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ABSTRACT 
Objective: Irritable bowel syndrome (IBS) is a common, chronic, and often disabling 

disorder. Cognitive–behavioral therapy (CBT) has been shown to be effective in alleviating 
IBS symptoms. The aim of this study was to establish the feasibility and the efficacy of a 
cognitive-behavioral e-intervention using personal digital assistants (PDAs) on the self-
management of IBS patients. 

Methods: A feasibility trial was conducted with 38 control group patients receiving standard 
care and 37 intervention group patients receiving standard care supplemented with a 4-week 
CBT intervention on PDAs. All patients fulfilled the diagnostic Rome III criteria for IBS. At 
baseline, 4-week, and 3-month follow-up, patients' abdominal pain, dysfunctional cognitions, 
IBS quality of life, and pain catastrophizing thoughts were assessed using written 
questionnaires. 

Results: Between-group comparisons between baseline and 4 weeks showed more overall 
quality of life improvement, more improvement in catastrophizing thoughts, and more pain 
improvement in the intervention group. Only improvement in catastrophizing thoughts 
persisted in the long-term. No significant differences between groups were found for 
dysfunctional cognitions. As all 37 intervention group patients completed the intervention and 
completed diaries three times a day for 4 weeks, the e-health intervention seems feasible. 

Conclusions: A cognitive–behavioral intervention on pocket-type computers appears feasible 
and efficacious for improving IBS-related complaints and cognitions in the short-term. The 
intervention group improved on several aspects, but most on catastrophizing thoughts, and 
these improvements even persisted after 3 months. Future studies should focus on unravelling 
the effective components of this innovative e-health intervention. 

 

INTRODUCTION 
Irritable bowel syndrome (IBS) is a functional bowel disorder in which abdominal pain or discomfort is 

associated with defecation or a change in bowel habit, and with features of disordered defecation [1]. 
Abdominal pain and bloating are considered as the most annoying symptoms [2]. IBS is one of the most 
common clinical problems encountered by general practitioners (GPs) and gastroenterologists. In the 
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general population, the prevalence rate of IBS is 10–25% and women are twice as often affected as men [3] 
and [4]. One third of these persons seek medical counsel for IBS [5].  

So far, IBS does not appear to be associated with any biochemical, structural, or serologic abnormalities 
that define its presence [6]. Because reliable biological markers are not available either, the diagnosis is 
based on symptomatic criteria such as the Rome III criteria [7]. Although some medical treatments for IBS, 
such as smooth-muscle relaxants, have shown relief [8] and [9], no single medication has proven to be 
universally effective [10]. 

Enhancing appropriate self-management appears to be valuable [11], [12] and [13] in terms of a reduction 
in the use of health care services [14] and an improvement of patients' symptoms and quality of life [15]. As 
the burden of symptoms seems to be associated with symptom-related cognitions and behaviors, an 
essential part of effective self-management is the restructuring of these dysfunctional cognitions and 
behaviors, like catastrophizing thoughts and avoidance behavior (in terms of avoiding activities or avoiding 
specific nutrition), through cognitive–behavioral therapy (CBT). CBT is considered to be more effective 
than usual care in relieving IBS symptoms [16]. 

CBT teaches patients how events, thoughts, emotions, actions, and physiological responses are related. It 
is oriented towards change and development of new skills and strategies for coping with problems [17]. 
CBT has shown to enhance self-management in terms of successful cognitive and behavioral coping and of 
pain in a number of IBS patients [18], [19], [20] and [21]. However, the effects of CBT on social 
functioning seem less convincing [20]. An explanation for this might be that most CBT interventions take 
place on a weekly basis or even less. This means that in CBT, patients usually receive retrospective and 
nonsituational feedback on their cognitions and behaviors. Providing immediate, situational feedback at the 
moment dysfunctional cognitions and behaviors occur may increase the patient's self-management skills 
and help alleviate their abdominal complaints. 

A valid and reliable way for assessing complaints and complaint-related cognitions and behaviors as they 
occur is by maintaining daily symptom diaries. Daily symptom diaries assess complaints and complaint-
related behavior at the moment they occur, thereby limiting retrospection bias. Thereby, ecologic validity is 
enhanced as assessment takes place in the natural environment. As complaints and complaint-related 
behavior are assessed repeatedly, diaries are especially valuable in capturing fluctuating psychological and 
physical states. Diaries have been used with patients with different complaints, such as migraine [22], low 
back pain [23], and IBS [19], [24] and [25]. However, so far, most diaries are developed as a paper-and-
pencil method and as these data are not immediately available for health care providers, tailored and 
situational feedback cannot be provided directly after completing the diaries. Electronic diaries on personal 
digital assistants (PDAs; i.e., pocket-type computers) have many advantages: PDAs guarantee reliable 
storage of data, immediate transfer of data to researcher or counselor, and a transmission of feedback 
tailored to the data being sent [26] and [27]. Besides, the compliance with completing diaries on PDAs is 
generally high [28]. 

The purpose of the current feasibility trial was to establish the efficacy of a cognitive-behavioral 
intervention using PDAs on the self-management of IBS patients. The feedback intervention focuses on 
opposing well-known features of inadequate self-management in IBS: dysfunctional cognitions, 
catastrophizing thoughts, and avoidance behavior. It is expected that this e-health intervention improves 
dysfunctional cognitions, IBS quality of life, and complaint severity more than standard care (e.g., 
education, diet, reassurance) alone. 

METHODS 

Patients 
Between March 2007 and July 2008, IBS patients in The Netherlands were recruited for this study by GPs 

and through advertisements by the Dutch IBS patient association. Patients were eligible for this study if 
they had been suffering from IBS according to the International Classification of Primary Care (ICPC: 
D93) or Rome III criteria [7] for at least 3 months, were sufficiently acquainted with the Dutch language, 
had no visual handicap, and were between 18 and 65 years old. Patients were excluded if they had no IBS, 
had another serious condition (like cancer, cardiovascular diseases, other GI diseases, or psychological 
disorders), or were currently receiving psychological treatment of any kind, as this could obscure or distort 
the effects of the proposed CBT intervention. 
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A total of 116 patients were willing to participate in the study, of whom 17 were excluded because they 
did not meet the inclusion criteria (14.7%). Of the remaining eligible patients, a further 11 were excluded 
due to nonresponse before inclusion (11.1%), another six had lost their interest before inclusion (6.1%), 
five underestimated the required effort (5.1%), and one found the PDA too difficult to handle during the 
personal instruction meeting (1.0%), leaving a total group of 76 patients from whom we got informed 
consent (see Fig. 1). The study protocol was approved by the medical ethics committee and registered in the 
Netherlands Trial Register with number ISRCTN09185998. 

Design 
The present study was designed and conducted as an open-label RCT. Block randomization was carried 

out in 76 patients. Within this type of randomization balance is enforced, so that there are similar number of 
patients assigned to the experimental and control group. MS Excel was used to generate a randomization 
list allocating patients either to the intervention or to the control group in order of informed consent date. 
All control group patients and intervention group patients completed similar questionnaires and sent them 
in using a reply envelope only marked with their (blinded) ID number. The intervention followed an AB 
design: a 1-week diary-monitoring period without feedback to get used to the PDA and diaries (A) and a 3-
week diary-monitoring period with feedback (B). 

Sample size 
Based on previous observations, an α (Type I error) of .05, and a power of .80, a total of 40 patients (20 

per condition) were needed to detect small differences (three points) in catastrophizing thoughts between 
the groups. We increased the power of this study by including 38 patients per condition. 

 

[FIGURE 1] 

Measures 

Questionnaires 
All patients (control and intervention group) completed written questionnaires prior to the intervention 

(baseline), upon completion of the intervention (4 weeks), and at 3-month follow-up. Since the intervention 
mainly focused on opposing dysfunctional complaint-related cognitions and behaviors (see also Table 1), 
these were our primary outcome measures. Abdominal pain was expected to be influenced indirectly 
through changes in these cognitions and behaviors. In the baseline questionnaire, the patients were asked to 
indicate whether or not they ever suffer from any of the following gastrointestinal (GI) symptoms: 
constipation, diarrhea, bloating, flatulence, and abdominal rumbling. At baseline, 4-week, and 3-month 
follow-up, the following measures were administered. 

[TABLE 1.] 

Cognitive Scale for Functional Bowel Disorders 
The Cognitive Scale for Functional Bowel Disorders (CSFBD) is an illness-specific scale that measures 

GI symptom-related dysfunctional cognitions commonly experienced by IBS patients [29]. The scale items 
were derived from Automatic Thought Diaries of IBS patients and then categorized into the themes: 
anxiety, control, pain, perfectionism, anger/frustration, self-efficacy, social approval, 
embarrassment/shame, heightened sensitivity to social rules and norms, and self-nurturance. Psychometric 
analysis produced a 25-item scale with high reliability and validity and minimal social desirability 
contamination. No steady scale components were found for the Dutch version [29]. The total score ranges 
from 31 to 217, with higher scores reflecting more dysfunctional thoughts. 

Irritable Bowel Syndrome Quality of Life Questionnaire 
The Irritable Bowel Syndrome Quality of Life Questionnaire (IBS-QoL) is a validated disease-specific 

instrument that measures the impact of IBS on various aspects of life [30]. It includes questions about food 
avoidance, social functioning, work functioning, emotional health, mental health, sleep, energy, physical 
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roles, and sexual relations. The IBS-QoL consists of 34 items graded on a five-point Likert-type scale. The 
items are divided into eight subscales: Dysphoria, Interference with activity, Body image, Health worry, 
Food avoidance, Social, Sexual, and Relationships. The total score ranges from 0 to 100, with lower scores 
reflecting better quality of life. We recoded the scores, so higher scores reflect better quality of life on each 
subscale, which is in line with the direction of CSFBD scores (i.e., the higher the score, the more prevalent 
the concept under study, being either CSFBD-assessed dysfunctional thoughts or IBS-QoL-assessed quality 
of life). 

The Pain Catastrophizing Scale 
The Pain Catastrophizing Scale (PCS) measures the degree of pain catastrophizing thoughts. It consists of 

13, five-point Likert-scaled, items and is mostly used as a total score. Sullivan [31] proposed three 
dimensions of pain catastrophizing: feelings of helplessness when in pain, rumination about pain 
symptoms, and magnification of pain-related complaints. On each dimension, subscale scores can be 
calculated. Higher scores denote a higher degree of catastrophizing. In previous studies, psychometric 
properties of the PCS appeared adequate [32], [33], [34] and [35]. The PCS has been shown to have good 
reliability and validity in a clinical population [32]. 

Abdominal pain 
Abdominal pain was measured using a one-item scale measuring pain severity derived from a previous 

study in IBS [36]. Patients indicated their current abdominal pain on a five-point Likert-type scale ranging 
from 1 (no pain) to 5 (serious interfering pain). 

Electronic diary 
Complementary to the questionnaires, intervention group patients maintained electronic diaries. The 

diaries employed in this study were programmed into a PDA (Qtek 2020, Windows Mobile 2003 with 
flash). Diary questions were presented on a touch screen (see Fig. 2 for an example). Items were 
constructed according to the Experience Sampling Method [37]. Patients completed three diaries daily. The 
morning diary assessed quality of sleep, current severity of complaints, and intended activities for the day. 
An afternoon (alarm-controlled) diary assessed the current severity of complaints and inquired about the 
patients' accomplished activities, cognitions, and feelings. The evening diary assessed again the current 
severity of complaints as well as satisfaction with activity level and achievements of that day. Most items 
were answered on a Likert-type scale, while other questions required answering by brief open responses to 
be typed on a small keyboard presented on the screen of the PDA. The number of items in the morning, 
afternoon (alarm-controlled), and evening diary was 9, 15, and 9, respectively. 

[FIGURE. 2.] 

Procedure 
GPs were asked to participate by screening their patients based on the IBS ICPC code. The GPs confirmed 

the diagnoses and checked whether all patients had any comorbidity. They were asked to inform the eligible 
patients and, if the patient wanted to participate, to notify the researcher, i.e., a psychologist with 
experience in treating somatic patients in a cognitive–behavioral way. Participants were also recruited via 
an announcement on the website of the Dutch IBS Association. Interested patients received a brochure and 
a screening questionnaire consisting of the ROME-III criteria, demographic characteristics, and 
comorbidity (either medical, psychological, or both). Patients' answers were evaluated independently by 
two psychologists. When they agreed that a particular patient fulfilled the ROME-III criteria, did not suffer 
from any comorbidity, and did not receive any other psychological (pharmaceutical) treatment, the patient 
was included in the study. After receiving informed consent, patients were allocated at random to either the 
intervention or the control group. All patients received standard care from their GP and completed 
questionnaires at three time points. Following the Dutch guideline in general practice, this standard care 
consisted of reassurance, dietary advice, and education [38]. All patients were compensated for their 
participation with a small gift voucher. 
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Complementary to the three written questionnaires, intervention group patients completed diaries three 
times daily on a PDA for 4 weeks. During a personal instruction meeting at the patient's house, the PDA 
was handed out and the procedure and purpose of the study were explained. Every day patients completed 
three diaries, one in the morning immediately after waking, and one in the evening right before going to 
sleep. The third, afternoon (alarm-controlled) diary, was assessed randomly between 1 and 3 p.m. after a 
short message service (SMS) signal. It took patients about 2 min to complete a diary. After the patient had 
completed the diary, the data were saved on the server and were immediately accessible to the psychologist. 
Subsequently, during Weeks 2–4, patients received situational feedback based on CBT from a psychologist. 
This feedback was sent to the patients via SMS. The feedback was provided by one of three junior 
researchers/psychologists (SO, OvC, PJH) under the supervision of a senior researcher/psychologist (SvD). 
All feedback was saved and analyzed afterwards. 

The transfer of the data between the server and PDA and vice versa was encrypted. In case the computer 
got stolen, data could not be looked into, since they were not saved on the PDA itself. Data captured from 
the PDA were transferred to a PC where software imported data into SPSS. Standby assistance during the 
study to handle (technical) problems was available. 

Intervention 
Patients with IBS were randomized to receive either standard care only (control group) or standard care 

and an additional cognitive-behavioral intervention (intervention group). Intervention group patients 
received situational feedback on their diaries from a psychologist during 3 weeks. The afternoon diaries 
served to generate input relevant for formulating feedback. A strict feedback protocol by which specific 
answers on specific diary questions from the patients generated specific kinds of feedback made it easy to 
apply and replicate the feedback. The feedback was focused on IBS complaints, catastrophizing thoughts, 
dysfunctional cognitions, and avoidance behavior, and was mainly based on cognitive–behavior therapy. A 
protocol to standardize the feedback was developed based on existing literature (e.g., Refs. [19] and [39]) 
including an informative book on IBS for patients, written by a consortium of Dutch IBS experts [40]. For 
pragmatic reasons, the protocol was divided into five sets of topics which were structured in a hierarchical 
way, with the first set of topics (cognitions, emotions, and activities) as the most important to intervene on. 
If, given the input of the patient, the first-order set of topics was not applicable, feedback was provided on 
the second-order set of topics (eating and drinking) and so on. The purpose of the feedback was to (1) 
stimulate self-management, (2) provide reassurance and comfort, and (3) give general information about 
(coping with) IBS. Table 1 shows the protocol with topics of intervention goals and examples of feedback. 

Objectives 
In the current study, we tested the hypothesis that IBS patients receiving the e-health intervention would 

improve (1) dysfunctional cognitions, (2) quality of life, and (3) complaint severity more than standard care 
alone. 

Statistical analysis 
Analyses were conducted in MLwiN 2.02 to determine whether the standard GP care combined with the 

CBT intervention on PDAs was more effective than standard GP care alone. Data were analyzed using 
multilevel analysis [41] with (the level of) abdominal pain severity, dysfunctional cognitions, quality of 
life, and catastrophizing thoughts as outcome measures and the group condition, time, and 
sociodemographic variables as independent, predictor variables. Analysis with repeated measurements was 
performed using multilevel analysis, a modern version of the repeated measures ANOVA, which does not 
require every measurement in every participant at every time point to be available. Multilevel does take into 
account that different (repeated) measures are clustered within patients. All estimated means were corrected 
for autocorrelation between measurements within individuals and standardized for patient's gender, 
education, age, and diarrhea. All differences between means were tested with the Wald test. 
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RESULTS 

Sample characteristics 
Of the 76 included patients, 38 in the control group and 37 in the intervention group, completed the initial 

questionnaire. In the control group, 36 patients completed the second measurement and 35 completed all 
measurements. In the intervention group, 36 patients completed the second measurement and 26 patients 
completed all measurements. A flowchart is shown in Fig. 1. Sociodemographic characteristics of the total 
sample are shown in Table 2. At baseline, control group patients reported significantly more diarrhea 
problems than intervention group patients. Because of this group difference, apart from sociodemographics, 
diarrhea was also controlled for throughout the analyses. Changes over time within both groups are shown 
in Table 3. As all 37 intervention group patients completed the intervention and completed diaries three 
times a day for 4 weeks, the e-health intervention seems feasible. 

[TABLE 2] 

Effects of PDA intervention at 4-week (short-term) and 3-month (long-term) follow-up 

Dysfunctional cognitions 
No significant short- or long-term effects on dysfunctional cognitions were found between the intervention 

and control group (last two columns of Table 3). 

IBS Quality of life 
A between-group comparison of the difference scores between baseline and 4 weeks confirmed that there 

was significantly more overall quality-of-life improvement in the intervention group (χ2=4.08, P<.05, 
df=1). At long-term, no significant differences between group effects were found on IBS quality of life. 

Catastrophizing thoughts 
A between-group comparison of the difference scores between baseline and 4 weeks confirmed that there 

was significantly more improvement in catastrophizing thoughts (χ2=9.33, P<.01, df=1). This improvement 
in the intervention group persisted at 3-month follow-up (χ2=7.06, P<.01, df=1). 

Abdominal pain 
There was significantly more pain improvement in the intervention group than in the intervention group 

between baseline and 4-week follow-up (χ2=5.44, P<.05, df=1). No significant long-term between-group 
effects were found. 

DISCUSSION 

Key findings 
The aim of the present RCT was to establish the feasibility and the efficacy of a cognitive-behavioral e-

health intervention on PDAs on the self-management of IBS patients. 
This study has demonstrated that IBS patients receiving the e-health intervention improved in the short-

term their catastrophizing thoughts, quality of life, and abdominal pain more than standard care alone. 
Improvements in catastrophizing thoughts persisted at 3-month follow-up. 

[TABLE 3] 

Possible mechanisms and explanation 
How CBT influences GI symptoms like IBS can be explained in different ways. Drossman's 

biopsychosocial model of IBS, for example, integrates early life factors (e.g., genetic predisposition and 
environmental influences) with later psychosocial factors, physiological functioning, and their interaction 
via the CNS/ENS axis [42]. This global model proposes that the combined and integrated effects of altered 
physiology and psychosocial functioning affect how GI symptoms are experienced, the individual's 
response to symptoms, and, ultimately, the outcome (e.g., taking medications, physician visits, daily 
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functioning, or quality of life). The cognitive–behavioral model of IBS postulates that GI symptoms and 
symptom-related distress are perpetuated by an interaction among psychological (i.e., cognitions, emotions, 
and behavior), social (i.e., support, modeling), and physiological factors [43]. The model emphasizes that 
the manner in which an individual psychologically responds to recurrent GI symptoms (i.e., serious disease 
attributions, hypervigilance) and general life events in turn affects emotional response (e.g., anxiety, fear, 
embarrassment, guilt, depression), gut motility and visceral hypersensitivity, GI symptoms, and behavioral 
coping. 

In the present study, patients were allocated to the treatment groups randomly, which is generally the best 
way to control for the various types of possible bias and confounding factors that might lead to false-
positive treatment results [44] and [45]. However, randomization theoretically also bears the possibility that 
inequalities between groups might occur by chance [46]. Indeed, we found that diarrhea was significantly 
more often reported in the control group than in the intervention group. As, potentially, improvements 
could be caused by differences between the study groups, we controlled for diarrhea in all analyses. None 
of the sociodemographic characteristics differed between the two groups. Additionally, the between-group 
comparison of the baseline symptom measures yielded only one difference, i.e., intervention group patients 
suffered more from rumination. Therefore, because of this single difference, we are confident that both 
patient groups belong to the same patient population. 

The importance of the concept of quality of life for IBS has been emphasized. It therefore has been 
proposed that quantification of quality of life should be an integral part of the outcome measures in 
treatment trials [47]. The Rome II committees [48] and regulatory agencies [49] recommend that subjective 
global end points (e.g., patients thoughts, beliefs, and feelings about IBS) should be considered as primary 
outcome variables. The follow-up measurement in our study showed that the improvement in abdominal 
pain returned to baseline measures. However, within-group improvements in constipation, quality of life, 
dysphoria, dysfunctional thoughts about IBS, catastrophizing thoughts, and helplessness persisted at long-
term. Between-group comparisons revealed robust long-term effects in catastrophizing thoughts, while the 
short-term effects in IBS quality of life and abdominal pain had disappeared at long-term. This is consistent 
with the findings of Drossman et al. [47], where patients often report that “the pain is still there but I'm 
managing it better.” Physicians and mental health professionals recognize this to be a clinically meaningful 
response [47]. 

Although the intervention is based on general cognitive-behavioral principles that have been shown to be 
effective in treating IBS, an important factor to consider is the translation of these techniques into short 
feedback messages. This may not have resulted in adequate learning and self-implementation and therefore 
only provides improvements in abdominal pain on a short-term period. Further refinement of the 
techniques, advice on implementation of the cognitive-behavioral principles, and perhaps a follow-up on 
the feedback may help patients better apply this self-management method resulting in improvements of this 
intervention for a longer period. 

It has been proposed that a supportive and empathic physician–patient relationship by itself can be 
associated with the alleviation of patients' symptoms [16] and [50]. The active component(s) of the 
intervention may be the patient's expectation of improvement, attention from a health care provider, or 
encouragement to resume healthy functioning. Alternatively, it is possible that this intervention relieves 
feelings of helplessness and dysfunctional thoughts, which may promote a reduction in physical discomfort. 
For future studies using PDAs, a second control group is recommended to determine whether the 
improvements in psychological measures can be attributed to the CBT, to the ‘buddy function’ of the PDA, 
or to completing daily diaries. 

Comparison to other published studies 
Several studies have been carried out to determine the effects of CBT in IBS. Our findings are in line with 

those of Van Dulmen et al. [19] who compared group cognitive therapy with a waiting-list control group. A 
total of 27 patients with IBS were allocated to receive group therapy. Patients who attended the cognitive 
group therapy showed significantly more improvement in their abdominal complaint scores than did those 
in the control group. However, there were no differences in psychological well-being. Drossman et al. [47] 
assessed the clinical efficacy of CBT compared to education in female patients with moderate to severe 
functional bowel disorders. Participants received either CBT or education for 12 weeks. They found that 
CBT is significantly more effective than education and stated that CBT is effective in treating women with 
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functional bowel syndrome, including IBS. Our results are also consistent with psychological treatments for 
chronic pain that often result in improved quality of life and reduced pain-related disability [51]. 
Nevertheless, some studies show contradictory findings in comparison with our findings. In a review of 
seven different controlled trials of CBT with IBS sufferers, mixed results were found [52]. Four trials 
showed that CBT relieved bowel symptoms more than did standard medical care [53] or a waiting list [19], 
[54] and [55]. Three other studies found no difference between CBT and a control condition [56], [57] and 
[58]. 

Feasibility 
Although we did not have 3-month follow-up data from every patient in the intervention group, all 37 

intervention group patients did complete the intervention and completed diaries three times a day for 4 
weeks and completed the 4-week follow-up. Given this, the e-health intervention itself, i.e., completing 
diaries three times a day for 4 weeks, seems feasible. However, the higher dropout rate at 3-month follow-
up in the intervention group might also indicate a high burden of completing questionnaires as well as 
diaries for 4 weeks which control group patients did not experience. Future studies should assess this 
possibility more carefully. Besides, given the high drop-out rate at follow-up, our analysis cannot be 
understood as an intention-to-treat analysis. Post hoc comparisons on baseline and follow-up measurements 
between dropouts and completers indicate that, overall, dropouts experienced a more favorable IBS-related 
quality of life, which could be attributed completely to more positive scores on the subscale measuring the 
quality of relationships. Unfortunately, we do not know why patients dropped out, but we can rule out the 
fact that the dropouts were the worse cases. 

Strengths and limitations 
The present study has a number of strengths. Patients were randomly assigned to either the control or the 

intervention group. In addition, two global outcome measures specifically developed to capture IBS were 
used in this study, i.e., IBS-QoL and CSFBD. Moreover, we increased the power of this study by including 
almost 40 patients per condition. The trial benefited from a fairly high rate of follow-up, with 94.7% 
completing the post-intervention measurement and 80.3% completing the 3-month follow-up. 

Several limitations of the study need to be considered. First, included patients represented subgroups of 
IBS, e.g., diarrhea or constipation-prone IBS. Results for specific subgroups might differ. Therefore it is 
difficult to generalize the results. Second, no process measures were included in the study to assess whether 
participants learn from the provided information/principles or to determine whether they correctly 
understood and implemented the cognitive and behavioral techniques. However, all information and advice 
we provided in the feedback were listed and analyzed. The feedback protocol was strongly linked to 
specific answers on specific questions in the electronic diary, so the feedback can be applied and replicated 
easily. Third, we did not confine the study to patients who had been resistant to treatment, as in the study by 
Heymann-Monnikes et al. [50]. Such patients may be very different from the patients seen in routine 
gastroenterological clinics. It is known that CBT is most appropriate for those patients who are 
considerably distressed by their symptoms, are open to the idea that psychological factors play some role in 
their difficulties, and are willing to participate in this approach [17]. And, finally, it is possible that the 
patients we recruited from the Dutch IBS Association had no official IBS diagnosis. Not every patient was 
diagnosed by their GP. However, all patients did fulfil the ROME-III criteria. 

Future research and conclusion 
Future research should focus on a longer intervention period and maybe a replication of the provided 

feedback. The inclusion of process measures could be very useful to determine whether patients actually 
learn something new and whether they understand and are able to implement the learned information. 
Furthermore, long-term follow-up assessments are critical in determining the efficacy of any intervention. 
If treated patients return to their former levels of functioning within a year of treatment, the value of these 
interventions is limited. 

In conclusion, our data indicate that a cognitive-behavioral intervention on pocket-type computers is 
feasible and efficacious for improving abdominal pain, quality of life, and catastrophizing thoughts in 
patients with IBS. The only sustainable improvement was on catastrophizing thoughts, which was also the 
basis of this trial. However, the other improvements waned over time, so this intervention may therefore 
need regular follow-ups to sustain the desired outcome. The finding that the long-term change in 
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catastrophizing thoughts was not mirrored in other symptoms may suggest that the improvement in 
thoughts is not directly relevant to symptom improvement. Follow-up research should unravel underlying 
mechanisms to find out what (combination of) elements of the intervention (i.e., symptom monitoring, 
CBT, e-diary, or minimal contact therapy) can be held responsible for the positive results. 
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Fig. 1. Flowchart. 
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Fig. 2. Screenshot of diary (in Dutch). 
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