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Summary
Background & aims—Evidence supports the effectiveness of cognitive behavioral approaches
in improving IBS symptoms. Duration, cost, and resistance of many patients towards a
psychological therapy have limited their acceptance. We evaluated the effectiveness of a psycho-
educational intervention on IBS symptoms.

Methods—69 IBS patients (72% female) were randomized to an intervention or a wait-list
control group. The IBS class consisted of education on a biological mind body disease model
emphasizing self-efficacy and practical relaxation techniques.

Results—Patients in the intervention showed significant improvement on GI symptom severity,
visceral sensitivity, depression, and QoL post intervention and most of these gains were
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maintained at 3 month follow up (Hedge’s g =−.46 to .77). Moderated mediation analyses
indicated change in anxiety, visceral sensitivity, QoL and catastrophizing due to the intervention
had moderate mediation effects (Hedge’s g= −.38 to −.60) on improvements in GI symptom
severity for patients entering the trial with low to average QoL. Also, change in GI symptom
severity due to the intervention had moderate mediation effects on improvements in QoL
especially patients with low to average levels of QoL at baseline. Moderated mediation analyses
indicated mediation was less effective for patients entering the intervention with high QoL.

Conclusions—A brief psycho-educational group intervention is efficacious in changing
cognitions and fears about IBS symptoms, and these changes are associated with clinically
meaningful improvement in IBS symptoms and QoL. The intervention seems particularly tailored
to patients with low to moderate QoL baseline levels.
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Introduction
Irritable bowel syndrome (IBS) is a common functional gastrointestinal disorder (FGID),
with prevalence rates up to 15%(1-3). IBS is often characterized by chronic recurrent
abdominal pain and discomfort associated with altered bowel habits, as well as increased
levels of anxiety and depression, including symptom related anxiety(2-7). Patients usually
report extraintestinal symptoms of pain and discomfort, fatigue and poor sleep(2, 4, 7, 8)
and a significant portion of patients have comorbid visceral and somatic pain disorders such
as fibromyalgia and interstitial cystitis/painful bladder syndrome(2, 9). Studies have
documented how these various symptoms and comorbidities contribute to the
disproportional impairment of health related quality of life (QoL) among IBS patients(3, 6,
10-12).

Currently pharmacologic therapy of IBS beyond symptomatic treatment for constipation or
diarrhea remains unsatisfactory, as few studies have demonstrated an effectiveness of
available treatments over placebo effects(13-18). On the other hand, psychological
treatments such as hypnotherapy and mindfulness(19-22), patient focused cognitive
behavior therapy (CBT)(23), behavior therapy (BT)(24, 25), patient education(26), and
internet based CBT(27) have all shown effectiveness in alleviating IBS related symptoms.
These interventions target a patient’s appraisal of gastrointestinal (GI) sensations and
symptoms (including changes in attention and cognition), reductions in symptom related
anxiety, changes in arousal and changes in health behavior(28). Despite the relative
effectiveness of these non-pharmacologic interventions, their implementation has been
hindered by factors such as added cost, unavailability of trained clinicians, inadequate
reimbursement for psychosocial interventions and a general bias towards pharmacotherapy
among patients and providers(29).

Education- based interventions have also been used as part of IBS disease management in
order to increase knowledge about IBS pathophysiology, clarify misconceptions regarding
what IBS is and is not, teach simple self-management strategies in areas of diet and stress
management, and decrease symptom related fears and anxiety(26, 30). Research on short-
term education programs that include some elements of cognitive therapy and stress
management (psycho-education) have yielded mixed outcomes. For instance, a critical
comparison of various psychological and educational treatments for IBS revealed evidence
from clinical trials suggesting that cognitive, behavioral, psychodynamic, educational, and
hypnotherapy based treatments worked in alleviating IBS symptoms, and there was no
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evidence of the superiority of one treatment over the other(26, 27, 30). However, treatment
outcomes appear to be correlated with number of sessions, with a onetime session(31, 32)
being less effective as interventions with 8-10 sessions(31, 33). The various underlying
mechanisms and processes associated with the success of any therapy have yet to be fully
understood. More importantly the specific risk and protective factors associated with any
specific therapy remain poorly delineated in the literature(34). The current study was
designed in order to address two main questions related to these issues: 1) Can a short
course of group psycho-educational treatment consisting of combined CBT and basic
relaxation techniques result in sustained, clinically relevant improvement of IBS symptom
severity, and health-related quality of life? 2) What are the factors that predict a positive
outcome (moderators), and the factors that mediate the positive outcomes of the
intervention?

Methods and Materials
Subjects

A total of 69 patients (mean age 46.8±12.6 years; 50 females) meeting IBS Rome II
criteria(35), seen at a tertiary referral center were included (See Table 1 for detailed
demographic data on the sample). Organic disease was excluded with appropriate testing,
and a clinical diagnosis of IBS was made by an experienced gastroenterologist. Patients
prospectively filled out a daily symptom diary with 6 subscales relating to severity of GI
symptoms, and frequency and consistency of stool, for two weeks before entering the study
to ensure a minimal symptom severity rating. Subjects were categorized into subgroups
based on predominant bowel pattern according to the Rome II criteria(35) yielding 28
diarrhea predominant patients (IBS-D), 24 constipation predominant (IBS-C), and 17 with
alternating type IBS (IBS-A). Subjects were randomized to receive either the active
intervention (n=34) or assigned to a wait-listed control group (n=35). At the time of
enrollment, subjects were instructed to continue the care they were currently receiving for
the management of their IBS symptoms. No medical management was provided as part of
study participation.

Written and verbal informed consents were obtained from all subjects. The study protocol
was approved by the Human Subject Protection Committee at the Veterans Administration
Greater Los Angeles Healthcare System.

Assessment Questionnaires
All patients (intervention group and the wait-listed control group) were assessed using self-
report measures at baseline, at the end of the five-week intervention course, and then
subsequently at three months during a follow-up assessment: Global GI symptom severity
over the past week was assessed using a 20-point scale ranging from 0 (no symptoms) to 20
(the most intense symptoms imaginable). The Irritable Bowel Syndrome Quality of Life
(IBS-QoL) is a 30 item disease-specific health related quality of life (HRQoL) instrument
measuring 9 dimensions of health: emotional functioning, mental health, sleep, energy,
physical functioning, diet, social role, physical role, and sexual relations(37, 38). The
Hospital Anxiety and Depression Scale(39) is a 14 item scale developed specifically for
use among medical outpatients to screen for probable cases of anxiety and depression and
provides a measure for severity of mood disorders(40).The Visceral Sensitivity Index
(VSI) is a psychometrically well-established 15-item questionnaire designed to measure
aspects of fear, anxiety, and hypervigilance that accompany misappraisals of visceral
sensations and comfort(36). The Catastrophizing Scale is a brief 6 item self-report
subscale from the Coping Strategy Questionnaire (CSQ)(41) assessing the patient’s beliefs
regarding severity of discomfort associated with their symptoms. In addition, two questions
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used in the CSQ to rate overall coping effectiveness were included: 1) amount of control
over symptoms, and 2) self-perceived ability to decrease symptoms.

Psycho-educational course
The patients assigned to the intervention group underwent a psycho-educational course. The
course was lead by a gastroenterologist (45%) together with a therapist (55%), and consisted
of five consecutive weekly two-hour sessions in a group setting with 5-8 participants per
group. Participants were also given reading and practical homework assignments related to
the topics covered in each session. The gastroenterologist provided interactive lectures on
the neurobiology of the stress response, the bio-psychosocial model of IBS, and self-
management of diet and medication. The information was disseminated with emphasis given
to self-efficacy and empowerment issues, in order for patients to be able to appraise and
respond to their symptoms with increased efficiency and accuracy. The therapist taught
patients about the role of beliefs and attitudes in IBS and instructed them in two simple
relaxation exercises (progressive muscle relaxation and diaphragmatic breathing)(42).

The psycho-education course intervention consisted of four parts: 1. Educational
component – Patients were provided with a neurobiological mind/brain/body model linking
IBS to the interactions between emotions, stress, and abdominal symptoms with an emphasis
on highlighting the nervous system’s ability to self-regulate, so that homeostasis is
reestablished and neurochemical imbalances underlying GI symptoms are normalized. 2.
Psychological component – Patients were taught about the connection between mood,
stress and GI symptoms and ineffective and maladaptive coping styles (e.g. catastrophic
thinking), and more effective responses (e.g. conscious rational solutions to stressful
situations). 3. Relaxation training – Patients were instructed on diaphragmatic breathing
techniques and progressive muscle relaxation. These techniques were practiced under
instruction during the group sessions practiced at home with the aid of audio-taped
instructions of the procedures. 4. Homework assignments – Patients were assigned
homework after each group session: 1) a minimum of 15 min of relaxation exercises twice a
day, and 2) monitoring and documentation of symptoms in relationship to mood states,
stressors and dietary changes.

Both the gastroenterologist and the therapist led sessions 1, 3, and 5. Sessions 2 and 4 were
led solely by the therapist. The estimated cost of the entire 5 week intervention for the entire
group was determined from the professional hourly fees of the gastroenterologist ($350) and
the therapist ($120) amounting to a total estimated cost for the entire group intervention to
be equal to $3,300 (gastroenterologist = 6 total hours; therapist = 10 total hours), or between
$ 410 and $ 660 per patient, depending on the group size (5-8 subjects). A brief session-by-
session outline of the intervention is provided in Table 1 (Under Supporting Information):

Study design
Patients first attended a screening visit (week 0), which included an examination by one of 4
gastroenterologists and completion of the questionnaires mentioned above. Subjects were
also provided with the 2-week symptom diary. Post screening and after completing the 2-
week symptom diary (week 2), eligible subjects were randomized to participate in the five-
week intervention (intervention group/IBS Class) or assigned to the control condition (wait-
list group). In order to fill classes of 8 subjects as quickly as possible, block randomization
was used, e.g. consecutive subjects were assigned to the active intervention group until a
complete group was obtained, and this was followed by assignment of a consecutive group
of patients to the wait list group. Regardless of random assignment to the 2 groups, all
subjects received chapters from the publication “IBS and the Mind-Body Brain-Gut
connection”(43) and wait-list control subjects were informed that they would be able to
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attend the psycho-educational class once the study ended. Subjects randomized to receive
the intervention started their first session within two weeks post the randomization visit
(week 4). Once the questionnaires were completed, a third and fourth visit was scheduled at
the end of the intervention evaluation (week 12) and at the follow-up approximately 3
months after enrollment. A study nurse made phone calls to all subjects, including those
participants in the wait-listed control group at weeks 4, 8, and 11, as well as before the final
follow-up assessment. During the phone calls subjects were asked how they were doing and
were also given the opportunity to ask study-related questions.

Statistical analysis
Repeated Measures General Linear Mixed-effects Model—The hypothesized
influence of the psycho-educational intervention on primary (IBS symptom severity) and
secondary (health-related quality of life (QoL), affect, and coping styles) outcomes were
tested using focused linear contrast analyses between groups at the end of the intervention
and 3 month follow-up using estimates from a repeated measures general linear mixed
effects model (RM GLMM) in SAS v9.3. For each primary and secondary outcome, we
specified a model with intervention group, time, and the interaction of intervention group
and time as factors. In addition, the outcome measure at baseline was mean centered and
included as a covariate to statistically control for any pretreatment differences between the
intervention groups that may influence outcome(44). For each model, a first-order
autoregressive model yielded the best fit among the commonly used covariance structures as
indicated by Akaike’s Information Criteria.

Moderator Analysis—We performed an exploratory analysis to investigate the
moderating effects of baseline QoL on the intervention effects on GI symptom severity. This
was accomplished by adding the moderator and the moderator*intervention group as factors
to RM GLMM model described above for the primary outcome variable. Under this
framework, a significant moderator*intervention group interaction indicates a significant
moderator effect, i.e. the effect of the intervention depends on the value of the moderator.
Given significant moderator effects the results were reported with the intervention effects
and the direction of those effects was evaluated at the high (+1 SD from mean), average
(mean), and low (− 1 SD from mean) levels (For a more detailed review of the methods see
Holroyd, Labus, Carlson, 2009)(44).

Mediation Analysis—Simultaneous regression analysis was applied to test prospective
(time-lagged) mediation models to identify potential mechanisms underlying the class
intervention effects (45). We examined whether the influence of the class intervention on GI
symptom severity measured at 3 month follow-up was mediated by changes in IBS-QoL,
Anxiety, Depression, VSI, and Catastrophizing post intervention. We also examined the
mediating effects of change in GI symptom severity assessed post intervention on the
intervention effects on QoL observed at 3 month follow up.

Figure 1 depicts the moderated mediation model framework where GI symptom severity
serves at the mediated outcome (See Figure 1, adapted from Tein et al. 2004)(46). Change in
the mediator and outcome variable was represented in the model by including baseline/pre-
intervention measurements (Figure 1, paths: d.1, e.1, e.2). Mediation was examined in the
context of baseline levels of QoL which was identified as a significant moderator of the
effects of the intervention GI symptom severity (Figure 1, paths: f.1, f.2, g.1, g.2(46). Only
coefficients for the paths that were critical in evaluating the hypothesized mediation are
reported and include the effect of the intervention on the change in the mediator at post
intervention (Figures 1, path a), the direct effect of the mediator on the outcome (Figure 1,
path b), the direct effect of intervention on the outcome variable (path c’), and the indirect or
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mediated effect of intervention on the outcome (Figures 1, path a* b). The psycho-education
intervention effect was represented by the class versus wait-list (control) contrast coded 1
−1. Analyses were implemented in AMOS 18.0.02 using full information likelihood
estimation. Standard errors of direct and indirect effects were determined using
bootstrapping with 5000 samples(47, 48). We report parameter estimates and bootstrapped
standard errors. To avoid Type II errors we emphasize effect sizes rather than significance
testing as has been recommend for program evaluation with small samples. In addition, we
calculated 95% confidence intervals for the parameter estimates. To assess the effect of the
mediator we calculated effect size Hedges’ g, which is considered a more accurate effect
size measure than Cohen’s d because it adjusts for sample sizes(49). Hedges’ g reflects the
impact the intervention on the outcome through the mediator, i.e. the mediated effect, in the
scale of standard deviation units. As a rule of thumb, an effect size of g=.80 is consider large
explaining 14% of the variance, .50 medium (6% variance explained) and .20 small (1% of
the variance explained).

A priori power analysis based on a two sided independent t-test for the linear contrasts
applied to test the main hypotheses indicated that at an alpha =.05, 34 cases per group were
required to detect a moderate effect size (Cohen’s d = .70) with adequate power (1-Beta = .
80). Demographic characteristics and baseline measures were compared between the
intervention and the control groups using independent t-tests for continuous variables and
chi-square tests for categorical data.

Results
Demographic and baseline measurements

Tables 2 and 3 show the demographic and psychological characteristics of both groups.
There were no significant differences between the intervention (psycho-education
intervention, N=34) and the wait-list (control, N=35) group in the distribution of sex (77%
vs. 69% females) or age (46.3 ± 13.0 vs. 47.3 ± 12.3 years). There were no significant group
differences regarding predominant bowel habits and ethnicity, but marital status differed
between groups (p = 0.04), and the psycho-education group tended to have somewhat higher
educational levels (p = 0.08).

The majority of the study sample reported overall symptoms as being moderate to severe
(mild 10.3%, moderate 26.5%, severe 54.4%, very severe 8.8%) without any significant
differences between the intervention group (mild 14.7%, moderate 35.3%, severe 44.1%,
very severe 5.9%) and the control group (mild 5.9%, moderate17.6%, severe 64.7%, very
severe 11.8%). However, the mean symptom severity score at baseline was somewhat lower
in the patients that received the intervention compared to the control group (10.1 ± 4.2 vs.
12.7 ± 3.8; p =0.01) (Table 2).

As measured by the HAD, both the active treatment and the control groups displayed
clinical levels of anxiety, but not depression based on the HAD cutoffs (39). Compared to
the control group, the intervention group had a higher mean score for anxiety (9.8 ± 3.5 vs.
7.5 ± 4.8; p =.04). However, there were no significant differences between the intervention
group and the control group regarding the proportion of patients with depression symptoms
(4.7 ± 3.5 vs. 5.4 ± 4.3; p = 0.39). No significant group differences were observed at
baseline for the QoL measures, VSI, or Coping Scale.

Intervention Effects
Results of the linear contrasts performed to test for the hypothesized group differences in the
primary and secondary outcomes are presented in Table 4. Although our main hypotheses
were tested using focused linear contrast, we also report on the omnibus tests from the
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model. No significant intervention group*time effects were observed in the repeated
measures general linear mixed effects model (RM GLMM).

Primary Outcomes—After controlling for baseline levels of overall symptom severity (p
< 0.0001), the effect of the intervention on symptom severity was significant (p =.0003).
The main effect for time in the model was not significant. Hypotheses testing with linear
contrasts indicated that patients receiving the psycho-education intervention demonstrated
lower overall severity ratings compared to the control group at the end of the intervention
(7.8 vs. 10.9, p = 0.002, Hedge’s g=−.78), and this difference was maintained at the 3-month
follow-up (6.8 vs. 10.2, p = 0.001, g=−.85).

Secondary Outcomes—The main effect of the intervention on total IBS-QoL was
significant (p = 0.002) after controlling for baseline QoL levels (p < 0.0001). The main
effect for time was significant (p=.04). Patients receiving the intervention demonstrated
significantly higher QoL scores than controls at the end of the intervention (75.6 vs. 66.4,
p=.002, g=.77) and at the 3-month follow-up (77.6 vs. 70.2, p=.012, g=.62).

After adjusting for baseline levels of affect (p’s <.0001), the intervention reduced depression
(p = 0.006) but not anxiety (p = 0.13). Patients receiving the intervention demonstrated
lower depression scores at the end of the intervention compared to the controls (4.6 vs. 6.5,
p = 0.005, g=−.68) and this difference was maintained at follow-up (4.2 vs. 5.5, p = 0.04, g=
−.50). The main effect for time was only significant in the depression model (p=.04).

After controlling for baseline visceral sensitivity (p < 0.0001), the main effect of the psycho-
education intervention on visceral sensitivity (VSI) levels was significant (p = 0.003) as was
the main effect of time (p=.01). Patients receiving the intervention demonstrated
significantly less visceral sensitivity than controls at end of the class (34.0 vs. 42.3, p =
0.001, g=−.84). Even though patients receiving the intervention maintained decreased
visceral sensitivity at the 3-month follow-up assessment, group differences were not
maintained (37.4 vs. 32.7, p = 0.06, g=−.42) due to a significant reduction in visceral
sensitivity in the control group.

After controlling for baseline levels, the main effects of intervention were significantly
reduced for coping skills: catastrophizing (p < 0.0001), improved ability to control
symptoms (p =0.009), and improved ability to change/decrease symptoms (p = 0.008).
Compared to controls, patients receiving the intervention showed improvements in
catastrophizing by the end of the psycho-education intervention (7.4 vs. 11.6, p = 0.001, g=
−.87), and this difference was maintained at follow-up (5.9 vs. 8.9, p = 0.012, g=−.62).
Compared to controls, patients receiving the intervention tended to demonstrate improved
coping skills to control symptoms at the end of the intervention (3.2 vs. 2.6, p = 0.03, g=.52)
and this improvement was maintained at 3-month follow-up (3.2 vs. 2.5, p = 0.02, g=.56).
Patients receiving the intervention also demonstrated improvements in their coping skills
related to their ability to change/decrease symptoms at the end of the intervention compared
to those in the control group (3.0 vs. 2.1, p = 0.002, g=.77) but this difference was no longer
significant at the 3-month follow-up assessment (2.6 vs. 2.3, p = 0.14, g=.36).

QoL moderates the effect on pyschoeducational intervention on GI symptom Severity
Baseline QOL moderated the effects of the intervention on symptom severity as evidenced
by a significant interaction between the intervention and baseline levels of IBS-QoL (p =
0.04). Interestingly, the psycho-education intervention had no effects on symptom severity
among patients with high baseline levels of IBS-QoL. For average levels of QoL, severity
scores are higher in the control group compared to the intervention group at the end of the
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intervention (p=.0006) and at follow up p<.0001). This was also observed for low levels of
QOL (p=.0005, p=.0002).

Mediators of Intervention effects on GI Symptom Severity at 3 Month Follow-up
Table 5 presents the mediator analyses of the intervention effects on GI symptom severity,
in the context of baseline levels of QoL. Only coefficients for the paths that are critical for
evaluating the hypothesis of mediation are presented

IBS QoL—The test for mediation analyses indicated that under conditions of moderate to
low baseline IBS-QoL scores, the effects of the psycho-education intervention on GI
symptom severity at 3 month follow up was mediated by change in QoL levels by the end of
the intervention. Mediation was greatest at low (g= −.60) compared to moderate (g= −.49)
baseline levels of total IBS-QoL scores.

Anxiety—Changes in anxiety at the end of intervention appeared to mediate the effects of
the intervention on GI symptom severity at 3 month follow up especially for individuals
with low baseline levels of QoL (g=−.54)

Depression—Changes in depression by end of the intervention showed weak to moderate
evidence for mediating the effects of the intervention on GI symptom severity at 3 month
follow up for low, moderate and high baseline scores of QoL (g=−.25 to −.29).

VSI—Changes in VSI by end of the intervention showed small moderate effects for
mediating the effects of the intervention on GI symptom severity at 3 month follow up with
the larger effects observed for low baseline QoL scores (g=−.39).

Catastrophizing—Changes in catastrophizing post intervention demonstrated a trend for
mediating the effects of the intervention on GI symptom severity at 3 month follow up. As
baseline IBS-QoL decreased from high to low, the mediating effects of changing
catastrophic cognitions at 3 month follow up increased (g=−.27 to −.48).

Changes in GI Symptom Severity as a Mediator of The intervention effects on QoL
Changes in GI symptom severity post intervention mediated the effects of the psycho-
education intervention on IBS-QoL at the 3-month follow up assessment for low (g=.65) to
moderate (g=.59) baseline levels of QoL (Table 6).

Discussion
In this study we evaluated the feasibility and effectiveness of a brief, group psycho-
educational intervention for moderate to severe IBS patients seen at a tertiary referral center.
The results demonstrate that a brief 5-week psycho-educational group therapy intervention
can improve IBS symptoms in this patient population. Compared to a wait-list control,
patients undergoing the treatment reported overall significant reduction in IBS symptom
severity and significant improvement in health related quality of life (QoL), and many of the
improvements were maintained at 3 months follow up. These results are similar to those
seen in other studies that focused on patient education(26, 30). The effect size differences
between groups on IBS-QOL (hedge’s g=−.78 at post intervention, −.87 at three month
follow up) are larger than the small (Cohen’s d=.20) to moderate (Cohen’s d=.57) effect
sizes reported in other cognitive behavioral and mindfulness approaches, (27, 29, 51) and
suggest that the observed findings are clinically meaningful. In addition, the intervention
helped patients to reduce symptoms of depression (g= −.50) and visceral anxiety (g=−.84).
The intervention also gave patients tools to control their symptoms (g=.52)and improve
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catastrophizing (g=−.87) both of which were maintained at the 3-month follow up
assessment.

The results from our study are similar to landmark studies published in the field, on utilizing
cognitive behavior therapy (CBT) to improve IBS symptoms and improve quality of life(33,
46, 48). For example, Lackner et al (2010)(33) sought to identify the circumstances under
which a short 4 week CBT intervention was effective in reducing IBS related symptoms post
intervention and at follow-up. Similar to the Lackner et al (2010)(33) study we were also
able to demonstrate reduced IBS symptoms and improved coping using a short 5 week
group based CBT and relaxation psycho-education intervention, despite the fact that patients
had limited number of direct contact hours with a physician. Similar to both Morris et al.
(2010)(48) and Jarrett et al. (2009)(46) CBT based interventions, we were also able to
demonstrate improved self-management skills among IBS patients.

Despite the reported effectiveness of CBT interventions in decreasing IBS symptoms and
improving QoL, primary limitations exist related to traditional CBT interventions, including
cost, shortage of adequately trained therapists, long wait-lists to get into treatment, time
requirements involved in purely psychologically based therapies, and the resistance of a
significant number of patients to engage in only psychologically based treatments(28, 33).
As a result of these limitations, several modifications to the traditional CBT format have
been evaluated (e.g. patient administered, group based and Internet focused), and these
studies have shown that CBT based interventions can be delivered in different, more cost
effective formats(33, 46, 48).

Moderators and mediators of intervention outcomes
Baseline quality of life (QoL-BL) served as a predictor to the success of the intervention in
decreasing IBS symptoms and in improving QoL. In other words, baseline QoL functioned
as a moderator of the intervention outcome. Patients with low or moderate baseline OoL
scores demonstrated the greatest improvement in symptom severity and QoL post
intervention. Similarly, improvements in IBS-QoL by the end of the intervention mediated
improvements in overall GI symptom severity at 3 month follow up in individuals with low
to moderate baseline values of IBS QoL, suggesting that an alternative intervention may be
more helpful for individuals with higher QoL baseline levels.

Limitations
Due to the nature of organizing a group therapy class, block randomization was used to
assign participants to the intervention and control groups in this study, resulting in some
baseline differences in symptom severity and anxiety However, there were no significant
demographic differences between the groups, and all analyses were performed controlling
for baseline differences in clinical variables. Although, we can expect that there were some
limitations to the study in terms of expectations of the waitlist control strategy. While not
ideal, the use of a wait-list control condition in this study as in other initial studies of IBS
interventions, does demonstrate the positive effects for the class are not due to simply
variability in IBS symptoms over time or repeated measurements (29). Further studies with
more active control or comparator conditions will of course be necessary to determine if
specific class components or expectations are driving the intervention effects. As the results
were obtained in a relatively small sample of patients, our findings need replication in a
larger randomized controlled trial before a final conclusion can be made regarding the
efficacy of this form of intervention. A larger sample would also make it possible to identify
possible differences in treatment effectiveness in subgroups of patients based on
predominant bowel habit or pain predominance.
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Summary and clinical implications
This study demonstrates the feasibility of a cost-effective brief group psycho-educational
therapy intervention that equaled the cost of one-hour consultation with a gastroenterologist.
Patients attending the psycho-education classes improved on all key measures by the end of
the intervention, and demonstrated lower overall symptom severity ratings than those in the
control group. The present study suggests that a brief CBT group psycho-educational model
is an efficient, efficacious, and clinically useful treatment that can provide symptom
reduction, and improvement in quality of life of patients. Like other recently proposed novel
delivery methods of cognitive behavioral approaches, the psycho-educational group
intervention would be beneficial to patients and clinicians, by reducing the cost of treatment,
the amount of unnecessary follow up visits to clinicians, and enhance the patients ability to
self-manage and cope with the symptoms of their condition. In addition, when combined
with specific pharmacologic therapies, it may reduce side effects, increase effectiveness of
the drug and increase compliance. It is also important to note that although group psycho-
educational interventions appear to be a helpful adjunct to standard medical care they are not
commonly available for IBS patients. This is likely a result of several factors including lack
of availability of appropriately trained clinicians, added cost and inadequate reimbursement
for psychosocial interventions, and a general bias towards pharmacotherapy among patients
and providers. It is hoped that evidence like that provided in this study and others will
produce changes in health care delivery that can lead to expansion of availability of
appropriate psychosocial treatments.
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Appendix
Table 2

Sample Demographics

INTERVENTION
(PSYCHO-

EDUCATION CLASS)
(N=34)

CONTROL
(N=35) P-VALUE

Gender (%)

 – Female 76.5% 68.6%
0.47

 – Male 23.5% 31.4%

Age (mean±SD) 46.3±13.0 47.3±12.3 0.30

Ethnicity (%)

 – Asian 3.1% 0.0%

0.67 – African American 6.3% 11.8%

 – White 84.4% 82.4%
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INTERVENTION
(PSYCHO-

EDUCATION CLASS)
(N=34)

CONTROL
(N=35) P-VALUE

 – Hispanic 3.1% 2.9%

 – Other 3.1% 2.9%

Marital status (%)

 – Never married 47.1% 52.9%

0.04*
 – Married 47.0% 20.7%

 – Divorced 5.9% 23.5%

 – Widowed 0.0% 2.9%

Education (%)

 – High school graduate 0.0% 3.0%

0.08
 – Some college 17.6% 42.4%

 – College graduate 29.4% 24.2%

 – Any post-graduate work 52.9% 30.4%

Bowel habit (%)

 – Constipation (IBS-C) 23.5% 45.7%

0.14 – Diarrhea (IBS-D) 50.0% 31.4%

 – Alternating (IBS-A) 26.5% 22.9%

NOTE. Demographic characteristics of the group with active intervention (psycho-education) and the group with inactive
treatment (control/wait-listed).

Table 3

Psychological Characteristics of Study Sample

ACTIVE
INTERVENTION CONTROL P-VALUE

GI symptom severity 10.1±4.2 12.6±3.7 0.01*

IBS-QoL 67.4±16.2 63.8±18.4 0.21

HAD

 – Anxiety 9.8±3.5 7.6±4.6 0.04*

 – Depression 4.7±3.9 5.4±4.3 0.39

VSI 42.2±16.9 38.2±18.4 0.34

Coping skills

 - Catastrophizing 12.0±7.8 9.5±7.3 0.67

 - Control 2.5±1.3 2.3±1.2 0.18

 - Symptom Change 2.3±1.4 2.0±1.2 0.16

NOTE. Assessment measures at baseline in the intervention (psycho-education) and control (waitlisted) groups, displayed
as mean ± SD.

Measures: 1. GI symptom severity; 2. IBS-QoL: IBS Quality of Life Measure(37, 38); 3. HAD: Hospital Anxiety and
Depression(39,40); 4. VSI: Visceral Sensitivity Index(36); 5. Coping Skills (Catastrophizing, Control, Symptom Change)
(41)
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Table 4

Within and between group parameter estimates for the primary and secondary outcomes at
post intervention and 3 month follow-up

POST INTERVENTION 3 MONTH FOLLOW-UP

Measures Estimate(SE) 95% CI p Estimate(SE) 95% CI p

1. GI Symptom Severity

Control 10.90 (.67) 9.58, 12.23 10.20 (.67) 8.87, 11.52

Class 7.82 (.67) 6.50, 9.15 6.83 (.68) 5.49, 8.17

Difference 3.08 (.96) 1.17, 4.99 .002 3.37 (.97) 1.44, 5.29 .001

2. QoL

Control 66.42 (2.05) 62.34, 70.50 70.22 (2.08) 66.09, 74.35

Class 75.62 (2.03) 71.59, 79.65 77.64 (2.00) 73.65, 81.62

Difference −9.20 (2.89) −14.95, −3.45 .002 −7.42 (2.30) −13.17, −1.66 .012

3. Depression

Control 6.49 (.48) 5.55, 7.43 5.54 (.46) 4.62, 6.46

Class 4.61 (.46) 3.70, 5.52 4.19 (.46) 3.28, 5.11

Difference 1.88 (.66) .57, 3.19 .005 1.34 (.66) .04, 2.64 .043

4. Anxiety

Control 9.24 (.55) 8.16, 10.33 8.63 (.54) 7.57, 9.69

Class 8.00 (.52) 6.96, 9.05 7.82 (.53) 6.76, 8.87

Difference 1.24 (.77) −.28, 2.77 .109 .81 (.76) −.70, 2.32 .290

5. VSI

Control 42.31 (1.71) 38.91, 45.70 37.43 (1.69) 34.08, 40.78

Class 34.04 (1.66) 30.74, 37.34 32.71 (1.77) 29.19, 36.22

Difference 8.26 (2.39) 3.52, 13.01 .001 4.72 (2.46) −.15, 9.59 .058

6. Coping Skills: Catastrophizing

Control 11.63 (.82) 10.00, 13.27 8.89 (.82) 7.25, 10.52

Class 7.40 (.84) 5.75, 9.06 5.88 (.84) 4.22, 7.53

Difference 4.23 (1.18) 1.89, 6.56 .001 3.01 (1.18) .68, 5.35 .012

7. Coping Skills: Control

Control 2.57 (.21) 2.16, 2.97 2.54 (.21) 2.13, 2.94

Class 3.20 (.20) 2.80, 3.60 3.23 (.21) 2.83, 3.64

Difference −.64 (.29) −1.21, −.07 .029 −.70 (.29) −1.27, −.012 .019

8. Coping Skills: Symptom Change

Control 2.06 (.20) 1.67, 2.46 2.21 (.20) 1.81, 2.61

Class 2.96 (0.20) 2.56, 3.35 2.63 (.20) 2.23, 3.03

Difference −.89 (.28) −1.45, −.33 .002 −.42 (.29) −.99, .15 .143

Bootstrapped estimates and standard errors

CI: Confidence Intervals

Measures: 1. GI symptom severity; 2. IBS-QoL: IBS Quality of Life Measure(37, 38); 3. Depression using the HAD:
Hospital Anxiety and Depression(39,40); 4. Depression using the HAD: Hospital Anxiety and Depression(39,40); 5. VSI:
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Visceral Sensitivity Index(36); 6. Coping Skills Catastrophizing(41); 7. Coping Skills Control(41); 8. Coping Skills
Symptom Change)(41)

Table 5

Mediators of the Intervention Effects on GI Symptom Severity at 3 Month Follow-Up

Mediator IBS-QoL
(Baseline) a

95%
CI
(a)

b
95%
CI
(b)

c’
95%
CI
(c’)

a*b
95%
CI

(a*b)
Hedge’s g

IBS-QoL

High 0.23
(1.39)

−2.49
2.95

−0.10*
(.04)

−0.18
−0.02

−
1.31*
(.45)

−2.19
−0.43 −0.02 −0.30

0.25 −.04

Moderate 4.02*
(1.39)

1.30
6.74

−0.10*
(.04)

−0.18
−0.02

−
1.64*
(.49)

−2.60
−0.68 −0.38 −0.82

0.01 −.49

Low 7.82*
(1.39)

5.10
10.54

−0.10*
(.04)

−0.18
−0.02

−
1.98*
(.56)

−3.08
−0.88

−
0.78

*
−1.45
−0.11 −.60

Anxiety

High
−

0.24*
(.35)

−0.92
0.44

0.26*
(.11)

0.04
0.48

−
2.01*
(.44)

−2.89
−1.15 −.06 −0.25

0.12 −.18

Moderate
−

0.77*
(.35)

−1.45
−0.09

0.26*
(.11)

0.04
0.48

−
2.38*
(.45)

−3.26
−1.50 −.20 −0.45

0.04 −.44

Low
−

1.30*
(.35)

−1.98
−0.62

0.26*
(.11)

0.04
0.48

−
2.75*
(.46)

−3.66
−1.84 −.34* −0.67

−0.01 −.54

Depression

High −0.51
(0.30)

−1.09
0.07

.146
(0.13)

−0.11
(0.40)

−1.69
(.44)

−2.56
−0.82 −0.07 −0.23

0.08 −0.25

Moderate
−

.935*
(0.30)

−1.52
−0.35

.146
(0.13)

−0.11
0.40

−
2.17*
(.46)

−3.06
−1.28 −0.14 −0.39

0.12 −0.28

Low
−

1.37*
(0.30)

−1.95
−0.79

.146
(0.13)

−0.11
0.40

−
2.65*
(.47)

−3.58
−1.72 −0.20 −0.56

0.16 −0.29

VSI

High
−

2.61*
(1.15)

−4.86
−0.36

0.05
(.033)

−0.01
0.11

−
1.37*
(.485)

−2.32
−0.42 −.13 −0.33

0.07 −.33

Moderate
−

4.12*
(1.15)

−6.37
−1.87

0.05
(.033)

−0.01
0.11

−
2.02*
(.497)

−2.99
−1.05 −.21 −0.47

0.06 −.38

Low
−

5.64*
(1.15)

−7.89
−3.39

0.05
(.033)

−0.01
0.11

−
2.68*
(.512)

−3.68
−1.68 −.28 −0.63

0.07 −.39

Catastrophizing

High
−

0.79*
(.656)

−2.08
0.50

0.14*
(.069)

0.00
0.28

−
1.34*
(.452)

−2.26
−0.45 −.11 −0.32

0.10 −.27

Moderate
−

1.79*
(.656)

−3.08
−0.50

0.14*
(.069)

0.00
0.28

−
2.04*
(.465)

−2.95
−1.13 −.26 −0.55

0.05 −.43

Low
−

2.79*
(.656)

−4.08
−1.50

0.14*
(.069)

0.00
0.28

−
2.74*
(.488)

−3.70
−1.78 −.39 −0.81

0.03 −.48

Labus et al. Page 13

Aliment Pharmacol Ther. Author manuscript; available in PMC 2014 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



CI: 95% bootstrapped confidence intervals

a = change in the mediator at posttest,

b = the direct effect of the mediator on the outcome,

c’= the direct effect of intervention on the outcome variable,

a*b = the indirect effect of intervention on the outcome
*
= parameter estimates where 95% CI do not contain zero.

The psychoeducation intervention effect was represented by the class (intervention) versus wait-list (control) contrast coded
1 −1.

Table 6

GI Symptom Severity Mediates Intervention Effects on QoL at 3 Month Follow-Up

IBS-QoL
(Baseline)

PATH
a

95%
CI
a

PATH
b

95%
CI
b

PATH
c’

95%
CI c’

PATH
ab

95%
CI
ab

HEDGE’S
(INDIRECT

EFFECT)
g

High −0.93*
(.46)

−1.83
−0.03

−0.88*
(.321)

−1.51
−0.25

−0.12
(1.31)

−2.69
2.45 0.82 −0.17

1.80 .43

Moderate −1.74*
(.46)

−2.64
−0.84

−0.88*
(.321)

−1.51
−0.25

1.75*
(1.39)

−0.97
4.47 1.53* 0.18

2.88 .59

Low −2.55*
(.46)

−3.45
−1.65

−0.88*
(.321)

−1.51
−0.25

3.61*
(1.51)

0.65
6.57 2.24* 0.46

4.03 .65

CI: 95% bootstrapped confidence intervals

A = change in the mediator at posttest,

b = the direct effect of the mediator on the outcome,

c’= the direct effect of intervention on the outcome variable,

a*b = the indirect effect of intervention on the outcome
*
= parameter estimates where 95% CI do not contain zero.

The psychoeducation intervention effect was represented by the class (intervention) versus wait-list (control) contrast coded
1 −1.
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Figure 1. General moderated mediation model framework (Adapted from Tein et al., 2004)46

a = effect of intervention on mediator variable assessed at the end of intervention; b = effect
of mediator assessed at the end of intervention on outcome at 3 month follow up; c’ = direct
effect of intervention on outcome at 3 month follow up; All path estimates adjusted for
baseline measures (d.1, e.1, e.2) and the moderator effects (g1, g2, f1, f2).
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