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Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder, which severely impairs the quality of life of patients. Treatment of refractory IBS patients is needed, but it is not yet widely available. Therefore, we previously developed a Japanese version of cognitive behavioral therapy with interoceptive exposure (CBT-IE) involving 10 face-to-face sessions to treat refractory IBS patients. To disseminate this treatment of IBS in places where therapists are limited, we further developed a hybrid CBT-IE program with complementary video materials that include psychoeducation and homework instructions so that patients can prepare for face-to-face sessions in advance at home and the session time can be shortened, thereby reducing the burden on both patient and therapist. In this study, we conducted a trial to evaluate the feasibility, efficacy, and safety of the hybrid CBT-IE program for Japanese IBS patients. The study was a single-arm, open-label pilot clinical trial. A total of 16 IBS patients were included in the study and 14 patients completed the intervention, which consisted of 10 weekly individual hybrid CBT-IE sessions. We performed an intention to treat analysis. The primary outcome measure for the efficacy of the intervention was a decrease in the severity of IBS symptoms. The feasibility and safety of the intervention were examined by the dropout rate and recording of adverse events, respectively. The dropout rate of the hybrid CBT-IE was comparable to that of our previous CBT-IE with only face-to-face sessions and no adverse events were recorded. The severity of IBS symptoms within-group was significantly decreased from the baseline to mid-treatment [Hedges' g = −0.98 (−1.54, −0.41)], post-treatment [Hedges' g = −1.48 (−2.09, −0.88)], 3-month follow-up [Hedges' g = −1.78 (−2.41, −1.14)], and 6-month follow-up [Hedges' g = −1.76 (−2.39, −1.13)]. Our results suggest that the hybrid CBT-IE is effective and could be conducted safely. To confirm the effectiveness of the hybrid CBT-IE, it is necessary to conduct a multicenter, parallel-design randomized control trial.

Clinical Trial Registration: [https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000041376], identifier [UMIN000036327].
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INTRODUCTION

Irritable bowel syndrome (IBS) is a disorder of brain-gut interactions characterized by abdominal pain and bowel movement problems, such as diarrhea and constipation (1). Although IBS is not a fatal disease, patients' quality of life (QOL) can be significantly impaired (2, 3). Approximately 4.1% of the population worldwide are reported to be affected by IBS symptoms (4). The core pathophysiology of IBS is hypersensitivity to visceral stimulation involving increased autonomic arousal to visceral events (5, 6). Clinical and neurological studies have suggested that elevated central stress response enhances visceral sensitivity (7), which is similar to interoceptive hypersensitivity (8, 9). Gastrointestinal symptom-specific anxiety may play an important role in increasing pain sensitivity, hypervigilance, and poor coping behaviors (10, 11). As a result, visceral anxiety has been considered as the primary affective disturbance in IBS and as the mediator between other risk factors (e.g., neuroticism, trait anxiety, and worry) and IBS symptom severity (12). IBS symptoms can worsen with stressful situations or stimuli (13). These phenomena imply reciprocal brain-gut interactions as the mechanism between the symptoms of IBS and psychological processes (14).

Cognitive behavioral therapy (CBT) is applied not only to mental illness but also to refractory IBS. In the clinical guidelines for IBS proposed by the Japanese Society of Gastroenterology, the treatment of IBS consists of three stages (15, 16). If the patients' condition does not improve in the first stage (e.g., diet, life-style guidance, and pharmacotherapies for gastrointestinal symptoms), the second stage (e.g., psychotropic drug therapy) is applied. Finally, psychotherapy (e.g., CBT, hypnotherapy, and relaxation methods) is used as the third stage of intervention for refractory IBS (17)1. Among the various types of CBT protocols, CBT using interoceptive exposure (CBT-IE) to visceral sensations is one of the most promising psychotherapies for IBS. Interoceptive exposure (IE) focuses on reducing anxiety and avoidance response to visceral sensations. IE weakens the fear response by enabling new learning that competes with the initial fearful associations (18). CBT-IE consists of two components. The first is similar to traditional CBT and includes education about IBS symptoms that reflect conditional reactions to reminders of gastrointestinal distress, self-monitoring of IBS symptoms, attention control training to learn to shift focus away rather than perseverate unpleasant visceral sensations (19), cognitive therapy to identify and challenge threat-laden appraisals of visceral sensations, and in-vivo exposure to feared/avoided situations. The second component is IE with repeated exposure to visceral sensations, such as tightening the abdomen to produce gut sensations, delaying defecation, and eating feared/avoided foods. IE is expected to reduce fear of sensations, as the procedure is aimed at alleviating gastrointestinal symptom-specific anxiety by purposely evoking bodily sensations that IBS patients fear (18). Craske et al. examined the efficacy of CBT-IE protocol compared to stress management (SM) or attention control (AC). They reported that CBT-IE outperformed AC on several indexes of outcome, and outperformed SM in some domains. Incidentally, no differences were observed between SM and AC. The results suggest that CBT-IE may be a particularly effective treatment for IBS (18).

Therefore, we developed a Japanese version of CBT-IE involving 10 face-to-face sessions including the same contents as the original CBT-IE for IBS (18). Our feasibility study of the Japanese version of CBT-IE showed a significant reduction of IBS symptoms and a remarkable improvement in IBS-specific QOL post-intervention, at the 3-month and 6-month follow-ups, compared with the pre-intervention state (20). Originally, the Japanese version of face-to-face CBT-IE (20) consisted of 10 × 60-min sessions. We realized that this structure was burdensome for patients and therapists and disadvantageous for widespread use in the current situation where the number of therapists is limited, and this led us to develop a hybrid CBT-IE. To overcome the difficulties in disseminating this intervention widely to clinical settings in Japan, due to a shortage of cognitive behavioral therapists and the highly time-consuming process of CBT (20), we further developed a hybrid CBT-IE program. This comprised complementary video materials, including psychoeducation and homework instructions, to allow patients to prepare at home before each face-to-face session. Consequently, the length of the face-to-face sessions was shortened from 60 to 30 min.

In this study, we conducted a trial to evaluate the feasibility, efficacy, and safety of the hybrid CBT-IE program for Japanese IBS patients. The efficacy of the intervention was measured by whether a significant reduction of IBS symptoms was reported post-treatment during follow-ups compared with the pre-intervention. Feasibility and safety were evaluated by the dropout rate and incidence of severe adverse events, respectively.

We hypothesized that severity of IBS, abdominal anxiety, IBS-related QOL and health-related QOL would improve at the end of the hybrid CBT-IE as well as at follow-ups compared with the baseline.



METHODS


Study Design

This study was a single-arm, open-label trial. The trial was registered as a feasibility study and conducted at the National Center of Neurology and Psychiatry (NCNP) Hospital in Kodaira, Japan.



Participants and Recruitment

Participants were recruited from an IBS-specialized outpatient unit of the NCNP Hospital; they were referred by their primary physicians or voluntarily contacted the researchers in response to an advertisement on the NCNP homepage.

The flow of participants is shown in Figure 1. Participants were included if they (i) were diagnosed by physicians (TA, YT, and HA) as suffering IBS according to the Rome III criteria (21); (ii) were at least 16 years old at the time of screening assessment; (iii) showed ≥175 points (i.e., moderate severity) on the Irritable Bowel Syndrome Severity Index (IBSSI-J) during screening assessment; and (iv) were able to understand the purpose of this study and its contents, and provide written informed consent. Participants could withdraw at any time without penalty. The Mini-International Neuropsychiatric Interview (M.I.N.I.) was also conducted as screening by physicians (TA or YT). The subjects were assessed through interviews with the researchers, two psychosomatic physicians, and the subjects were included in the study. The exclusion criteria are shown in Table 1.
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FIGURE 1. Diagram.



Table 1. Eligibility criteria and warning symptoms list.
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Sample Size

We determined a target sample size of 20 participants considering dropout rates (15%) estimated based on our previous face-to-face feasibility study of CBT-IE for IBS (20) and the recommendation that more than 12 participants are suitable for pilot studies (22).



Study Procedures

After the screening, the hybrid CBT-IE interventions were conducted at the outpatient service in the NCNP Hospital for eligible IBS participants. Participants completed a baseline assessment before the first session, a mid-treatment assessment when they finished their fifth session of CBT-IE, and a post-treatment assessment when all sessions were completed. At 3 and again at 6 months after completion of the intervention, a follow-up assessment was performed.



Hybrid CBT-IE for IBS

We developed a hybrid CBT-IE protocol for this study consisting of face-to-face sessions and self-study using psychoeducational videos based on Craske et al.'s original CBT-IE (18). We did not change the contents of the original protocol, except for making a textbook and psychoeducational video materials for patients. The textbook contents included pictures, illustrations, and figures to aid patients' understanding. It also contained homework worksheets for self-monitoring. The video materials consisted of 10 lectures about IBS mechanisms and behavioral-cognitive skills. CBT-IE consisted of the following seven components: (1) psychoeducation about IBS symptoms, including the mechanism by which symptoms are maintained; (2) self-monitoring and development of the CBT model of IBS; (3) learning AC skills for modifying attention bias to visceral sensations; AC (19) is training that teaches patients to shift the focus of unpleasant visceral sensations, rather than tolerate them. In this program, multiple sounds, such as a metronome and noise, are presented simultaneously, and voice guidance is used to practice paying attention to and switching between each sound; (4) cognitive restructuring for the anxiety related to IBS symptoms and visceral sensations; (5) in-vivo exposure to situations that each patient feared or avoided because of anxiety about the occurrence of IBS symptoms (which was personalized considering each participant's tolerance); (6) IE to abdominal sensations that patients feared, for example, by tightening a belt on patients' midriff or drinking something cold; and (7) relapse prevention (see Table 2, Figure 2).


Table 2. Contents of each session (23).
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FIGURE 2. Contents of psychoeducational videos.


Patients were offered 10 face-to-face session of 30 min each combined with pre-learning of video material (Figure 2). One course was performed within 4 months. Before the face-to-face session began, we gave the subjects the printed material and YouTube URL for the first session. At the end of each session, we gave the subjects both the YouTube URL and video material for the next session. Participants were instructed to recognize IBS symptoms and apply cognitive behavioral skills through the video as homework before each session. Patients' understanding of the contents of the video and text, and their practice of homework was reviewed in the subsequent face-to-face session.



Therapists

The hybrid CBT-IE interventions were conducted by two clinical psychologists (HitK and MF) with clinical experience in a psychiatric setting of 7 and 18 years, respectively. Interventions were supervised by the third author (YF), who is a licensed clinical psychologist, and the last author (TA), who is a specialist in psychosomatic medicine. Medical treatments and management were performed by two physicians who are specialists in psychosomatic medicine (TA and YT).



Quality Assurance

Therapists used a therapeutic manual of CBT-IE to practice all seven components. They also received regular training on hybrid CBT-IE by supervisors (TA and YF) to maintain treatment fidelity. All the hybrid CBT-IE sessions were subject to evaluations of treatment adherence using treatment manuals.



Homework Adherence

Therapists asked participants certain questions to check for homework adherence. Examples of questions are as follows: “Did you watch the video before the session?” “Please explain what you understand about the video,” and “Are there any questions about this session?” When participants asked questions about the session, the therapist provided details or gave tips about doing homework. If a participant did not do the homework, the therapist explained the session's content and worked on the homework with the participant.



Safety Monitoring

In this study, subjects were asked to report adverse events at every CBT session and physician visit. Each participant received checkups every 2 weeks or once a month and adverse events were examined by physicians (TA and YT) throughout the intervention period. The therapists also monitored severe adverse events at every CBT-IE session from participants' verbal reports.



Medication

Each participant's unique medication was kept constant or could be reduced, but neither increased doses or new doses were allowed throughout the research period.



Measures
 
Primary Outcome Measure: IBS Severity Index

The Japanese version of the IBS Severity Index (IBSSI-J, which is the same as the Japanese version of the IBS Symptoms Severity Scale, IBS-SSS) evaluates the severity of IBS symptoms and is a valid and reliable assessment tool for Japanese patients (24, 25). This self-reported instrument has items that score abdominal pain, abdominal distention, bowel movements, and QOL. The total score ranges from 0 to 500. Severity is graded as mild (75–174), moderate (175–299), or severe (300–500).



Secondary Outcome Measures
 
Gastrointestinal Symptom-Specific Anxiety (Visceral Sensitivity Index)

The Visceral Sensitivity Index (VSI) scale evaluates gastrointestinal symptom-specific anxiety (10, 26). The scale includes 15 items scored on a 6-point Likert scale. Lower scores indicate greater severity of anxiety about abdominal symptoms.



Disease-Specific Quality of Life for IBS

The disease-specific quality of life for IBS (IBS-QOL) measure was used to assess IBS-specific QOL (27). This 34-item 5-point Likert scale examines how IBS affects the daily functioning of a participant. The scale includes eight subscales: dysphoria, interference with activity, body image, health worry, food avoidance, social reaction, sexual concerns, and relationships. A higher total score of subscales combined indicates better QOL.



Health-Related QOL (36-Item Short-Form Health Survey)

The health-related QOL was assessed using the short-form health survey (SF-36) (28). This 36-item scale consists of eight subscales: physical functioning, physical role, bodily pain, general health, vitality, social functioning, emotional role, and mental health. A higher total score indicates better health related QOL.



Anxiety (State-Trait Anxiety Inventory)

Anxiety was assessed using the State-Trait Anxiety Inventory (STAI) (29). This 40-item scale, answered using 4-point Likert scales, assesses both trait and state anxiety. A higher total score indicates the presence of higher intensity anxiety.



Depression (Beck Depression Inventory-II)

Depression was assessed using the Beck Depression Inventory-II (BDI-II) (30, 31). This 21-item scale utilizes a 4-point Likert scale, and a higher total score indicates the presence of higher severity depression.



Irritable Bowel Syndrome Global Improvement Scale

In the IBS Global Improvement Scale (IBS-GIS), patients assess improvement of IBS using a 7-point Likert scale (32). Participants completed a questionnaire mid-treatment, post-treatment, and at the 3-month and 6-month follow-ups by recording a rating of IBS global improvement (“Compared to the way you usually felt during the 3 months before you entered the study, have your IBS symptoms over the past 4 weeks been substantially worse = 7, moderately worse = 6, slightly worse = 5, unchanged = 4, slightly improved = 3, moderately improved = 2, or substantially improved = 1?”). In line with previous research (32), we defined people with a score less than 3 (with 1 or 2) on the IBS-GIS as treatment responders in this study.





Ethical Approval

Prior to the start of this study, participants provided written informed consent. This study received approval from the ethical review board of the NCNP (approval number: A2015-118). The study was also registered to a clinical trials registry (UMIN000036327; https://upload.umin.ac.jp/cgi-open-bin/ctr/ctr_view.cgi?recptno=R000041376).



Data Analysis

We calculated the dropout rate to evaluate the feasibility of the hybrid CBT-IE for IBS. In addition, we estimated the change in all outcome variables over time based on a linear mixed model (LMM) considering missing values due to dropouts with SPSS version 26 (SPSS Inc) with intention to treat. In this analysis, each assessment period was included as a categorical fixed effect and participants were included as a random effect. The LMM can be applied to test the difference of means between conditions for data that have been measured repeatedly under several conditions. In the LMM analysis, the assessment period (level: pre-assessments, mid-assessments, and post-assessments) was included as the categorical fixed effect and participants were included as a random effect. Then we estimated treatment effect for each assessment period based on parameter estimates of fixed effects. Thus, we reduced the bias caused by missing values due to dropout, compared to the case where only the data at each time point are used for estimation. In addition, Hedges' g showed a 95% confidence interval from the LMM for each treatment visit (pre-mid treatment, pre-post treatment, pre-3 month follow up, pre-6 month follow up, post-3 month follow up, and post-6 month follow up) within-group was calculated to examine the impact of the hybrid CBT-IE's efficacy using an effect size calculator (https://www.cem.org/effect-size-calculator).

As a supplementary analysis, we compared the dropout and responder rates at post-treatment and follow-ups using 50% or greater improvement on the IBSSI-J from the baseline and VSI, the IBS-GIS as defined in the GIS section of the face-to-face only CBT-IE, and the hybrid CBT-IE feasibility study using the chi-square test.




RESULTS


Characteristics of Participants

The recruitment of participants began in October 2016 and the last 6-month follow-up assessment ended in November 2019. Table 3 indicates the characteristics of participants. A total of 17 participants were screened and 16 of them were eligible. One participant was ruled out by a doctor because a comorbid olfactory reference syndrome, which was thought to interfere with the implementation of CBT-IE, was identified after screening. Two participants dropped out before they completed the intervention. One participant lost motivation before the fifth session. Another dropped out before the sixth session, getting depressed by the ongoing distress of a long-standing family conflict.


Table 3. Demographic data.
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The median IBS duration of participants included this study was 9 years (range of 2–45 years). The percentage of IBS types were: IBS with diarrhea (IBS-D) = 76%, IBS with constipation (IBS-C) = 6%, mixed IBS (IBS-M) = 0%, and unclassified IBS (IBS-U) = 18%.



Comorbidities

One participant had comorbid panic disorder with agoraphobia and social anxiety disorder (6%), another participant had comorbid agoraphobia and general anxiety disorder (6%), and three participants had comorbid agoraphobia (18%) based on the M.I.N.I (Table 3).



Dropout Rates

The dropout rate in this study was 12.5% (N = 2/16), which is similar to the dropout rate of our previous feasibility study of CBT-IE for IBS with face-to-face sessions (15%, N = 3/20) (20). A chi-square test showed no statistically significant differences between the two.



Primary Outcome Measures

Table 4 shows the mean and standard deviation of the primary and secondary outcome measures at baseline, mid-treatment, post-treatment, and 3- and 6-month follow-up assessments. Table 5 shows estimated mean differences (MD) and standardized mean differences (Hedges' g) of the outcome measures with a 95% confidence interval. The post-hoc power for the primary endpoint at post treatment visit was estimated as >99%.


Table 4. Descriptive statistics of outcome measures (mean and standardized deviation).
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Table 5. Estimated mean difference and standardized mean difference with 95% confidence interval LMM.
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The IBSSI-J improved significantly from baseline to mid-treatment, post-treatment, 3-month follow-up, and 6-month follow-up. The effect size of the IBSSI-J was large from baseline to mid-treatment [Hedges' g = −0.98 (−1.54, −0.41)], post-treatment [Hedges' g = −1.48 (−2.09, −0.88)], 3-month follow-up [Hedges' g = −1.78 (−2.41, −1.14)], and 6-month follow-up [Hedges' g = −1.76 (−2.39, −1.13)].



Secondary Outcome Measures

The VSI improved significantly from baseline to post-treatment, 3-month follow-up, and 6-month follow-up. The effect size of the VSI was large from baseline to post-treatment [Hedges' g = 1.06 (0.49, 1.63)], from baseline to 3-month follow-up [Hedges' g = 1.20 (0.62, 1.78)], and from baseline to 6-month follow-up [Hedges' g = 1.19 (0.61, 1.78)].

The total score of IBS-QOL improved significantly from baseline to mid-treatment, post-treatment, 3-month follow-up, and 6-month follow-up. The effect size of the IBS-QOL was large from baseline to mid-treatment [Hedges' g = 1.04 (0.46, 1.61)], post-treatment [Hedges' g = 1.73 (1.1, 2.36)], 3-month follow-up [Hedges' g = 1.75 (1.12, 2.38)], and 6-month follow-up [Hedges' g = 1.67 (1.05, 2.29)].

The subscales of IBS-QOL, such as dysphoria, interference with activity, body image, health worries, food avoidance, social reaction, and relationships except for sexual concerns, improved significantly from baseline to mid-treatment or post-treatment, 3-month, and 6-month follow-up. The effect size of the subscales of IBS-QOL was medium to large from baseline to post-treatment, 3-month follow-up, and 6-month follow-up (see Table 5, Appendices 1, 2).

In the SF-36 subscales, the effect size of “role physical” was large from baseline to each follow-up, “role emotional” was large from baseline to 6-month follow-up, and “mental health” was medium from baseline to post-treatment and 6-month follow-up (see Table 5).

In STAI, “state anxiety” improved significantly from baseline to mid-treatment, post-treatment, 3-month follow-up, and 6-month follow-up. The effect size of “state anxiety” was large from baseline to post-treatment [Hedges' g = −0.85 (−1.41, −0.29)].

The total score of BDI-II improved significantly from baseline to mid-treatment, post-treatment, 3-month follow-up, and 6-month follow-up. The effect size of the total score of BDI-II was large from baseline to post-treatment [Hedges' g = −0.87 (−1.43, −0.31)], 3-month follow-up [Hedges' g = −0.86 (−1.42, −0.31)] and 6-month follow-up [Hedges' g = −0.86 (−1.42, −0.31)] (see Table 5).



Responder Status

The responder rate in the IBSSI-J at post-treatment was 42.9% (6/14), at the 3-month follow-up was 53.8% (7/13), and at the 6-month follow-up was 53.8% (7/13). Meanwhile, the responder rate in the VSI at post-treatment was 57.1% (8/14), at the 3-month follow-up was 69.2% (9/13), and at the 6-month follow-up was 69.2% (9/13). The IBS-GIS responder rate in this study was 68.8% at post-treatment, 50% at the 3-month follow-up, and 56.3% at the 6-month follow-up.



Adverse Events

There were no severe adverse events throughout the interventions.




DISCUSSION

We developed a hybrid CBT-IE, which we demonstrated to be a safe and feasible intervention method and acceptable treatment for refractory IBS in Japan. Notably, the hybrid CBT-IE induced a statistically significant change in IBSSI-J scores and most of the secondary outcomes, except some subscales of SF-36, with a medium-to-large effect size in patients with IBS. Specifically describing the potential of hybrid CBT-IE, we concluded that the severity of IBS, visceral anxiety, IBS-specific health-related QOL, state anxiety, and depression could improve in the medium to long term. In addition, the dropout rate for failure to complete the 10 sessions was low and no significant adverse events were observed.

Responder rates were comparable to our previous face-to-face only CBT-IE feasibility study. In the previous study (20), participants were diagnosed with IBS by Rome III with moderate to severe symptoms (N = 20). In addition, the responder rates in the IBS-GIS were also comparable to our previous face-to-face only feasibility study (20).

The hybrid CBT-IE was not inferior to, less effective, less feasible, or less safe than the face-to-face only CBT-IE. There was no difference in dropout and responder rates in the IBSSI-J and IBS-GIS in all assessment points between the two forms of CBT-IE (21), proving that the hybrid CBT-IE program did not negate the beneficial effects while halving the session time compared to the face-to-face only CBT-IE. In particular, the primary endpoint IBSSI-J decreased with a mean difference of 121.22 (95% confidence interval 68.84–173.61), which was slightly below a change score of 50% as a benchmark of clinical improvement (24). Furthermore, the minimal clinically important difference (MCID) of the total score of the IBS-QOL was between 10 and 14 (33). The mean difference of the IBS-QOL in this study was 26.77 (95% confidence interval 17.49–36.05), which was higher than the value of the MCID of the IBS-QOL. We speculate that the patient's preparation using the video material in advance helped both the patient and therapist focus more on developing the patient's adaptive cognitive behavioral skills in the subsequent face-to-face session. We also found that our hybrid CBT-IE seemed to reduce symptom recurrence more than the face-to-face only CBT-IE in the long-term 6-month follow-up (34).

The beneficial aspects of both CBT-IE and video materials were merged in the hybrid CBT-IE without discarding either. Previous studies have suggested that the presence or absence of therapist direction in CBT sessions is related to effectiveness (35), and this finding is supported by our current results. Hybrid CBT-IE is expected to make it easier for patients to implement in vivo exposure as well as IE to situations and sensations they fear and avoid (18, 36, 37); it is often difficult to do so without the direct or indirect guidance of a therapist. In addition, the video materials can be used as a teaching aid for therapists unfamiliar with IBS, which may make it easier for them to implement CBT-IE. Thus, the hybrid CBT-IE can be implemented while retaining the best features of face-to-face only CBT-IE.

We describe the possible future development of CBT for IBS and the hybrid CBT in the post-COVID-19 era. Recently, in the field of CBT for IBS, a randomized controlled trial (RCT) was conducted to assess clinical responses to home-based minimal-contact CBT (MC-CBT) compared with clinic-based standard CBT. MC-CBT minimizes the frequency of visits to medical facilities (38). It consists of psychoeducation, relaxation, cognitive restructuring, problem solving, and relapse prevention, with only four face-to-face meetings with a therapist of 50 min each and home study materials to cover the same procedures as clinic-based-CBT. It has been suggested by Lackner et al. that 10 sessions of clinical-based standard CBT does not appear to provide an incremental advantage over four sessions of home-based CBT, despite a 60% reduction in the time required by clinicians. Meanwhile, it has been noted that MC-CBT has a slower onset of therapeutic effect than standard CBT (39). With the current COVID-19 pandemic, based on the aforementioned advantages and disadvantages of MC-CBT, it may be necessary to study how far we can reduce the number of face-to-face sessions for a hybrid CBT-IE in the future, to the extent that exposure can be properly implemented. In addition, an RCT of group therapy has been performed for CBT-IE in Japan, and the results are awaited (40).

To confirm the effectiveness of the hybrid CBT-IE, we are conducting a multicenter, parallel-design randomized control trial (23). We need to increase the number of participants and investigate the mechanisms of the hybrid CBT-IE, focusing on attentional function, changes in dysfunctional thinking (e.g., catastrophic thoughts), and reducing the use of safety behavior and safety signals included the hybrid CBT-IE.


Limitations

Four limitations of this study should be noted. First, this study had an open-labeled, single-arm design. The symptom reductions observed in this study are difficult to distinguish from remission seen during normal treatment. However, improvement scores shown in not only the IBSSI-J but also the IBS-QOL had higher values than those in the placebo in the RCT of the drug development (33, 41). Caution must be exercised in interpreting the results due to the small sample size and single-group nature of our study, and further validation is an issue for the future. The hybrid CBT-IE seems to be worth analyzing in an RCT. Second, a single facility participated in this study. It is possible that the results were affected by this design (42). Ideally, therapists from multiple and diverse backgrounds should have participated in the study to disseminate the hybrid CBT-IE widely with the aim of achieving a certain level of effectiveness regardless of which therapist implemented it. Third, we did not examine participants' learning effect to check whether the follow-up results were influenced by reviewing the video materials and other materials after the intervention was completed. We suggest that the learning effect using psychoeducational materials needs to be examined. Fourth, this study was not originally designed as a non-inferiority study, and thus, the results should be interpreted with caution.




CONCLUSIONS

This study examined the feasibility and efficacy of the hybrid CBT-IE for refractory IBS in Japan. The results indicated that the dropout rate in this study was comparable to our previous face-to-face only CBT-IE. It was also suggested that the hybrid CBT-IE was effective and could be conducted safely; it is potentially effective for improving IBS severity, visceral anxiety, and QOL.
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sMD
(Hedges'g, 95%C1)

149 064, 178)

1,67 [1.05,229)
174 14.44,236)
162[1.01,224)
086[0.1,121]
153 (092,249)
147 (058, 175]
094(037,1.50)

051(~005,1.08)
134 (075,199

062(0.04,120)
163[1.02,225)
070(0.15,126)
050(-0.04, 1.0
022(-032.077)
026(-029,082]
1.0 050, 162)
070(0:15,125)

98] ~0.61(-1.16, 0.07) 7.6 [12.00, ~3.26] ~0.74 {129, -0.10]
AT) ~0.67 [-1.21, -0.12) ~8.97 [~1483, ~3.10] ~0.86 [1.41, -0.29] —7.07 [-13.08, ~1.06] -067[-1.22, ~0.12] ~B.00[~1401,

-021)

~401[-7.2,-0.69] ~0.61[-1.45,-0.07) ~5.72[-9.13,-231] ~0.87 [-1.43, -031] -5:68[-9.17, ~248] ~0.86(-1.42 -031] -5.68(-9.17, ~2.48] -086(~1.42, ~031]

Post-troatment to 3
months follow up.

MD (95%C1)

2873
1-85:50,38.04]
2141701, 1130

038(-1054, 11.30]
268(-13.40, 1872)
050(-1281, 14.68)
~026(-1003,952)
~098(-1452, 1255)
~3.95(-23.06, 1.12)
~203(-1129,724)
~1.44 (-13.16, 1028
391(-038,17.20]

228(-497,952)

1.241-826,1074]
0751157, 1378)
~129-11.80,901)
~246(-1167.676]
~256(-18.12.801]
1.54(-7.09, 10.16]
~2.421-1039,555)

1.05(-392,602)
189(-6.00,878)

005(-3.95,4.05)

SMD.
(Hodges'g, 95%Ci)

~020
(-084,026)
0.14(-0.40,068)

002(-052,057)
0.18(-0.41,0868)
003(-051,057)
~0.01-056,059)
~0.05(-059, 049)
~0.14(-069,040)
~0.13(-068, 041)
~0.10(-067,047)
022(-033,076)

0.18(-0.40,076)
0.13(-0.41,067)
006(-0.49,061)
~0.09[-0:64,045)
~0.19(-074,036)
~020(-076,037)
0.16(-038,069)
~025[-0.79,030)

0.10(-0.44,064)
0.18(-036,072)

001(-054,086)

Post-troatment to &
months follow up.

MD (95%C))

2231
[-84.15,30.38]
207(-700,1122)

~0931-1185,999)
~025[-1628, 16.79)
128(-12.12,1468]
~026(-10.03,952]
-429(-1782,924)
-591-25.00, 13.12)
~208(-1129,724)
-075[-12.47, 1098]
245(-1084,15.74)

581(-1.43,1308)
655(-295, 1604
398(-834, 1631)
~029[-1059, 1001)
1.53(-7.93,1098]
~1.75-1258,9.09)
438(-425,1301)
029(-7.88,8.46)

-026(-523,471)
097(-592.7.88)

005(-395.4.05)

smD

027
1-082,027)
0.13(-041,068)

~0.06[-080,0.48)
~001-056,053)
007 -048, 061)
~0011-056,053)
~022[-076,032)
~022[-077,033)
-013(-068,0.41)
-005[-062,052)
0.44(-041,068)

0461-0.12,104)
067(041,1.22)
031 -024,087)
~002[-056,052)
0.12(-043,067)
~0.14(-070,0.49)
045(-009,099)
008(-051,057)

-003[-087,052)
0.00(-045,063)

001 -054,056)

LMM, Linear mixed model; MD, Mean ditference; SMD, Standardized mean dlifierence (Hedge's g); IBSS, Iitable Bowel Syndrome Severity Index; VS, Vischeral Sensitivity Index; IBS-QOL, Irmitable Bowel Syndrome-Qualy Of Life.
Bold values indicate statistically significant mean differences based on a P < 0.05 level and their 95% confidence intervals.
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