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Abstract

Background: Telemedicine plays an important role in the management of inflammatory bowel disease (IBD), particularly
during a pandemic such as COVID-19. However, the effectiveness and efficiency of telemedicine in managing IBD are unclear.

Objective: This systematic review and meta-analysis aimed to compare the impact of telemedicine with that of standard care
on the management of IBD.

Methods: We systematically searched the PubMed, Cochrane Library, EMBASE, Web of Science, and Scopus databases on
April 22, 2020. Randomized controlled trials comparing telemedicine with standard care in patients with IBD were included,
while conference abstracts, letters, reviews, laboratory studies, and case reports were excluded. The IBD-specific quality of life
(QoL), disease activity, and remission ratein patientswith IBD were assessed as primary outcomes, and the number of in-person
clinic visits per patient, patient satisfaction, psychological outcome, and medication adherence were assessed as secondary
outcomes. Review Manage 5.3 and Stata 15.1 were used for data analysis.

Results: A total of 17 randomized controlled trials (2571 participants) were included in this meta-analysis. The telemedicine
group had higher IBD-specific QoL than the standard care group (standard mean difference 0.18, 95% CI 0.01 to 0.34; P.03).
The number of clinic visits per patient in the telemedicine group was significantly lower than that in the standard care group
(standard mean difference —0.71, 95% CI —1.07 to —0.36; P<.001). Subgroup analysis showed that adol escentsin thetelemedicine
group had significantly higher IBD-specific QoL than those in the standard care group (standard mean difference 0.42, 95% ClI
0.15 to 0.69; 12=0; P.002), but there was no significant difference between adults in the 2 groups. There were no significant
differencesin disease activity, remission rate, patient satisfaction, depression, self-efficacy, generic QoL , and medication adherence
outcomes between the telemedicine and standard care groups.

Conclusions: Telemedicine intervention showed a promising role in improving IBD-specific QoL among adolescents and
decreased the number of clinic visits among patients with IBD. Further research is warranted to identify the group of patients
with IBD who would most benefit from telemedicine.
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Introduction

Inflammatory bowel disease (IBD), including Crohn disease
and ulcerative colitis, is a group of chronic inflammatory
disorders of the gut. The prevalence of IBD is increasing
worldwide, with 3 million cases recorded in the United States
in 2015 and 4 million cases projected in Canada by 2030 [1,2].
Because of its recurrent relapsing-remitting nature, IBD exerts
a substantial economic and health burden on patients and their
families, health organizations, and nations [3,4]. The lack of
curative therapy for this condition entails lifelong medication
and follow-up that need to be effectively monitored in patients
with IBD [5].

Telemedicine was first defined by the World Health
Organization as health care service provided to patients at a
distance through information communication technologies (ie,
SMS text messaging, web-based applications, real-time
telephone) [6]. It is a broad term. Although the specific
telemedicine subtypes (telemonitoring, tele-education, and
teleconsulting) exhibit significant heterogeneity, they are closely
tied together by the concept of remote health care resources
delivery [7]. Given the convenience of communication
technologies, clinicians have been increasingly using eHealth
interventions as a supplementary tool to conduct follow-up and
provide education, including disease status and medication
instruction. Electronic medical technology has been proven to
change the course of certain chronic diseases such as diabetes
and asthma[8-11]. Patients with IBD, commonly diagnosed as
having the condition at ayoung age and deemed to need lifelong
follow-up for long-term remission, could also potentially benefit
from telemedicine intervention for preventing disease
progression and reducing complications and operation rates
[12-14]. Telemedicine has played an important role in the
management of IBD during the recent COVID-19 pandemic
[15]. Specific toolssuch asthe IBD Monitoring Index for Mobile
Health have been developed and validated for clinical
management [16-21]. Others tools such as the IBD disk have
been adapted to smartphone apps to monitor IBD-associated
disability [22,23].

However, there is no consensus on remote health care
technology preferences for IBD management because of
contradictory results and high heterogeneity among studies.
Few studies precisely quantified the magnitude of intervention
effects [24-26], athough many studies demonstrated that
telemedicine had a major impact on the management of 1BD
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[7,27,28]. We aimed to estimate the differences between
telemedicine and standard care in the management of IBD by
conducting asystematic review and meta-analysis of randomized
controlled trials (RCTS).

Methods

This study was performed in accordance with the PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines.

Search Strategy and Selection Criteria

Literature Search Strategy

Two investigators (LLP and ZDL) independently searched
publicationsinthe PubMed, Cochrane Library, EMBASE, Web
of Science, and Scopus databases (search date April 22, 2020)
using the following search terms: (telemedicine OR telemonitor
OR ehedth OR telehedlth OR telecommunication OR
telemanagement OR telecare OR (telephone monitoring) OR
telenursing OR ((remote and short) message service) OR (mobile
health) OR (mobile applications) OR teleconsultation) AND
((inflammatory bowel disease) OR (ulcerative colitis) OR
(Crohn’sdisease)). The search in the Web of Science, Cochrane
Library, and Scopus Google Scholar databases was limited to
titlesand abstracts. However, no limitations were applied to the
search of PubMed and EMBASE. We also manually searched
the reference lists and related literature to identify additional
publications. The data sets used in this study can be obtained
from the corresponding author on request. Records were
imported into EndNote X 9.0 software (Clarivate) to eliminate
duplications.

Eligibility Criteria and Study Selection

Two authors (LLP and HY L) independently screened thetitles,
abstracts, and keywords of the identified articles and selected
suitable papers for full review. Disagreements were resolved
by athird investigator (ZDL) or by consensus.

The studies included had to meet the following PICOS
(participants, interventions, control, outcomes, study design)
criteriadescribed in Textbox 1 [6].

The exclusion criteria were as follows. conference abstracts,
letters, reviews, laboratory studies, and case reports in which
the necessary information could not be extracted; non-English
publications, and studies that did not report the outcomes
required.
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Textbox 1. Inclusion criteria.

Pang et d

1. P (participants)
Patients diagnosed as having IBD

2. | (interventions)

3. C (control)

4. O (outcomes)

5. S(study design)
Only randomized controlled trials

Telemedicine defined as “the use of electronic information and communication technologies for the delivery of health care when there exist distances
between patents and health care providers’ such asinternet, mobile phone applications, and SM'S text messaging

Standard care or usual care provided by the medical center according to IBD treatment guidelines

At least one of the following outcomes: inflammatory bowel disease-specific quality of life, disease activity, remission rate, generic quality of life,
sel f-efficacy, depression, medication adherence, patient satisfaction, and the number of clinic visits per patient

Risk of Bias

Two reviewers (LLP and HYL) independently assessed the
quality and risk of bias of the included studies using the
Cochrane Handbook of Systematic Reviews of Interventions
[29]. In addition, the revised Jadad scale was also applied to
assessthe quality of theincluded articles[30]. Any disagreement
was resolved by the third reviewer (ZDL).

Data Extraction

Two authors (LLPand HY L) independently extracted data, and
disagreements were resolved by a third investigator (ZDL).
Extracted data included first author, publication year, country,
participant characteristics (age, gender, diseasetype, and disease
activity status), intervention, follow-up time, and outcomes.
The investigators contacted authors to obtain original data not
reported in the published papers. If the number of telemedicine
intervention groups was more than one, amalgamation of these
groups was performed. If outcomes were reported more than
once, the updated data would be evaluated on priority.

Outcomes and Definitions

Primary outcomes in our study included IBD-specific QoL,
disease activity, and remission rate. Secondary outcomes
included generic QoL, self-efficacy, depression, medication
adherence, patient satisfaction, and the number of in-person
clinic visits per patient.

Except the number of clinic visits, reported outcomes were
measured by specific questionnaires or scales. For instance,
IBD-specific QoL was assessed by the IBD questionnaire
(IBDQ) [31]. Disease activity was assessed by the Mayo score,
Walmsley index, or Seo index for ulcerative colitis or
indeterminate colitis and by the Harvey Bradshaw Index for
Crohn disease[32-35]. Additionally, remission rate was defined
asthe proportion of patientsin clinical remission at the endpoint
or during the intervention [36,37]. Patient satisfaction was
defined by scales (eg, consultation satisfaction questionnaire)
evaluating the acceptance of care provided by clinical staff [38].

Data Synthesisand Statistical Analysis

All data were analyzed using Review Manager 5.3 (The
Cochrane Collaboration) and Stata 15.1 (StataCorp). We used
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standardized mean difference (SMD) with 95% CI to calculate
continuous variables and relative risk with 95% ClI to calculate
discontinuous variables. Owing to the heterogeneity between
theincluded studies, we used arandom-effects model to assess
a relatively more conservative estimate of the 95% CI.
Heterogeneity was eval uated using the Cochrane Q statistic and
|2 statistic. Subgroup analysiswas conducted if needed, focusing
on predefined stratification including the follow-up time (<12
months or not) and patient characteristics (adults or adol escents
or patients aged above 18 years or not). Funnel plots, Egger
test, and Begg test were used to examine potential publication
bias.

Results

Search Process, Study Characteristics, and Quality
Assessment

A total of 1422 articles were identified after searching the
databases, and 2 additional articleswereincluded through search
of the references. Of the 711 unique studies obtained after
removing duplications, 617 irrelevant articles were eliminated
and 94 were assessed in full text. The following publications
were excluded: 12 articles because of alack of accessible full
text, 13 because of incomplete data, 7 for being unrelated to the
topic, and 11 for failure of randomization; 21 conference
abstracts; and 13 reviews. Finally, 17 RCTs were considered
potentially eligible and comprised 2571 patients from 2010 to
2020; most of these RCTswere conducted in the United States
[39-45], followed by the Netherlands [46-48], New Zeaand
[49,50], Denmark [12,51], the United Kingdom [52], Spain
[53], Ireland [12], and Turkey [13]. The process of selecting
enrolled studiesis shown in Figure 1.

Table 1 summarizes the key characteristics of the included
studies and participants. The results of the revised Jadad scale
for the enrolled studies are also shown in Table 1 and indicate
that 13 identified studies were of high quality (ranging from 5
to 7). Three of the included studies are from the same clinical
trial but report different outcomes. The methodological quality
of enrolled studiesis shown in Figure 2 and Figure 3.
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Figure 1. Flow diagram of the selection of enrolled studies.

1422 potentially relevant articles were identified

by searching databases
277 from PubMed

238 from Scopus

470 from Embase

310 from Web of Science
127 from Cochrane

Identification

Screening

Eligibility

Included

https://www.jmir.org/2022/3/e28978

RenderX

Pang et d

2 additional records
identified through
other sources

'

(n=711)

Records after duplicates removed

A 4

>

617 excluded

94 articles selected for full text review

y

Full-text articles excluded:

-no accessible full-text (12)
-unrelated to topic (7)

-incomplete data (13)

-review (13)

-not randomized controlled trial (11)
-conference abstract (21)

Total (77)

17 studies included in meta-analysis

JMed Internet Res 2022 | vol. 24 | iss. 3|€28978 | p. 4
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 1. Characteristics of the included studies and participants.
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Reference  Country Jadadscore  Age Maelto- Partici-  Participant characteris- | yervention/appli-  Follow-  Outcomes
(years), mean tal®(%) pants® n UCS cation? up time
(SD)/mean (months)
(IQR)/mean
(range)®
Linn et Nether- 1+1+0+1=3 40.84 (14.51) 40.4vs 52vs33 . Individualsdiag- Telemonitoring 6 o Pdientsatis
a, lands VS 51.5 nosed with IBDP  through web or faction
2018[48] 45.21(17.15 . Individualsreceiv- SMStextmessag- - Sef-effica
21(17.15) ingimmunosup- NG Vs usua care o
pressant or biolog- +  Medication
ical therapy for the adherence
first time score
Ako United 2+2+0+1-5 139 68vs57 44vs42 .  Youngpeople Teleconsulting 12 «  IBD-specif-
Beng et King- (12.1,15.9) (aged 8-16 years) through tele- ic QoL®
al, 2015 dom Vs with IBD phone . Padient sis-
52 faction
[52] 13.8 vsusua care i
(11.2,15.3)
Bil United 2+2+0+1=5 39.7 (13) 385vs 75vs72 « AdultswithIBD  Telemonitoring 12 o  Sdf-effica
Grami et States vs37.7(116) 474vs vsT75 who experienced  and tele-educa- cy
al, 2019¢ Vs 36.9 an IBD flare.W|th- tlpn through mo-
19 in2yearsprior to bile phone with
[42] 40.2 (11) thetrial SM Stext messag-
o Individuasatleast ingvsstandard
18 years of age care
Carlsen, Den- 1+2+1+1=5 15.1(1.82) 37vs46 27vs26 o Childrenand ado- Telemonitoring 24 o Number of
2017[51] mark vs14.7 (2.11) lescents, 10-17 through web- clinic visits
yearsold, diag- based applica per patient
nosed ashaving  tions, SMStext
IBD messaging, and
phone cal
vs standard care
Crosset  United 2+2+0+1=5 41.7 (13.9) 40vs32 25vs22 .« Adultswithulceras Telemonitoring 12 «  |IBD-specif-
a, States Vs tive colitis through home ic QoL
2012 [39] 40.3 (144) unit-server . DISBa% ac-
PC provider tvity
dord « Medication
vs standard care adherence
rate
Cross, United 2+2+0+1=5 40.1(13.2) 4.7 115vs e« Adults=18years Telemonitoring 12 «  |BD-specif-
oug! S m o R gD oniramo . Disweeac
[40) 4(11.5) Vs as. who experienced  bile phone with tivity
Vs atleastoneIBD  SMStext messag- « Remission
40.1(11.7) flareinthe2years ing rate
prior tothebase- /5 tandard care
line visit
DeJong, Nether- 2+2+0+1=5 44.0(+14.1) 42vs4l 465vs o Outpatientsaged Telemonitoring 12 «  |BD-specif-
2017[47] lands VS 444 18-75 yearswith  through web- ic QoL
441 (142 IBD and without  based applica- e Number of
1(14.2) anileoana orileo- tionson atablet outpatient
rectal pouch anas- or visitsper pa
tomosis smartphone tient
dard « Medication
vs standard care adherence
rate
o Sdf-effica
cy
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Reference Country Jadadscore Age Maelto-  Partici- F_’artici pant characteris- | rerveni on/appli- Foll ow- Outcomes
(vears), mean tal®(%) pants®n UGS cation? up time
(SD)/mean (months)
(IQR)/mean
(range)?
Del Hoyo Spain 2+2+0+1=5 41.32(19-66) 429 21vs21l .« Adults=18years Telemonitoring 6 «  |BD-specif-
etal, VS vs571 Vs21 of agediagnosed  through aweb- ic QoL
2018 ashaving IBD for based system « Remission
and 2019 40.91(24-60)  vs57.1 atleast 6 months  with smartphone rate
[18,53] vs o Patientswhohad appsoratabletor o Diseaseac-
39.31(22-61) complex IBD through the tele- tivity
whenimmunosup- phone «  Generic
pressantsor biolog- s standard care QoL
ic agentswereini- « Maedication
tiated adherence
score and
rate
o Pdientsatis
faction
Elkjaer et Den- 2+2+2+1=7 Denmark: Den- Denmark: «  Patientsaged 18- Tele-education 12 « Maedication
a, mark 40 (21-69) mark:  105vs 69 yearswho met  through web- adherence
2010[12] and Ire- Vs 495vs 106 the international  based spplica- rae
land 311 i diagnostic criteria  tions vs usual + Remission
44 (21-69) ~ Irdland. for mild to moder- care rate
Ireland: Ireland: 57 ys41 ate ul cerative coli- o Number of
60.8 vs tis and were treat- clinic visits
41 (18-66) 415 ed with 5-aminos-
vs alicylic acid
46 (19-65)
Heidaet Nether- 2+2+0+1=5 15 (12-16) 64vs45 84vs86 .« Patientsaged 10- Telemonitoring 13 «  |BD-specif-
a, lands VS 19 yearswith IBD through web- ic QoL
inclinical remis-  based applica- + Remission
2017 [46] 15 (13-17) sion at baseline tions, email, and rate
o Patientsdiagnosed phonecalls
as having IBD vsusual care
more than 6
months before en-
rolment
Hunt et United 0+0+0+1=1 36(10) 20.6 32vs3l .« Patientsatleast 18 Tele-education 15 «  |BD-specif-
a, States (total partici-  (total years old who through cognitive ic QoL
2017 [44] pants) partici- self-reported a behavioral thera- . Disease ac-
pants) previousdiagnosis py delivered on- tivity
of IBD, according line « Depression
toamedica pro- 5 ysual care
fessional’s feed-
back for IBD pa-
tients
« Patientswith sec-
ondary irritable
bowel syndrome
or with aknown
psychological risk
factor for poor
health-related QoL
in chronic gastroin-
testinal tract disor-
ders
Krieret  United 1+2+1+1=5 62.8(11.5) 87vs68 15vs19 .« PdatientswithIBD Teleconsulting 9 o Pdientsdis
a, States VS who underwent 57  through real-time faction
2011[45] encountersin 9 image
285 (39) months vs standard care
2+2+0+1=5 52vs46 50vs50 12
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Reference  Country Jadadscore  Age Maelto- Partici-  Participant characteris- | yervention/appli-  Follow-  Outcomes
(years), mean tal®(%) pants® n UCS cation? up time
(SD)/mean (months)
(IQR)/mean
(range)?
McCom- New 35.2(12.4) . Patientswhowere Telemonitoring «  |BD-specif-
bieetal, Zedand VS 16 yearsor older  through smart- ic QoL
2020[49] with confirmed phone apps vs
343(12.9) IBD and who had  standard care
at least 2 outpa-
tient appointments
and <3 disease
flaresin the past
12 months
McCom- New 2+0+0+1=3 38.3(12.8) 33.6 113vs86 «  All adultswith Tele-education 6 «  |BD-specif-
bieeta, Zedand VS vs38.4 IBD aged 18to 65 through computer- ic QoL
2016 [50] years ized cognitive be- »  Generic
39.6(11.8) havioral therapy QoL
vs usual care « Depression
Milohet United 1+1+1+0=3 — — 21vs30 « ChildrenwithIBD Telemonitoring 12 « Maedication
da, States who were 8 years  through SM Stext adherence
2017 [43] and older messaging vs rate
standard care o Diseaseac-
tivity
o Number of
clinic visits
per patient
Ozgur Turkey 2+2+2+1=7 37.26(12.99) 56.7 30vs30 .« Adultsaged 18 Tele-education 2 o  |BD-specif-
Soy et dl, VS Vs 60 years or over who  through web- ic QoL
2019113 werediagnosed as  based applica- « Remission
[13] 41.63(11.85) having IBD for 6  tionson the com- rate
months puter or phone
vs standard care
Schliepet United  2+2+0+1=5 37.3(11.6) 45vs 71vs74 « Adultswhowere Telemonitoring 12 o Depressive
al, 20209 States VS 40.5 Vs 72 >18 yearsof age, and tele-educa symptoms
41 vs375 werediagnosed as  tion through a «  Generic
[+ 39.3(134) having IBD,and  mobile phone QoL
Vs experienced at with SMS text
39.5(12.0) leastone|BD flare messaging vs
inthe2 yearsprior standard care

tothebaselinevis-
it (anincreasein
IBD symptoms
sufficient to war-
rant achangein
medi cation dose or
addition of amedi-
cation)

#These items were recorded as experimental vs control group.

bBD: inflammatory bowel disease.

QoL : qudlity of life.

%These studies came from the same clinical trial but reported different outcomes.
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Figure 2. Risk of bias graph.
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Primary Outcomes

I BD-Specific Quality of Life

A total of 10 clinical trials including 1632 participants were
enrolled to compare | BD-specific QoL in the telemedicine and
standard care groups. We found that IBDQ scores were higher
inthetelemedicine group thanin the standard care group (SMD
0.18, 95% CI 0.01 to 0.34; 12=47; P=.03; Figure 4). Subgroup
analysis dratified by follow-up time (<12 months or not) and
parti cipants characteristics (adults or adol escents) was conducted
to examine the relatively high heterogeneity and identify the
type of patients in need of telemedicine care. There was no
significant differencein the IBDQ scoresin the short-term (SMD

Std. Mean Difference

Pang et d

0.23, 95% CI -0.22 to 0.68; 1°=61; P=0.31) or long-term
subgroups (SMD 0.17, 95% CI 0 to 0.34; 1°=47; P=.05;
Multimedia Appendix 1). Furthermore, adolescents in the
telemedicine group had significantly higher IBDQ scores than
those in the standard care group (SMD 0.42, 95% CI 0.15 to
0.69; 12=0; P=.002), but no significant difference was found for
adults between the groups (SMD 0.11, 95% CI -0.06 to 0.28;

12=41; P=.21; Multimedia Appendix 2).
Funnel plot showed potential publication bias in our
meta-analysis (Figure 5), contrary to the results of the Begg

(P=.86) and Egger test (P=.26). This inconformity could be
explained by the relatively small number of enrolled studies.

IBD-specific quality of life compared between telemedicine and standard care groups. IBD: inflammatory bowel disease

Std. Mean Difference

IV, Random, 95% Cl IV, Random, 95% Cl

Figure 4.
[13,39,40,44,46,47,49,50,52,53].
Telehealth Standard care

Study or Subgroup Mean SD Total Mean SD Total Weight
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Cross 2012 [39] 1781 321 25 1873 32.2 22 6.1%
Cross 2018 [40] 180315 308518 233 1783 282 M7 17.0%
DeJong 2017 [47] 54.44 905 340 5371 .87 33 20.5%
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Disease Activity and Remission Rate

To examine the effectiveness of telemedicine in managing
disease activity, 7 RCTs with a total of 955 patients were
included. Disease activity was not significantly different
between the telemedicine and standard care groups (SMD 0.08,

Pang et d

95% CI —0.09 to 0.24; 1°=0; P=.38; Figure 6). Meanwhile, the
remission rate in the telemedicine group was not significantly
lower than that in the standard care group (relative risk 0.94,

95% Cl, 0.83 to 1.05; 12=6; P=.26; Multimedia Appendix 3).

Figure 6. Disease activity in the telemedicine and standard care groups [39,40,44,53].

Telehealth Standard care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean S0 Total Weight IV. Random. 95% Cl IV, Random. 95% CI
Cross 2012 [39] 122 39.3 25 1136 28 22 87% 0.24 [0.34, 0.81]
Cross 2018 [40] 37032 36827 187 3T 36 79 39.2% 0.00 [0.27,0.27]
Cross 2018 [40] 1.8541 1.8428 74 14 14 38 18.6% 0.26 [-0.13, 0.66] T
Del Hoyao 2018 [33] 1.375 1.3718 16 1 1.16 7 36% 0.27 FO62,1.17]
Del Hoyo 2018 [33] 3.085 29285 26 343 382 14 6.8% -0.10 [-0.75, 0.58]
Hunt 2017 [44] 5.6 21 a 62 249 26 4.5% -0.21 [-1.01, 0.58]
M Combie 2019 [49] 1.4 1.1 13 1.7 149 14 5.0% -0.12 [-0.88, 0.63]
Me Combie 2019 [49] 24 34 ar 2 25 36 13.6% 013 [0.33, 0.89] - 1

Total (95% CI) 356 236
Heterogeneity: Tau®= 0.00; Chi®= 2.81, df=7 (P = 0.90), F= 0%
Test for overall effect: 7= 087 (P = 0.38)

100.0%

Secondary Outcomes

Number of Clinic Visits per Patient

To investigate whether telemedicine intervention could lower
the number of clinic or outpatient visits, we analyzed 6 articles
that included 1479 patients with IBD. The number of clinic
visits per patient was significantly lower in the telemedicine
group than in the standard care group (SMD -0.71, 95% CI
-1.07 to -0.36; 12=85; P<.001; Multimedia Appendix 4).

Patient Satisfaction
In 3 studies that included 183 participants, patient satisfaction
was not significantly different between the telemedicine and

standard care groups (SMD 0.21, 95% CI -0.12 to 0.54; 1°=14;
P=0.21; Multimedia Appendix 5).

Psychological Outcomes (Depression, General QoL, and
Self-efficacy)

In the assessment of psychological outcomes, 7 clinical trias
with 1165 participants showed no significant difference in the
mental health of patients with IBD between the telemedicine
and standard care groups (SMD -0.31, 95% CI -0.79 to 0.17;
12=66; P=.21 for depression score; SMD 1.37, 95% Cl -0.42
t03.15; 1°=97; P=.13for generic QoL; SMD 0.01, 95% Cl -0.16

t00.17, 12=23%; P=.95 for self-efficacy; Multimedia A ppendices
6-8).

Medication Compliance

A total of 5 RCTswith 1169 patients with IBD were included
to assess medi cation compliance. Considering that some articles
reported the Morisky Scale score while others merely reported
the medication compliance rate, we pooled datainto 2 measures
(medi cation compliance score and rate). M edication compliance
in the telemedicine group did not improve significantly
compared with that in the standard care group in terms of
medication compliance scoreand rate (SMD 0.11, 95% CI -0.09

to 0.30; 12=19; P=.27 and relative risk 1.29, 95% Cl 0.77 to
2.17; 1°=88; P=.33, respectively; Multimedia Appendix 9).
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Discussion

There is high demand for long-term personalized care and
medi cation to maintain remission and reduce therisk of relapse
in patientswith IBD [5,54]. Because of the convenience of use,
telemedicine intervention may play an increasingly important
rolein managing IBD [27,55]. We aimed to investigate whether
patients with IBD could benefit from telemedicine technology
by performing a systematic review and meta-analysis. It was
evident that enrolled studies exhibited obvious heterogeneity
in the specific intervention used. The reason for this
heterogeneity could not be identified because of the diversity
and physical limitations of the IBD centers delivering
telemedicine and their purposes and areas of application.
However, regardless of the heterogeneity, we did find that
patients who received telemedicine intervention had higher
IBDQ scores and a significantly lower number of clinic visits
per patient than those who received standard care. Importantly,
adolescent patients with IBD benefit more from telemedicine
and had significantly higher IBDQ scores that those who
received standard care.

One possible reason is that there are more opportunities for the
youth to access this relatively new form of care viathe internet
or mobile phones. Unlikein other chronic diseases (eg, chronic
obstructive pulmonary disease), the peak onset of IBD is seen
at a younger age [3,56]. This implies that telemedicine would
be more acceptable in such patients with IBD. In addition, it
seemed obvious that telemedicine could decrease the number
of in-person clinic visits compared with standard care. However,
none of the studies reported exact data or definitive conclusions
onthisissue. Considerabletime and cost could be saved through
thereduction of travel and waiting hoursfor regular officevisits.

Given therobust effects of relapse or disease course onthedaily
life of patients with IBD, attention should be focused on
relieving the psychological burden on these patients [57]. It is
necessary to note that tel emedicine aiming to improve outcomes
in patients with IBD, such as through the incorporation of
impactful web-based cognitive behavioral therapy (a form of
tele-education), has proven to be an effective method for the
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management of mental health in patients with chronic
gastrointestinal tract diseases [25]. However, our study showed
no significant differences in psychological outcomes, such as
depression, generic QoL, and self-efficacy, between the
telemedicine and standard care groups. One potentia
explanation isthat standard care provided by the referral center
had built in emphasis on the importance of mental health care.

Theoretically, patients receiving telemedicine intervention have
more access to report a flare than conventional follow-up and
therefore receive more prompt consultation from health care
givers. However, no significant differences were observed for
disease activity and remission rates between these 2 groupsin
our meta-analysis. Thereasonsfor thismay be asfollows: most
patients were in remission at baseline, which led to a ceiling
effect; it remains uncertain whether eHeal th technol ogies could
better influence the natural course of IBD compared with
standard care; and evaluation of disease activity was based on
the score self-reported by patients or their families without
objective measurements. Hence, it is difficult to conclusively
state theimpact of telemedicineintervention on disease activity
in patients with IBD.

In terms of therapeutic compliance, medication adherence was
adequate in only around 45% of patients with IBD [58].
Nonadherence to medical therapy could cause a5-fold increase
intherisk of relapse, and low medication compliance correlates
with lower QoL and higher cost of hospitalizations [59,60].
Thus, there is an urgent need to promote better medication
compliance in patients with IBD. Our findings did not show a
significant improvement in medication compliance in the
telemedicine group, which was inconsistent with the outcomes
reported by Rohde et a [26]. It is reasonable to speculate that
this may be related to the compliance rate at baseline, as
noncompliant patients might be more reluctant to participatein
RCTs. Consequently, the participants enrolled are more
compliant with the medication, which resultsin aceiling effect.

Pang et d

Because of the superiority and popularity of mobile technology,
intervention restricted to mobile phones is considered to be
promising for the management of chronic diseases[61,62]. Our
meta-analysis not only investigated the effectiveness of
telemedicine in IBD, but also focused on the specific type of
telemedicine, including mobiletechnology. All enrolled studies
in our meta-analysis incorporated mobile devices into the
telemedicine intervention, except 2 in which the intervention
was confined to a computerized web-based system [45,50].
Therefore, we anticipate that our findings of the use of
telemedicine for the management of 1BD could also be applied
to mobile technology.

Degspite the strengths of this meta-analysis, there are certain
limitations. First, there was an unavoidable high attrition rate
in some studies that used the per protocol analysis. Second,
some RCTs did not use the blinded-method design because of
intervention characteristic limitations, which led to performance
and detection biases. Third, the number of enrolled studiesin
the meta-analysis was relatively modest, which led to the
contradictory results ascribed to potential publication bias.
Finally, the specific population that would most benefit from
telemedicine could not be identified because of a lack of
complete reported data in the included studies.

In conclusion, constrained by the current limited material to
provide telemedicine for IBD patients, the heterogeneity of
specific telemedicine intervention was obviously evident.
However, in accordance with the idea of providing health care
from a distance, telemedicine should not be regarded as a
uniform therapeutic method as is done for drug treatments but
as a mode of health care delivery and even as an important
adjuvant to routine clinical practice. Meanwhile, telemedicine
intervention did show a promising role in improving IBDQ
scores among adol escents and decreased the number of clinic
visitsby patientswith IBD. Further research is needed to identify
the patients with IBD who would most benefit from
telemedicine.

Acknowledgments

We would like to thank the National Natural Science Foundation of China for providing funding for this meta-analysis. The
funder of this study had no role in the study design, data collection, data analysis, data interpretation, or writing of the report.
The corresponding author had full access to all the data in the study and had final responsibility for the decision to submit for
publication.

Authors Contributions

LL P designed the search strategy. LLP and ZDL performed the search. LLP and HY L performed the abstract screening, full-text
screening, dataextraction, and risk of bias assessment. All the authors drafted and revised the manuscript. RM and MHC supervised
the overall study.

Conflicts of Interest
None declared.

Multimedia Appendix 1

Subgroup analysis of the inflammatory bowel disease questionnaire comparing the telemedicine with standard care by follow-up
time.
[PNG File, 28 KB-Multimedia Appendix 1]

https://www.jmir.org/2022/3/e28978 JMed Internet Res 2022 | vol. 24 | iss. 3 | 28978 | p. 11

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app1.png&filename=c7d8aed7472604371333a555494868f1.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app1.png&filename=c7d8aed7472604371333a555494868f1.png
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Pang et a

Multimedia Appendix 2

Subgroup analysis of the inflammatory bowel disease questionnaire comparing the telemedicine with standard care by the age
of patients.

[PNG File, 27 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Remission rate comparing the telemedicine versus the standard care.
[PNG File, 12 KB-Multimedia Appendix 3]

Multimedia Appendix 4

The number of clinic visits per patient comparing telemedicine with standard care.
[PNG File, 14 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Patient satisfaction comparing telemedicine with standard care.
[PNG File, 11 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Depression comparing the telemedicine with the standard care.
[PNG File, 11 KB-Multimedia A ppendix 6]

Multimedia Appendix 7

Generic quality of life comparing the telemedicine with the standard care.
[PNG File, 11 KB-Multimedia Appendix 7]

Multimedia Appendix 8

Self-efficacy comparing the telemedicine with the standard care.
[PNG File, 12 KB-Multimedia Appendix 8]

Multimedia Appendix 9

(A) Medication compliance score comparing the telemedicine with the standard care.(B) Medication compliance rate comparing
the telemedicine with the standard care.
[PNG File, 23 KB-Multimedia A ppendix 9]

References

1.

Dahlhamer M, Zammitti ER, Ward BW, Wheaton AG, Croft JB. Prevalence of inflammatory bowel disease among adults
aged =18 years - United States, 2015. MMWR Morb Mortal Wkly Rep 2016 Oct 28;65(42):1166-1169 [FREE Full text]
[doi: 10.15585/mmwr.mm6542a3] [Medline: 27787492]

2. Coward S, Clement F, Benchimol E, Bernstein C, Bitton A, Carroll M, et al. Tu1698 - Analyzing the rising preval ence of
IBD: predicting the prevalence in 2030 by age group. Gastroenterology 2018 May;154(6):S-992-S-993. [doi:
10.1016/S0016-5085(18)33324-9]

3. Ananthakrishnan AN. Epidemiology and risk factors for IBD. Nat Rev Gastroenterol Hepatol 2015 Apr 3;12(4):205-217.
[doi: 10.1038/nrgastro.2015.34] [Medline: 25732745]

4.  Windsor JW, Kaplan GG. Evolving epidemiology of IBD. Curr Gastroenterol Rep 2019 Jul 23;21(8):40. [doi:
10.1007/s11894-019-0705-6] [Medline: 31338613]

5. KempK, Griffiths J, Campbell S, Lovell K. An exploration of the follow-up up needs of patients with inflammatory bowel
disease. J Crohns Colitis 2013 Oct; 7(9):€386-e395. [doi: 10.1016/j.crohns.2013.03.001] [Medline: 23541150]

6.  World Health Organization. Telehealth and Telemedicine Will Henceforth Be Part of the Strategy for Health-for-All.
Geneva, Switzerland: World Health Organization; 1997.

7.  Siegel CA. Placing value on telemedicinefor inflammatory bowel disease. Am J Gastroenterol 2019 Mar 30;114(3):382-383.
[doi: 10.14309/ajg.0000000000000151] [Medline: 30768428]

8 WuC,WuZz YangL, ZhuW, Zhang M, Zhu Q, et al. Evaluation of the clinical outcomes of telehealth for managing
diabetes: a PRISMA-compliant meta-analysis. Medicine (Baltimore) 2018 Oct;97(43):e12962 [ FREE Full text] [doi:
10.1097/M D.0000000000012962] [Medline: 30412116]

https://www.jmir.org/2022/3/e28978 JMed Internet Res 2022 | vol. 24 | iss. 3 | 28978 | p. 12

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app2.png&filename=d09ab95cfaf0b959471857991f1a0363.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app2.png&filename=d09ab95cfaf0b959471857991f1a0363.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app3.png&filename=9f4870a1615a71fcb696bf1048576d1f.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app3.png&filename=9f4870a1615a71fcb696bf1048576d1f.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app4.png&filename=1457b54a268c39508f5ac059f7ee2d55.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app4.png&filename=1457b54a268c39508f5ac059f7ee2d55.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app5.png&filename=fdae78d1dd93170e3bcb1ef3db6709cb.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app5.png&filename=fdae78d1dd93170e3bcb1ef3db6709cb.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app6.png&filename=098179f553455fe9a8c10bc7a9b4eed8.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app6.png&filename=098179f553455fe9a8c10bc7a9b4eed8.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app7.png&filename=37fdcb15fef5a5cd21c608c52aa1dfc5.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app7.png&filename=37fdcb15fef5a5cd21c608c52aa1dfc5.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app8.png&filename=25ed7cf5f5d115d345aa5757846d83e0.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app8.png&filename=25ed7cf5f5d115d345aa5757846d83e0.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app9.png&filename=0d202843f9a62df53d0b5cce702d0dfc.png
https://jmir.org/api/download?alt_name=jmir_v24i3e28978_app9.png&filename=0d202843f9a62df53d0b5cce702d0dfc.png
https://doi.org/10.15585/mmwr.mm6542a3
http://dx.doi.org/10.15585/mmwr.mm6542a3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27787492&dopt=Abstract
http://dx.doi.org/10.1016/S0016-5085(18)33324-9
http://dx.doi.org/10.1038/nrgastro.2015.34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25732745&dopt=Abstract
http://dx.doi.org/10.1007/s11894-019-0705-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31338613&dopt=Abstract
http://dx.doi.org/10.1016/j.crohns.2013.03.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23541150&dopt=Abstract
http://dx.doi.org/10.14309/ajg.0000000000000151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30768428&dopt=Abstract
https://doi.org/10.1097/MD.0000000000012962
http://dx.doi.org/10.1097/MD.0000000000012962
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30412116&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Pang et a

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Zhao J, Zhai Y, Zhu W, Sun D. Effectiveness of telemedicine for controlling asthma symptoms: a systematic review and
meta-analysis. Telemed J E Health 2015 Jun;21(6):484-492. [doi: 10.1089/tmj.2014.0119] [Medline: 25393915]

Lundell S, Holmner, Rehn B, Nyberg A, Wadell K. Telehealthcare in COPD: a systematic review and meta-analysis on
physical outcomes and dyspnea. Respir Med 2015 Jan;109(1):11-26 [FREE Full text] [doi: 10.1016/j.rmed.2014.10.008]
[Medline: 25464906]

Knox L, Rahman RJ, Beedie C. Quality of life in patients receiving telemedicine enhanced chronic heart failure disease
management: A meta-analysis. J Telemed Telecare 2017 Aug;23(7):639-649. [doi: 10.1177/1357633X16660418] [Medline:
27450573]

Elkjaer M, Shuhaibar M, Burisch J, Bailey Y, Scherfig H, Laugesen B, et al. E-health empowers patients with ulcerative
colitis: arandomised controlled trial of the web-guided 'Constant-care' approach. Gut 2010 Dec 11;59(12):1652-1661. [doi:
10.1136/gut.2010.220160] [Medline: 21071584]

Ozgursoy UBN, Yildirim Y, Senuzun Aykar F, Unsal B. N0O31 The effect of web-based education on disease activity,
symptom management and quality of life in patients with inflammatory bowel disease. J Crohns Colitis 2018;12(Suppl
1):S582-S582. [doi: 10.1093/ecco-jcc/jjx180.1045]

Avery P. Using e-health tools and PROMs to support self-management in patients with inflammatory bowel disease. Br J
Nurs 2021 Apr 08;30(7):394-402 [FREE Full text] [doi: 10.12968/bjon.2021.30.7.394] [Medline: 33830794]

Mao R, Liang J, Wu K, Chen M. Responding to COVID-19: perspectives from the Chinese Society of Gastroenterol ogy.
Gastroenterology 2020 Jun;158(8):2024-2027 [ FREE Full text] [doi: 10.1053/.gastro.2020.03.046] [Medline: 32314563]
deJong M, van der Meulen-de Jong A, Romberg-Camps M, Degens J, Becx M, Markus T, et a. Devel opment and feasibility
study of atelemedicinetool for all patients with IBD: MylIBDcoach. Inflamm Bowel Dis 2017 Apr;23(4):485-493. [doi:
10.1097/M1B.0000000000001034] [Medline: 28267047]

Habashi P, Bouchard S, Nguyen GC. Transforming access to specialist care for inflammatory bowel disease: the PACE
Telemedicine Program. J Can Assoc Gastroenterol 2019 Dec;2(4):186-194 [FREE Full text] [doi: 10.1093/jcag/gwy046]
[Medline: 31616860]

Del Hoyo J, Nos P, Faubel R, Bastida G, Mufioz D, Valero-Pérez E, et a. Adaptation of TECCU app based on patients
perceptions for the telemonitoring of inflammatory bowel disease: a qualitative study using focus groups. Int J Environ
Res Public Health 2020 Mar 13;17(6):1871 [FREE Full text] [doi: 10.3390/ijerph17061871] [Medline: 32183103]
Atrga A, Khan S, Rogers JD, Otobo E, Patel NP, Ullman T, HealthPROM I SE Consortium Group. Impact of the mobile
HealthPROM I SE platform on the quality of care and quality of life in patients with inflammatory bowel disease: study
protocol of apragmatic randomized controlled trial. IMIR Res Protoc 2015 Feb 18;4(1):e23 [FREE Full text] [doi:
10.2196/resprot.4042] [Medline: 25693610]

Singh S, Brill 3V, Proudfoot JA, Metcalfel, Vu L, Sandborn WJ, et al. Project Sonar: acommunity practice-based intensive
medical home for patients with inflammatory bowel diseases. Clin Gastroenterol Hepatol 2018 Dec;16(12):1847-1850.e1.
[doi: 10.1016/j.cgh.2018.08.052] [Medline: 30149146]

Van Deen WK, van der Meulen-de Jong AE, Parekh NK, Kane E, Zand A, DiNicolaCA, et a. Development and validation
of an inflammatory bowel diseases monitoring index for use with mobile health technologies. Clin Gastroenterol Hepatol
2016 Dec;14(12):1742-1750.€7. [doi: 10.1016/j.cgh.2015.10.035] [Medline: 26598228]

LouisE, Dotan I, Ghosh S, Mlynarsky L, Reenaers C, Schreiber S. Optimising the inflammatory bowel disease unit to
improve quality of care: expert recommendations. J Crohns Colitis 2015 Aug;9(8):685-691 [FREE Full text] [doi:
10.1093/ecco-jcc/jjv085] [Medline: 25987349]

Ghosh S, Louis E, Beaugerie L, Bossuyt P, Bouguen G, Bourreille A, et a. Development of the IBD disk: avisual
self-administered tool for assessing disability in inflammatory bowel diseases. Inflamm Bowel Dis2017 Mar;23(3):333-340
[FREE Full text] [doi: 10.1097/M1B.0000000000001033] [Medline: 28146002]

Huang VW, Reich KM, Fedorak RN. Distance management of inflammatory bowel disease: systematic review and
meta-analysis. World JGastroenterol 2014 Jan 21;20(3):829-842 [ EREE Full text] [doi: 10.3748/wjg.v20.i3.829] [Medline:
24574756)

Hanlon I, Hewitt C, Bell K, Phillips A, Mikocka-Walus A. Systematic review with meta-analysis: online psychological
interventions for mental and physical health outcomes in gastrointestinal disordersincluding irritable bowel syndrome and
inflammatory bowel disease. Aliment Pharmacol Ther 2018 Aug 14,48(3):244-259. [doi: 10.1111/apt.14840] [Medline:
29901820]

Rohde J, Barker JO, Noar SM. Impact of eHealth technol ogies on patient outcomes: ameta-analysis of chronic gastrointestinal
illness interventions. Transl Behav Med 2021 Feb 11;11(1):1-10. [doi: 10.1093/tbm/ibz166] [Medline: 31731292]
George LA, Cross RK. Remote monitoring and telemedicine in IBD: are we there yet? Curr Gastroenterol Rep 2020 Feb
10;22(3):12. [doi: 10.1007/s11894-020-0751-0] [Medline: 32040650]

Atanasov P, Gauthier A, Cobos D. The place of eHealth interventions in the management pathway of inflammatory bowel
disease (IBD) patients: a systematic review. Value Health 2018 Sep;21:542-S43. [doi: 10.1016/j.jval.2018.07.326]
Cochrane Handbook for Systematic Reviews of Interventions. Cochrane Training. URL : http://handbook.cochrane.org
[accessed 2020-11-09]

https://www.jmir.org/2022/3/e28978 JMed Internet Res 2022 | vol. 24 | iss. 3 | e28978 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1089/tmj.2014.0119
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25393915&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0954-6111(14)00358-8
http://dx.doi.org/10.1016/j.rmed.2014.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25464906&dopt=Abstract
http://dx.doi.org/10.1177/1357633X16660418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27450573&dopt=Abstract
http://dx.doi.org/10.1136/gut.2010.220160
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21071584&dopt=Abstract
http://dx.doi.org/10.1093/ecco-jcc/jjx180.1045
https://www.magonlinelibrary.com/doi/abs/10.12968/bjon.2021.30.7.394?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.12968/bjon.2021.30.7.394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33830794&dopt=Abstract
http://europepmc.org/abstract/MED/32314563
http://dx.doi.org/10.1053/j.gastro.2020.03.046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32314563&dopt=Abstract
http://dx.doi.org/10.1097/MIB.0000000000001034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28267047&dopt=Abstract
http://europepmc.org/abstract/MED/31616860
http://dx.doi.org/10.1093/jcag/gwy046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31616860&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17061871
http://dx.doi.org/10.3390/ijerph17061871
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32183103&dopt=Abstract
https://www.researchprotocols.org/2015/1/e23/
http://dx.doi.org/10.2196/resprot.4042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25693610&dopt=Abstract
http://dx.doi.org/10.1016/j.cgh.2018.08.052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30149146&dopt=Abstract
http://dx.doi.org/10.1016/j.cgh.2015.10.035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26598228&dopt=Abstract
http://europepmc.org/abstract/MED/25987349
http://dx.doi.org/10.1093/ecco-jcc/jjv085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25987349&dopt=Abstract
http://europepmc.org/abstract/MED/28146002
http://dx.doi.org/10.1097/MIB.0000000000001033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28146002&dopt=Abstract
https://www.wjgnet.com/1007-9327/full/v20/i3/829.htm
http://dx.doi.org/10.3748/wjg.v20.i3.829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24574756&dopt=Abstract
http://dx.doi.org/10.1111/apt.14840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29901820&dopt=Abstract
http://dx.doi.org/10.1093/tbm/ibz166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31731292&dopt=Abstract
http://dx.doi.org/10.1007/s11894-020-0751-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32040650&dopt=Abstract
http://dx.doi.org/10.1016/j.jval.2018.07.326
http://handbook.cochrane.org
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Pang et a

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

Jadad AR, Moore R, Carroll D, Jenkinson C, Reynolds DM, Gavaghan DJ, et al. Assessing the quality of reports of
randomized clinical trials: is blinding necessary? Control Clin Trials 1996 Feb;17(1):1-12. [doi:
10.1016/0197-2456(95)00134-4] [Medline: 8721797]

Guyatt G, Mitchell A, Irvine E, Singer J, Williams N, Goodacre R, et a. A new measure of health status for clinical trials
in inflammatory bowel disease. Gastroenterology 1989 Mar;96(3):804-810. [Medline: 2644154]

Harvey R, Bradshaw J. A simpleindex of Crohn's-disease activity. Lancet 1980 Mar 08;1(8167):514. [doi:
10.1016/s0140-6736(80)92767-1] [Medline: 6102236]

Seo M, Okada M, Yao T, Ueki M, Arima S, Okumura M. Anindex of disease activity in patients with ulcerative colitis.
Am J Gastroenterol 1992 Aug;87(8):971-976. [Medline: 1642220]

Walmsley RS, Ayres RCS, Pounder RE, Allan RN. A simpleclinical colitisactivity index. Gut 1998 Jul;43(1):29-32 [FREE
Full text] [doi: 10.1136/gut.43.1.29] [Medline: 9771402]

Schroeder KW, Tremaine WJ, Istrup DM. Coated oral 5-aminosalicylic acid therapy for mildly to moderately active
ulcerative colitis. A randomized study. N Engl JMed 1987 Dec 24;317(26):1625-1629. [doi:

10.1056/NEJM 198712243172603] [Medline: 3317057]

Rubin DT, Ananthakrishnan AN, Siegel CA, Sauer BG, Long MD. ACG Clinical Guideline: ulcerative calitis in adults.
Am J Gastroenterol 2019 Mar;114(3):384-413. [doi: 10.14309/ajg.0000000000000152] [Medline: 30840605]

Best WR. Predicting the Crohn's disease activity index from the Harvey-Bradshaw Index. Inflamm Bowel Dis 2006
Apr;12(4):304-310. [doi: 10.1097/01.M1B.0000215091.77492.28] [Medline: 16633052]

Larsen DL, Attkisson C, Hargreaves WA, Nguyen TD. Assessment of client/patient satisfaction: devel opment of a general
scale. Eval Program Plann 1979;2(3):197-207. [doi: 10.1016/0149-7189(79)90094-6] [Medline: 10245370]

Cross RK, Cheevers N, Rustgi A, Langenberg P, Finkelstein J. Randomized, controlled trial of home telemanagement in
patients with ulcerative colitis (UC HAT). Inflamm Bowel Dis 2012 Jun;18(6):1018-1025 [FREE Full text] [doi:
10.1002/ibd.21795] [Medline: 21688350]

Cross RK, Langenberg P, Regueiro M, Schwartz DA, Tracy JK, Collins JF, et al. A randomized controlled trial of
TELEmedicinefor Patientswith Inflammatory Bowel Disease (TELE-IBD). Am JGastroenterol 2019 Mar;114(3):472-482.
[doi: 10.1038/s41395-018-0272-8] [Medline: 30410041]

Schliep M, Chudy-Onwugaje K, Abutaleb A, Langenberg P, Regueiro M, Schwartz DA, et al. TEL Emedicine for Patients
With Inflammatory Bowel Disease (TEL E-IBD) does not improve depressive symptoms or general quality of life compared
with standard care at tertiary referral centers. Crohns Colitis 360 2020 Jan;2(1):otaa002-o0taa008 [FREE Full text] [doi:
10.1093/crocol/otaal02] [Medline: 32201859]

Bilgrami Z, Abutaleb A, Chudy-Onwugaje K, Langenberg P, Regueiro M, Schwartz DA, et a. Effect of TELEmedicine
for inflammatory bowel disease on patient activation and self-efficacy. Dig Dis Sci 2020 Jan 02;65(1):96-103 [FREE Full
text] [doi: 10.1007/s10620-018-5433-5] [Medline: 30604373]

Miloh T, Shub M, Montes R, Ingebo K, Silber G, Pasternak B. Text messaging effect on adherencein children with
inflammatory bowel disease. JPediatr Gastroenterol Nutr 2017 Jun;64(6):939-942. [doi: 10.1097/M PG.0000000000001399]
[Medline: 27602705]

Hunt M, Rodriguez L, Marcelle E. A cognitive behaviora therapy workbook delivered online with minimal therapist
feedback improves quality of life for inflammatory bowel disease patients. Intern Med J 2017:1-16.

Krier M, Katenbach T, McQuaid K, Soetikno R. Potential use of telemedicine to provide outpatient care for inflammatory
bowel disease. Am J Gastroenterol 2011 Dec;106(12):2063-2067. [doi: 10.1038/ajg.2011.329] [Medline: 22138934]
Heida A, DijkstraA, Muller Kobold A, Rossen JW, Kindermann A, Kokke F, et al. Efficacy of home telemonitoring versus
conventional follow-up: arandomized controlled trial among teenagers with inflammatory bowel disease. J Crohns Colitis
2018 Mar 28;12(4):432-441. [doi: 10.1093/ecco-jcc/jjx169] [Medline: 29228230]

de Jong MJ, van der Meulen-de Jong AE, Romberg-Camps MJ, Becx MC, Maljaars JP, Cilissen M, et al. Telemedicine
for management of inflammatory bowel disease (mylBDcoach): a pragmatic, multicentre, randomised controlled trial.
Lancet 2017 Sep 02;390(10098):959-968. [doi: 10.1016/S0140-6736(17)31327-2] [Medline: 28716313]

Linn AJ, van Dijk L, van Weert JC, Gebeyehu BG, van Bodegraven AA, Smit EG. Creating a synergy effect: a cluster
randomized controlled trial testing the effect of atail ored multimediaintervention on patient outcomes. Patient Educ Couns
2018 Aug;101(8):1419-1426. [doi: 10.1016/j.pec.2018.03.017] [Medline: 29609899]

McCombie A, Walmsley R, Barclay M, Ho C, Langlotz T, Regenbrecht H, et al. A noninferiority randomized clinical trial
of the use of the smartphone-based health applications IBDsmart and IBDoc in the care of inflammatory bowel disease
patients. Inflamm Bowel Dis 2020 Jun 18;26(7):1098-1109. [doi: 10.1093/ibd/izz252] [Medline: 31644793]
McCombie A, Gearry R, Andrews J, Mulder R, Mikocka-Walus A. Does computerized cognitive behavioral therapy help
people with inflammatory bowel disease? arandomized controlled trial. Inflamm Bowel Dis 2016 Jan;22(1):171-181. [doi:
10.1097/M1B.0000000000000567] [Medline: 26360545]

Carlsen K, Jakobsen C, Houen G, Kallemose T, Paerregaard A, RiisLB, et a. Self-managed eHealth disease monitoring
in children and adolescents with inflammatory bowel disease: arandomized controlled trial. Inflamm Bowel Dis 2017
Mar;23(3):357-365. [doi: 10.1097/M|B.0000000000001026] [Medline: 28221247]

https://www.jmir.org/2022/3/e28978 JMed Internet Res 2022 | vol. 24 | iss. 3 | 28978 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1016/0197-2456(95)00134-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8721797&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2644154&dopt=Abstract
http://dx.doi.org/10.1016/s0140-6736(80)92767-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6102236&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1642220&dopt=Abstract
https://gut.bmj.com/lookup/pmidlookup?view=long&pmid=9771402
https://gut.bmj.com/lookup/pmidlookup?view=long&pmid=9771402
http://dx.doi.org/10.1136/gut.43.1.29
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9771402&dopt=Abstract
http://dx.doi.org/10.1056/NEJM198712243172603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3317057&dopt=Abstract
http://dx.doi.org/10.14309/ajg.0000000000000152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30840605&dopt=Abstract
http://dx.doi.org/10.1097/01.MIB.0000215091.77492.2a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16633052&dopt=Abstract
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10245370&dopt=Abstract
http://europepmc.org/abstract/MED/21688350
http://dx.doi.org/10.1002/ibd.21795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21688350&dopt=Abstract
http://dx.doi.org/10.1038/s41395-018-0272-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30410041&dopt=Abstract
http://europepmc.org/abstract/MED/32201859
http://dx.doi.org/10.1093/crocol/otaa002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32201859&dopt=Abstract
http://europepmc.org/abstract/MED/30604373
http://europepmc.org/abstract/MED/30604373
http://dx.doi.org/10.1007/s10620-018-5433-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30604373&dopt=Abstract
http://dx.doi.org/10.1097/MPG.0000000000001399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27602705&dopt=Abstract
http://dx.doi.org/10.1038/ajg.2011.329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22138934&dopt=Abstract
http://dx.doi.org/10.1093/ecco-jcc/jjx169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29228230&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(17)31327-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28716313&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2018.03.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29609899&dopt=Abstract
http://dx.doi.org/10.1093/ibd/izz252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31644793&dopt=Abstract
http://dx.doi.org/10.1097/MIB.0000000000000567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26360545&dopt=Abstract
http://dx.doi.org/10.1097/MIB.0000000000001026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28221247&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Pang et a

52. Akobeng AK, O'Leary N, Vail A, Brown N, Widiatmoko D, Fagbemi A, et al. Telephone consultation as a substitute for
routine out-patient face-to-face consultation for children with inflammatory bowel disease: randomised controlled trial and
economic evaluation. EBioMedicine 2015 Sep;2(9):1251-1256 [FREE Full text] [doi: 10.1016/j.ebiom.2015.08.011]
[Medline: 26501125]

53. Del HoyoJ, NosP, Faubel R, Mufioz D, Dominguez D, BastidaG, et a. A web-based telemanagement system for improving
disease activity and quality of lifein patients with complex inflammatory bowel disease: pilot randomized controlled trial.
JMed Internet Res 2018 Nov 27;20(11):e11602 [FREE Full text] [doi: 10.2196/11602] [Medline: 30482739]

54. Vachon A, Scott FI. The treatment approach to inflammatory bowel disease in 2020. Curr Opin Gastroenterol 2020
Jul; 36(4):247-256. [doi: 10.1097/M OG.0000000000000653] [Medline: 32452863]

55. Jackson BD, Gray K, Knowles SR, De Cruz P. EHealth technologies in inflammatory bowel disease: a systematic review.
J Crohns Colitis 2016 Sep;10(9):1103-1121. [doi: 10.1093/ecco-jcc/jjw059] [Medline: 26928960]

56. Shpoliansky M, Shouval DS. [APPROACH TO VERY EARLY ONSET INFLAMMATORY BOWEL DISEASE]. Harefuah
2020 Mar;159(3):206-211. [Medline: 32186793]

57. Topa F, Camyar H, Saritas Yuksel E, Gunay S, Topal F, Giir EO. Work productivity lossin inflammatory bowel disease
patientsin Turkey. Gastroenterol Res Pract 2020 Jan 08;2020:6979720-6979726 [FREE Full text] [doi:
10.1155/2020/6979720] [Medline: 32382271]

58. Martelli L, Lopez A, Strobel S, Danese S, Roblin X, Baumann C, et al. Adherence to infliximab therapy in inflammatory
bowel disease patientsin areal-life setting. JDig Dis 2017 Oct;18(10):566-573. [doi: 10.1111/1751-2980.12539] [Medline:
28858439

59. KaneS, ShayaF. Medication non-adherence is associated with increased medical health care costs. Dig Dis Sci 2008
Apr;53(4):1020-1024. [doi: 10.1007/s10620-007-9968-0] [Medline: 17934828]

60. Hommel KA, DavisCM, Baldassano RN. Medication adherence and quality of lifein pediatric inflammatory bowel disease.
JPediatr Psychol 2008 Sep;33(8):867-874 [FREE Full text] [doi: 10.1093/jpepsy/jsn022] [Medline: 18337262]

61. DiToroR,LamaG. [A case of nephroblastoma associated with the nephrotic syndrome]. Minerva Pediatr 1974 Apr
21;26(14):724-727. [Medline: 4376208]

62. Thakkar J, Kurup R, LabaT, Santo K, Thiagalingam A, Rodgers A, et al. Mobile telephone text messaging for medication
adherence in chronic disease: a meta-analysis. JAMA Intern Med 2016 Mar;176(3):340-349. [doi:
10.1001/jamainternmed.2015.7667] [Medline: 26831740]

Abbreviations

IBD: inflammatory bowel disease

IBDQ: inflammatory bowel disease questionnaire

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
QoL: quality of life

RCT: randomized controlled trial

Edited by R Kukafka, G Eysenbach; submitted 20.03.21; peer-reviewed by T Taft, D Lopez Lopez, comments to author 18.05.21;
revised version received 18.06.21; accepted 14.10.21; published 24.03.22

Please cite as:

Pang L, LiuH, Liu Z, Tan J, Zhou LY, Qiu Y, Lin X, He J, Li X, Lin S Ghosh S Mao R, Chen M

Role of Telemedicine in Inflammatory Bowel Disease: Systematic Review and Meta-analysis of Randomized Controlled Trials
J Med Internet Res 2022;24(3):€28978

URL: https.//www.jmir.org/2022/3/e28978

doi: 10.2196/28978

PMID:

©Lanlan Pang, Hengyu Liu, Zhidong Liu, Jinyu Tan, Long-yuan Zhou, Yun Qiu, Xiaoging Lin, Jinshen He, Xuehua Li, Sinan
Lin, Subrata Ghosh, Ren Mao, Minhu Chen. Originaly published inthe Journal of Medical Internet Research (https.//www.jmir.org),
24.03.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2022/3/e28978 JMed Internet Res 2022 | vol. 24 | iss. 3 | 28978 | p. 15
(page number not for citation purposes)


https://linkinghub.elsevier.com/retrieve/pii/S2352-3964(15)30104-3
http://dx.doi.org/10.1016/j.ebiom.2015.08.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26501125&dopt=Abstract
https://www.jmir.org/2018/11/e11602/
http://dx.doi.org/10.2196/11602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30482739&dopt=Abstract
http://dx.doi.org/10.1097/MOG.0000000000000653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32452863&dopt=Abstract
http://dx.doi.org/10.1093/ecco-jcc/jjw059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26928960&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32186793&dopt=Abstract
https://doi.org/10.1155/2020/6979720
http://dx.doi.org/10.1155/2020/6979720
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32382271&dopt=Abstract
http://dx.doi.org/10.1111/1751-2980.12539
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28858439&dopt=Abstract
http://dx.doi.org/10.1007/s10620-007-9968-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17934828&dopt=Abstract
http://europepmc.org/abstract/MED/18337262
http://dx.doi.org/10.1093/jpepsy/jsn022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18337262&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4376208&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2015.7667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831740&dopt=Abstract
https://www.jmir.org/2022/3/e28978
http://dx.doi.org/10.2196/28978
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

