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Abstract

Background: Irritable bowel syndrome is a common functional gastrointestinal disorder that negatively affects all aspects of
life. With the widespread use of the internet, internet-delivered cognitive behavioral therapy has been developed and applied to
control symptoms and improve the quality of life of those with irritable bowel syndrome. However, few studies have systematically
reviewed the effectiveness of internet-delivered cognitive behavioral therapy on irritable bowel syndrome.

Objective: This study aimed to systematically review studies that examined the use of internet-delivered cognitive behavioral
therapy in patients with irritable bowel syndrome and to evaluate the effects of internet-delivered cognitive behaviora therapy
on the improvement of symptom severity, quality of life, psychological status, and cost-effectiveness.

Methods: This meta-analysisinvolved the search of 6 databases for relevant publications. From the 1224 publicationsidentified
through database searches, 9 randomized controlled trials were finally included in the analysis.

Results: Theinternet-delivered cognitive behavioral therapiesincluding exposure-based cognitive behavioral therapy, cognitive
behavioral therapy for self-management, and cognitive behavioral therapy for stress management were providedin 5to 13 sessions
for 5to 10 weeks. | nternet-delivered cognitive behavioral therapy had medium-to-large effects on symptom severity (standardized
mean difference [SMD] -0.633; 95% CI -0.861 to —0.4304), qudity of life (SMD 0.582; 95% Cl 0.396-0.769), and
cost-effectiveness (—0.372; 95% CI —0.704 to —0.039) at postintervention. The effects on symptom severity remained over time
even after theintervention, short-term follow-up (SMD —0.391; 95% CI —0.560 to —0.221), and long-term follow-up (SMD -0.357;
95% CI —0.541t0—-0.172). Therewas no significant differencein psychological status, including anxiety and depression, in those
with irritable bowel syndrome compared to the controls during the postintervention period.

Conclusions: Thisreview demonstrates that internet-delivered cognitive behavioral therapy could be a cost-effectiveintervention
for improving symptoms and the quality of life in patients with irritable bowel syndrome. However, studies are till insufficient
regarding the use of internet-delivered cognitive behavioral therapy in these patients; therefore, more high-quality studies are
required in the future.

(J Med I nternet Res 2022;24(6):€35260) doi: 10.2196/35260
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Introduction

Irritable bowel syndrome (IBS), a common chronic
gastrointestinal disorder, has a high prevalence of 5% to 20%
worldwide [1]. Most patients with IBS experience intestinal
symptoms, such asbloating, cramps, diarrhea, and constipation,
in addition to abdominal pain and discomfort, for an average
of 8.1 days per month [2]. Psychological symptoms include
depression, anxiety, sensitivity, anger, and somatization. The
symptoms can be so severe that up to 38% of patients consider
suicide[3]. IBSisasocial problem that causes absence, anxiety
about unemployment, decreased work productivity, and
increased medical costs, while also being ahealth problem that
causes stress and negatively affects the quality of life (QOL)
[4]. Therefore, symptom management and health promotion are
essential in patients with IBS.

Although the mechanism has not been identified exactly, IBS
can be explained with a biopsychosocial model in which
somatization symptoms occur as psychosocial factors
influencing the physiological functions of the brain-gut axis
[5]. IBS treatment includes providing psychological comfort to
the patient and assessing and correcting factors that stimulate
bowel movement and sensation. The patients' quality of life
(QOL) can be enhanced by improving their symptoms through
lifestyle modification, the use of appropriate medication, and
psychiatric treatment [6].

Based on a cognitive-behavioral model in which situation,
thoughts, emotions, behaviors, and physiological responses
interact with each other, cognitive behavioral therapy (CBT)
has been considered as a treatment choice for IBS. CBT isa
broad intervention that can include the following features:
educational therapy for IBS; cognitive therapy to understand
the relationshi p between thought, emotions, and IBS symptoms;
and behavioral therapy, such as stress management,
self-management, and self-help treatment [7]. CBT-based
exposure therapy, including exposure training to symptom
control by exposureto feared and avoided stimuli, has also been
used for patients with IBS [8]. CBT is effective in improving
the physical and psychological symptoms of IBS and the QOL
[9,20]. In a meta-analysis of 18 randomized controlled trials,
CBT was found to be more effective in patients with IBS than
in control groups consisting of, for instance, those on waiting
lists or receiving basic support [ 7]. With the implementation of
CBT, itisexpected that patientswith IBSwill gradually become
healthier, more active, and more confident [5]. However, it is
difficult for most patients to access CBT due to a shortage of
trained therapists, especially in rura areas[11].

Astheinternet becomes popular worldwide, internet-delivered
CBT (ICBT) can compensate for the treatment limitations of
CBT. Whereas computerized CBT provides therapy via a
computer system but without a therapist’s input, ICBT adds
that advantage while keeping the therapist’'s contact to a
minimum [12]. ICBT consists of online psychoeducational
material provided viathe internet and therapist guidance, which
can include providing feedback or encouragement via SM Stext
message, email, or chat rooms [13]. It has the advantages of
reduced time for the therapist compared to conventional CBT
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and the ability for patients to access the treatment at any time
and place [11]. Accordingly, ICBT has been applied to many
psychiatric disorders, and a systematic review showed efficacy
in 25 clinical applications, including psychiatric (eg, depression
and anxiety), functional (eg, chronic pain and IBS), and eating
disorders. Substantia evidence for the positive effects of ICBT
on depression, panic disorder, and socia phobia can be found
[12]. Some randomized controlled trials (RCTs) have recently
proven the effects of ICBT on patients with IBS. However,
these studies have limitations due to the small sample size and
heterogeneity [8,14,15]. To date, only a few papers have
systematically reviewed the intervention methods and
effectiveness of ICBT in this population. Therefore, this study
attempts to comprehensively review and analyze the contents
and effects of ICBT programs currently being tested in patients
with IBS.

The objectives of this study are to systematically review the
studies that examined the application of ICBT in patients with
IBS and to evaluate the effects of ICBT on the improvement in
symptom severity of IBS, QOL, anxiety, depression, and
cost-effectiveness. This will provide comprehensive evidence
regarding this topic.

Methods

Study Design
This study is a meta-analysis conducted to measure the effect
size of ICBT in patientswith IBS.

Literature Search

This study was conducted in accordance with the systematic
literature review guidelines suggested by the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis)
group [16]. A literature search was conducted using the popul ar
search databases, PubMed, Cochrane Library, and PsycINFO,
aswell asKorean databases, Korean Studies Information Service
System (KISS), Korean Medical Database (KMBASE), and
Research Information Sharing Service (RISS) up to June 2020.
Related studies in the reference list were searched for to find
additional studies. Search key terms merged “irritable bowel
syndrome” with “cognitive behavior therapy” or “cognitive
therapy” or “cognitive psychotherapy.” The complete search
strategy isprovided in Multimedia Appendix 1. The parameters
set for the search were RCTS, journal articles, English or Korean
language, and adults. The year of publication was not limited,
so we could obtain a comprehensive overview of how ICBT
was provided to patients with IBS. To prevent missing relevant
publications, the general key term “CBT” (and not “ICBT”)
was selected as the key term, and abstracts of studies were
screened for eligibility.

Study Selection

The datainclusion criteriawere based on the PICO framework
(Participant, Intervention, Comparator, Outcome), where the
participant was defined as an adult patient with underlying IBS,
intervention consisted of at least one of the elements of CBT
and wasdelivered over theinternet, the comparator wasagroup
that did not receive ICBT, and the outcome was the measurable
effects of ICBT.
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Theinclusion criteriawere following: an RCT research design,
adult participantswith IBS; ICBT intervention (exposure-based
ICBT, ICBT for self-management, ICBT for stress
management), controls (patients on a waiting list who receive
intervention after the treatment group, consisting of standard
care, psychological treatment, or usual medical treatment), and
measurable outcomes (IBS symptom severity, QOL, anxiety,
depression, cost-effectiveness, visceral sensitivity, cognitive
function, disability, stress, relief).

The exclusion criteria were the following: a non-RCT or
secondary data analysis, studies in which ICBT was provided
to both the experimental and control groups, studies with an
objective other than assessing the effects of ICBT, and studies
that presented insufficient data to measure the effect size.

First, duplicates were removed from the list of publications
found via database searches. The titles and abstracts of
publications were screened, and then the full-text studies were
reviewed for eligibility. If the full text was not available, it was
requested from the author. If the abstract was insufficient to
determine whether the paper met the inclusion criteria, the full
text was also searched for and screened. According to the
inclusion and exclusion criteria, 2 researchers (HK and YO)
reviewed and selected the studies separately. In the case of
disagreement between them, athird researcher’s (SC) opinion
was to be consulted; however, the study selection results were
consistent among the researchers.

Data Collection and Quality Assessment

Two researchers (HK and Y O) independently collected the data
from the sel ected papers using adataextraction form. Theform
was used to obtain data on the author, year, country, sample
characteristics (sample size, mean age), intervention (type,
duration, length of follow-up), control category (waiting list,
standard care, other psychological therapy), primary and
secondary outcome variables, intention to treat (ITT), and
results. The primary outcome was the effect of ICBT on IBS
symptom severity, which was evaluated using the following:
the IBS-Symptom Severity Scae (IBS-SSS) [17], the
Gastrointestinal Symptom Rating Scale (GSRS)-IBS[18], and
the Bowel Symptom Severity Scale (BSSS) [19]. The secondary
outcomes included QOL measured with the IBS-QOL [20],
mood status measured with the Hospital Anxiety and Depression
Scale (HADS) [21], the State-Trait Anxiety Inventory (STAI-S)
[22], the Montgomery Asberg Depression Rating Scale
(MADRS) [23], and the Center for Epidemiological Studies
Depression scale (CESD) [24]. Cost-effectiveness was
measured using the Trimbog/Institute of Medical Technology
Assessment Cost Questionnaire for Psychiatry (TIC-P) [25].

The methodological quality of the sel ected studieswas assessed
using the 7 criteria of the Cochrane’'s Risk of Bias of the
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Cochrane Collaboration [26]. Two researchers (HK and YO)
independently evaluated the risk of bias in individual papers,
and if the results were inconsistent, a consensus was reached
through discussion.

Data Analysis

Comprehensive Meta-Analysis version 3.3 (Biostat) was used
to assess heterogeneity and publication biasand to calculate the

effect size. Heterogeneity was analyzed using the Q test and 12
test. When the significance level of the Q statistic was lessthan

0.05, the results were considered heterogeneous. The 12 value
means that the closer the value is to 100%, the higher the
heterogeneity: 25% (small), 50% (medium), and 75% (large)
[27]. In this study, a fixed effects model was used when the
studieswere homogenous, and arandom effects model was used
when the studies were heterogeneous. For analyzing the effect
size in subgroups, the recommended fixed effects model was
used [28].

To verify the effect size, standardized mean difference (SMD)
values with 95% Cls were calculated because the outcome
variables were measured with severa tools. The effect size for
each outcome was analyzed postintervention. The primary
outcome, IBS symptom severity, was further evaluated for the
effects of short-term (4 to 6 months from intervention) and
long-term (12 to 24 months) follow-up. Additionaly, IBS
symptom severity was analyzed in subgroups to evaluate the
effect size according to the type of intervention, such as
self-management and exposure therapy. Cohen's d guidelines
were used to interpret the effect size, where a value of 0.2
indicated asmall, 0.5 amedium, and 0.8 alarge effect size[29].
For the QOL, a positive effect size indicated improvement,
while a negative effect size of IBS symptom severity,
psychological status, and cost indicated improvement.

The publication bias was assessed using Egger’'s regression
intercept: if Egger’s regression intercept was not significant,
publication biaswas considered present. If publication biaswas
present, the effect size would be corrected using Duva and
Tweedie'strim and fill [30].

Results

Thetitlesand abstracts for 369 publications were screened after
855 duplicates were excluded among the 1224 publications
initially identified from the search of 6 databases. Full-text
screening of 53 studies was performed for eligibility, but 2
studies without the full text were eventually unable to be
accessed due to no response being received from the authors.
Finally, 9 studies were selected for the analysis (Figure 1).
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Figure 1. Flow diagram for study inclusion. ICBT: internet-delivered cognitive behavioral therapy; RCT: randomized controlled trial.
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Study Characteristics

Ultimately, 9 RCT studies were included in the analysis (Table
1). A summary of the data extraction results are presented in
Multimedia Appendix 2. The studies were published between
2009 and 2019, and 6 out of the 9 studies were conducted by 2
different teams, one led by Everitt [15,31,32] and the other by
Ljotsson [8,33,34]. One study was only conducted among
women [14], while the rest of the studies included between
73.8%to 84.7% femal es, with an average ageranging from 18.5
to 44.4 years. All studies excluded participants with medical
conditions that could affect the results, such as other
gastrointestinal disorders (inflammatory bowel disease, celiac
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disease, rectal bleeding, and colorectal carcinoma) or psychiatric
disorders (severe depressive symptoms, suicide ideation,
psychosis, manic episodes, anorexia, and substance dependence).
With the exception of 1 study [11] in which participants were
included based on the self-report of a diagnosis with IBS by a
medical professional, 7 studiesincluded those diagnosed by the
Rome Il criteria. One study included both patients who
self-reported a diagnosis by a medical professional and those
who met the Rome 111 criteria[35]. The mean score of baseline
IBS symptom severity ranged from 241 to 265 (out of 500) in
3 studies using IBS-SSS [15,31,32], 42.2 to 53.6 in 4 studies
using GSRS[8,11,33,34], and 27.9 in astudy using BSSS[14].
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Table 1. Characteristics of included studies.
Authors Female Age Intervention Duration Length of f/u? Controls ITT?
(%) (years)
,[Aniiersson etal 84.7 34.6 Exposure therapy (n=42) 10wss 10w, 3me 12m Waiting list (n=43) Yes
35
Everitt et a [32] 77.8 4.4 Self-management (n=45) 6w/8s 6w, 12w Standard care (n=45) Yes
Everitt et a [15] 76.3 42.9 Self-management (n=185) 9w/8s 3m,6m,12m  Standard care (n=187) Yes
Everitt et al [31] N/Af 42.9 Self-management (n=99) 9w/8s 24m Standard care (n=105) Yes
Hunt et al [11] 815 385 Exposure therapy (n=28) 5w/5s 5w,3m Waiting list (n=26) Yes
Leeeta [14] 100 185 Stress management (n=48) 6w/13s 2w, 6w, 18w Waiting list (n=70) N/A
Ljétssoneta [33] 84.7 34.6 Exposure therapy (n=42) 10w/5s 10w,3m Waiting list (n=43) Yes
Ljotssonetal [8] 73.8 34.9 Exposure therapy (n=30) 10w/5s 10w, 12m Waiting list (n=31) Yes
Ljétssoneta [34] 79 38.9 Exposure therapy (n=98) 10w/5s 10w, 6m Internet-delivered stress  Yes

management (n=97)

3/u: follow-up.

BITT: intention to treat.
Sw: weeks.

ds; sessions.

€m: month.

'N/A: not available

ICBT Program Characteristics

Among the types of CBT provided through the internet,
exposure-based CBT was provided in 5 studies [8,11,33-35],
CBT for self-management in 3 studies[15,31,32], and CBT for
stress management in 1 study [14]. ICBT was provided as 5 to
13 sessions during a period of 5 to 10 weeks. For the control
group, awaiting list was applied in 5 studies [8,11,14,33,35],
standard care in 3 studies [15,31,32], and stress management
techniques that did not involve CBT were applied in 1 study
[34]. Inall studies, atherapist contacted the patientsinthe ICBT
group viaemail, telephone, or internet platform; the main contact
method was email in 6 of the 9 studies (67%). The averagetime
of therapist contact was reported in 6 studies (67%) and varied
from 73 to 165 minutesin total.

After the intervention, postintervention assessments were
performed, and follow-up assessments were performed at 3, 4,
6, 12, and 24 months. However, the foll ow-up assessments for
studies with patients on a waiting list as a control group were
only performed in the experimental group. In 1 study [14], ICBT
was also administered to the control group (waiting list) after
all follow-up assessments were completed.

For the primary outcome, 1 study [35] evaluated
cost-effectiveness, while all other studies evaluated the symptom
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severity of IBS. In addition, QOL, anxiety, depression, visual
sensitivity index, adequate relief, and cognitive function were
evaluated as outcome variables. ITT data were reported in all
except 1 study [14].

Quality Assessment

The methodological quality of the 9 included studies varied
(Figure 2): 8 studies (89%) met at least 4 of the quality criteria,
including 1 study [34] that met all 7 criteria. Only 1 study (11%)
met 2 of the criteria [35]. All studies had a random sequence
generation except for 1 study [35], 5 studies provided adequate
information on allocation concealment, and only 2 studies
[32,34] described the blinding of participants and personnel
clearly. All studies involved the blinding of outcome
assessments except for 2 studies[32,35], which did not provide
sufficient information.

Regarding incomplete outcome data, all studies reported
outcome data analysis completely except for 1 [14]. All studies
reported all expected outcomes, including those that were
prespecified to minimize bias dueto sel ective outcome reporting.
Finaly, 5 studies appeared to be free of biased sources
[14,15,31,32,34], whereas the other 4 studies did not report the
outcomes from the waiting list control group in the follow-up

stage.
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Figure 2. Quality assessment of selected studies.
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Effects of ICBT on Patientswith IBS

Symptom Severity of IBS

IBS symptom severity was the most reported variable as a
primary outcome (7 out of 9 studies) [8,11,14,15,32-34]. Since
7 studies showed significant heterogeneity (12=56.01; P=.03),
the overall effect on symptom severity was analyzed using a
random model in postintervention. The subgroup analysis was
performed using a fixed model.

Postintervention, the ICBT group had a significant reduction
in1BS symptom severity compared with the control group (SMD
—0.575; 95% CI —0.714 t0-0.435), indicating amedium-to-large
overal effect size (Figure 3A). In the subgroup analysis, we
evaluated whether the effect differed according to the type of
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intervention. The group receiving | CBT-based self-management
intervention reported significantly reduced symptom severity
compared with the control group (SMD —0.540; 95% CI —0.747
to —0.332). Additionally, the group that received exposure
therapy was compared with the control group, and there was a
significant effect on symptom severity (SMD —0.684; 95% Cl
—0.903 to —0.466; Figure 3B and 3C). ICBT-based stress
management was evaluated in 1 study [14], so a subgroup
analysis could not be conducted.

Three short-term follow-up studies [14,15,34] had
small-to-medium effect sizesin the ICBT group (SMD -0.391,
95% Cl —0.560 to —0.221), and the effectsremained even in the
2 long-term follow-up studies (SMD -0.357; 95% CI —-0.541
to —0.172; Figure 3D and 3E) [15,31].
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Figure 3. Effectssize of ICBT on IBS symptom severity. IBS: irritable bowel syndrome; ICBT: internet-delivered cognitive behavioral therapy; STD:
standard.

A. IBS symptom severity (postintervention)

Study name Subgroup within study Statistics for each study Std diff in means and 95% C|
Std diff  Standard Lower Upper
in means error Variance  limit limit Z-Value p-Value
Everitt, 2013 self-management -0.447 0213 0.046 -0865 -0.028 -2.092 0.036 e
Everitt, 2019 self-management -0.570 0.122 0.015 -0810 -0.331 4.668 0.000 —-
Hunt, 2009 exposure -1.287 0.399 0.159 -2069 -0.505 -3.226 0.001
Lee, 2019 stress management -0.373 0189 003 -0743 -0.002 -1.973 0.048 ——
Ljotsson, 2010  exposure -1.205 0.242 0.059 -1679 -0.731 -4.979 0.000 —_—
Ljotsson, 2011 exposure 0.779 0294 0.087 -1356 -0.202 -2.647 0.008 —_—
Ljotsson, 2011(2) exposure -0.382 0.148 0.022 -0672 -0.092 -2.582 0.010 ——
-0.575 0.071 0.005 -0714 -0435 -8.080 0.000

B. IBS symptom severity (ICBT-based self management)

Everitt, 2013 self-management 0.447 0213 0.046 -0865 -0.028 -2092 0036 —.—
Everitt, 2019 self-management -0.570 0122 0015 -0.810 -0331 -4668 0.000 —.—
-0.540 0.106 0011 -0.747 -0332 -5.090 0.000 ‘

C. IBS symptom severity (ICBT-based exposure therapy)

Hunt, 2009 exposure -1.287 0.399 0159 -2069 -0505 -3226  0.001 -
Ljotsson, 2010 exposure -1.205 0.242 0059 -1679 -0.731 4979 0.000 —t—
Ljotsson, 2011 exposure -0.779 0.294 0.087 -135 -0.202 -2.647 0.008 —_—
Liotsson, 2011(2) exposure -0.382 0.148 0.022 -0672 -0092 -2582  0.010 —-
-0.684 0.111 0012 -0903 -0466 6140  0.000 > o
D. IBS symptom severity (short-term follow-up: 4 to 6 months)
Everit, 2019 self-management -0.406 0.125 0.016 -0650 -0.161 -3.255  0.001 -
Lee, 2019 stress management -0.281 0.188 0035 -0650 0088 -149%4 0.135 ——
Ljotsson, 2011(2) exposure -0.442 0.156 0.024 -0747 -0.137 -2.837 0.005 ——
-0.391 0.086 0.007 -0560 -0221 4518 0000 %
E. IBS symptom severity (long-term follow-up: 12 to 24 months)
Everit, 2019 self-management -0.407 0.127 0.016 -0655 0159 -3217 0.001 —.—
Everit, 2019(2) self-management -0.294 0.141 0020 -0570 -0.018 -2.088  0.037 -
-0.357 0.094 0009 -0541 0172 3789  0.000 &
2.00 1.00 0.00 1.00 2.00
Favors ICBT Favors control
2 . :
; ; heterogeneous (1°=40.71; P=.15), and the effect size was
Quality of Life 9 ( ’ ),

Among the outcomevariables, 5 studies[8,11,32-34] evaluated
QOL using the same toal, the IBS-QOL developed by Patrick
et a [20]. Therefore, the studies were not significantly

analyzed using a fixed model. The effect size of ICBT on the
QOL of patients with IBS was significant at 0.582 (95% ClI
0.396-0.769) compared with the control group (Figure 4A).
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Figure 4. Effect size of ICBT on the quality of life and psychological status. ICBT: internet-delivered cognitive behavioral therapy.

A. Quality of life

Study name Statistics for each study
Std diff Standard Lower Upper
in means error  Variance limit limit
Everitt. 2013 0213 0211 0045 -0201 0627
Hunt, 2009 0.752 0.282 0079 0200 1.305
Ljotsson, 2010 0963 0235 0055 0502 1424
Ljotsson, 2011 0.789 0.295 0.087 0212 1.366
Ljotsson, 2011(2) 0514 0.147 0.022 0226 0803
. 0.095 0009 039 0.769
B. Anxietv
Everitt, 2013 0.175 0.211 0045 -0239 0589
Hunt, 2009 -0.637 0.373 0.139 -1.368 0.094
Lee, 2019 0.088 0.187 0035 -0.279 0456
Ljotsson, 2011(2)  -0.023 0.145 0021 -0.307 0.260
0.007 0.097 0009 -0.184 0.198
C. Depression
Lee, 2019 -0.215 0.188 0035 -0583 0.153
Ljotsson, 2010 -0.431 0219 0.048 -0.861 -0.001
Ljotsson, 2011(2)  0.000 0.145 0021 -0284 0.284
0.155 0.102 0.010 -0.354 0.044

Psychological Status

To evaluate the effects of the ICBT on psychological status, the
effect sizes on depression and anxiety were analyzed (Figure
4B and 4C). Psychologica status was reported in 7 studies.
However, 2 studies that integrated depression and anxiety were
excluded from the meta-analysis [15,31], and 1 study was
excluded from the analysis for depression because it did not
provide an accurate mean score for depression [32]. Therefore,
depression was analyzed in 3 studies[14,33,34] and anxiety in
4 [11,14,32,34], but neither was significantly heterogeneous
(depression: 17=29.27 and P=.24; anxiety: 1>=22.11 and P=.28),
so afixed model was adopted. Therewas no evidencethat ICBT
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had any effect on depression (SMD —0.155; 95% Cl —0.354 to
0.044) or anxiety (SMD 0.007; 95% CI —0.184 to 0.198).

Cost-Effectiveness

Two studies [8,35] assessed the cost-effectiveness of ICBT.
When analysis was performed with fixed models, there were
significant reductionsintotal costsincluding intervention costs
(SMD -0.372; 95% CI —0.704 to —0.039) and in total costs
excluding intervention costs (SMD —0.726; 95% CI —1.063 to
—0.389). In addition, a significant effect was found on direct
medical costs (SMD —0.588; 95% Cl —0.920 to —0.256), but no
effect was found on the reduction of direct nonmedical costs
(SMD 0.163; 95% CI —0.182 to 0.509; Figure 5).
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Figure5. Effect size of ICBT on cost-effectiveness. ICBT: internet-delivered cognitive behavioral therapy.
A. Total costs (including intervention costs)
5 Statiatica § h stud Std difi 95% G
Std diff Standard Lower Upper
inmeans error  Variance limit limit Z-Value p-Value
Andersson, 2011 0.040 0217 0047 -0385 0465 018 0854
Liotsson, 2011 -1.019 0272 0074 -1553 -048 -3745 0.000
-0.372 0170 0029 -0704 -0039 -2190 0029
B. Total costs (excluding intervention costs)
Andersson, 2011 -0.461 0.220 0048 -08%2 -0.030 -2098 0.036
Ljotsson, 2011 -1.143 0276 0076 -1685 -0602 -4139 0000
-0.726 0.172 0030 -1.063 0383 -4.219 0.000
C. Direct medical costs
Andersson, 2011 -0420 0219 0048 -0850 0010 -1916 005 —-
Ljotsson, 2011 -0.836 0.267 0071 -1360 -0313 -3132 0.002
-0.588 0169 0029 -0920 -0256 -3468 0.001 -
D. Direct nonmedical costs
Andersson, 2011 1.008 02322 0054 0554 1462 4352 0000
Ljotsson, 2011 -0.9% 0272 0074 -1531 -0466 -3677 0.000
0.163 0176 0031 -018 0509 0925 0355 -
-200 -1.00 0.00 1.00 200
Favors ICBT Favors control

Publication Bias

Funnel plots could not be used in this study to evaluate
publication bias because these plots require at least 10 studies.
Instead, bias was evaluated using Egger’s regression intercept.
The Egger intercepts were not significant in the analysis of
outcome variables in this study, indicating that there was no
risk for publication bias. Therefore, there was no need for a
Duval and Tweedie'strim and fill.

Discussion

Principal Results

To our knowledge, this is the first meta-analysis to evaluate
ICBT asan effective treatment for patientswith IBS. NineRCT
studies were included in the analysis, and their quality was
generally acceptable. Asthese studies were heterogeneous due
to the use of different intervention methods and measurement
tools, it may be difficult to definitively determine the results of
this meta-analysis.

In this study, ICBT showed an overall medium-to-large effect
size during the postintervention evaluation in patientswith IBS.
Specifically, there were significant effects on IBS symptom
severity, QOL, and cost-effectiveness. However, ICBT did not
have an effect on the psychological status of the treatment group
compared with thewaiting list or standard care controls. When
stretified by the type of ICBT intervention, both exposure
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therapy and self-management interventions were effective
compared to controls. In the follow-up studies, the effects of
ICBT onthe severity of IBS symptomsremained. Thesefindings
are consistent with the results of ameta-analysisin which CBT
was effective in treating IBS bowel symptoms and improving
the QOL of patients with IBS [7]. Although the therapist’s
contact isminimized in ICBT, our findings provide preliminary
evidence that ICBT may be as effective as face-to-face CBT in
patients with IBS.

Although only 2 RCTs among 9 studies reported the
cost-effectiveness, the application of ICBT was found to
improve clinical outcomes while reducing medical costs.
Additional costs are required to provide ICBT, but the
cost-reduction effect is maintained even after including the
intervention costs. Furthermore, there was a significant effect
on direct medical costs but not on nonmedical costs. Consistent
with the McCrone et a [36] study, which evaluated CBT, there
was no significant decrease in work days. Contrarily, in the
treatment group, the improvement of IBS symptoms resulted
in cost reduction compared with the control group [35]. Thisis
consistent with our findings in the this study, in which ICBT
showed significant effects on clinical outcomes.

Contrary to theresults of this study, arecent CBT meta-analysis
showed a significant improvement in psychological status [7].
However, in a recent review study of online psychological
interventionsin gastrointestinal disorders, ameta-analysis of 6
ICBT studies demonstrated no effect on stress, depression,
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anxiety, or QOL in patients with IBS [37]. This discrepancy
may be because psychological statusisnot the primary outcome
of ICBT. Unlike CBT with face-to-faceintervention, ICBT with
minimal therapist contact might not have significant effects on
psychological status. Although ICBT is effective because it is
not limited by time or location, having direct contact with
therapists may provide additional benefits [38]. Support from
therapists could also hel p participantsimprove their motivation
and adherence to therapy, which would further enhance the
effectivenessof ICBT [32]. In particular, for patientswho suffer
from more severe symptoms, direct contact with therapists could
be beneficial. In future studies, it is necessary to evaluate the
extent, content, and type of contact that would improve the
effectiveness of the therapy. Moreover, even though ITT
analysis was conducted, the levels of attrition were high in
several of the RCTswe analyzed. In particular, the attrition rate
ranged from 30% to 55% in studies with long-term follow-up
[15,31]. This high attrition rate might be reduced with
encouragement or motivation from therapists [11]. Refractory
IBS, defined as persisting symptoms in a patient even after
treatment for IBS is received, requires patients to continue to
manage their symptoms [31], as ensuring the long-term effects
of treatment is essential. Our findings demonstrated that the
effect of ICBT on IBS symptom severity persisted for a period
of 12 to 24 months after the final ICBT session. This showed
that ICBT is a cost-effective intervention for IBS symptoms
without the need for abooster session for along period of time.
However, for other variablesin this study, the effects could not
be analyzed because of the small number of RCTs. Therefore,
more well-designed RCTs are required to verify the long-term
effects of these outcome variables. Furthermore, it is necessary
to determine how long after ICBT intervention abooster on
would be required to sustain the effects.

Limitations

This study has several limitations. First, there was a limited
number of RCTson ICBT for patients with IBS since research

Kimet al

on ICBT only started recently. In particular, as 2 research teams
conducted most of the ICBT trials on patients with IBS, there
may be inherent biasesin this meta-analysis. Our findings may
be difficult to generalize to all 1BS patients due to the low
diversity in ethnicity and the similar characteristics of the
participants. Certain limitations, such as Ljotsson’s team being
unable to control for the expectancy of improvement by using
awaiting list asacontrol group and Everitt’steam being unable
to assess the treatment expectancy effects, indicate the
importance of using an active control group. In addition, this
meta-analysis may not reflect the effects of various ICBT
programs or population groups. Therefore, our findings should
be interpreted with caution, and further research on ICBT in
different populations is needed. Second, some of the RCTs
analyzed had small sample sizes, high attrition rates, and were
heterogeneous, which may not substantialy verify the effects
of the interventions. Further research is warranted for RCTs
through use of alarge number of patients with IBS. Although
a protocol was present for the ICBT used in each RCT, each
protocol is different. Future studies should determine the
effective content, frequency, and duration of ICBT.

Conclusions

In conclusion, this meta-analysis demonstrated that ICBT was
superior to standard care or being on awaiting list with regard
to improving IBS symptom severity, QOL, and
cost-effectiveness. The effects on IBS symptom severity
persisted for a long time after the intervention; that is, ICBT
can be considered an effectiveintervention that can be provided
to patients with IBS regardless of location and time. However,
the number of RCTs concerning the provision of ICBT to
patients with IBS is still limited, and the protocols for ICBT,
including content, duration, and operators, are heterogeneous,
requiring further research and standardization. Nevertheless,
thismeta-analysis providesthefirst comprehensive insight into
how ICBT could be used to improve the clinical outcomes and
QOL of patients with IBS while reducing treatment costs.
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