or psychiatric disease

« Inability or unwillingness to provide consent

+ Age<18years

« Other forms of colitis

Age at beginning of study:

+ IG: mean 41.7 years (SD13.9)
« CG: mean 40.3 years (SD 14.4)
« Overall: mean 41.1 years (SD14.0)

Sex:

e 1G:10 men, 15 women
o CG:7men, 15women

Number randomised:

o« 1G:25
o CG:22

Number reaching end of study:

o« 1G:14
« CG:18

Interventions

1G: home telemanagement in UC (UC HAT, comprising a home unit, a decision support server, and a
web-based clinician portal)

CG: individualised written action plan at the time of group assignment without reinforcement, based
on current evidence-based guidelines and including scheduled and as-needed clinic visits or calls, and
educational fact sheets about UC

Outcomes

Duration of follow-up: 12 months
Primary outcomes as defined by study authors:

« Clinical disease activity using Seo Index scores
« QoL using IBDQ

Secondary outcomes as defined by study authors:

» Medication adherence using MMAS. To evaluate percentage adherence, the study authors di-
chotomised the variable (adherent/non-adherent)

Notes

Funding source: "Broad Medical Research Program (BRMP-0190), University of Maryland General Clini-
cal Research Center Grant (M01 RR16500), General Clinical Research Centers Program, National Center
for Research Resources (NCRR), NIH, and the Baltimore Education and Research Foundation."

Conflicts of interest: not reported

Contact with study authors: we sent an email on 17 October 2021 and received additional informa-
tion.

Risk of bias

Bias

Authors' judgement Support for judgement
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Random sequence genera-  Low risk Random permuted block design with randomly varied block sizes.

tion (selection bias)

Allocation concealment Low risk Quote: "Group assignment was concealed and was not revealed to the pa-

(selection bias) tient or the research team members until after all baseline data were collect-
ed."; "We did computer randomization stratified by disease activity at enroll-
ment (active or inactive). The group assignments were made using sealed en-
velopes."

Blinding of participants High risk Participants not masked to their group assignments

and personnel (perfor-

mance bias)

Study level

Blinding of outcome as- Low risk Research staff at study visits blinded to treatment allocation of participants for

sessment (detection bias) subsequent visits.

Study level

Incomplete outcome data High risk 8/22 (36.3%) children in the IG discontinued the intervention, compared to

(attrition bias) 1/19 (5.3%) in the CG.

Study level

Selective reporting (re- Low risk The trial was registered and the outcomes were appropriately presented.

porting bias)

Other bias Low risk IBDQ scores significantly higher at baseline in CG than in IG; however, this is of
questionable clinical significance given the nature of the IBDQ system. No oth-
er imbalance.

Cross 2019
Study characteristics
Methods Study design: prospective, 3-arm, parallel RCT

Study duration: September 2021-September 2016

Setting: University of Maryland, Baltimore, MD, USA; University of Pittsburgh, PA, USA; and Vanderbilt
University, Nashville, TN, USA

Participants

State of disease at beginning of study: IBD in remission (n =200) and active IBD (n = 148)
Disease type:

« 1G1:CD (n=79), UC (n = 36)
« 1G2:CD (n=78),UC (n=38)
« CG:CD(n=79),UC(n=38)

Inclusion criteria:

« Age=18years
« Diagnosis of CD, UC, or indeterminate colitis according to Lennard-Jones classification

« = 11BD flare-up in 2 years prior to baseline visit (increase in IBD symptoms sufficient to warrant a
change in medication dose or addition of a medication)

Exclusion criteria:

« Inability to speak/read English
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« Inability to comply with study protocol

« Presence of an ileostomy, colostomy, ileoanal pouch anastomosis, or ileorectal anastomosis
« Imminent surgery

« History of short bowel syndrome

« Uncontrolled medical/psychiatric disease

« Pregnancy

» Remission lasting = 2 years

Age at beginning of study:

« IG1: mean 40.1 years (SD 13.2)
« 1G236.4years (SD 11.5)
« CG40.1years(SD11.7)

Sex:

« 1G1l:48 men, 67 women
e 1G2:50 men, 66 women
« CG:53 men, 64 women

Number randomised:

« IG1:115
« 1G2:116
« CG:117

Number reaching end of study:

« 1G188
« 1G281
« CG90

Interventions

IG1: participants log onto the TELE-IBD website every other week to answer questions about disease
symptoms, adherence, side effects, to check bodyweight and to receive educational content. Partici-
pants receive self-action plans after each self-testing session. Alerts are generated to the nurse co-ordi-
nator if certain clinical criteria are met.

1G2: participants log onto the TELE-IBD website weekly to answer questions about disease symptoms,
adherence, side effects, to check bodyweight and to receive educational content. Participants receive
self-action plans after each self-testing session. Alerts are generated to the nurse co-ordinator if certain
clinical criteria are met.

CG: standard of care for participants modelled after the standard of care at all 3 study sites. Com-
prehensive assessment, a guideline concordant therapy plan, scheduled and as-needed clinic visits,
scheduled and as-needed telephone calls, and administration of educational fact sheets about dis-
ease-specifi