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Abstract
Background—Irritable bowel syndrome (IBS) is a chronic and debilitating medical condition
with few efficacious pharmacological or psychosocial treatment options available. Evidence
suggests that visceral anxiety may be implicated in IBS onset and severity. Thus, cognitive
behavioral treatment (CBT) that targets visceral anxiety may alleviate IBS symptoms.

Methods—The current study examined the efficacy of a CBT protocol for the treatment of IBS
which directly targeted visceral sensations. Participants (N = 110) were randomized to receive 10
sessions of either: (a) CBT with interoceptive exposure to visceral sensations (IE); (b) stress
management (SM); or (c) an attention control (AC), and were assessed at baseline, mid-treatment,
post-treatment, and follow-up sessions.

Results—Consistent with hypotheses, the IE group outperformed AC on several indices of
outcome, and outperformed SM in some domains. No differences were observed between SM and
AC. The results suggest that IE may be a particularly efficacious treatment for IBS.

Conclusions—Implications for research and clinical practice are discussed.

Irritable bowel syndrome (IBS) is a chronic gastrointestinal disorder with no identifiable
physiological cause that affects 10-15% of the population (Brandt, et al 2002, Saito, et al
2002). IBS is characterized by abdominal pain or discomfort associated with altered bowel
habits (i.e., constipation and/or diarrhea) and is often accompanied by sensations of
distention, urgency, or incomplete evacuation (Longstreth, 2005). Also, IBS is associated
with significant disability and high cost from both health care utilization and loss of
productivity (Longstreth, et al 2003, Pare et al 2006). IBS patients show an increased risk
for a variety of psychiatric conditions, primarily anxiety disorders, depression, and
somatization disorder (Whitehead, 2002). IBS may be most strongly associated with panic
disorder and generalized anxiety disorder (Lydiard, 1992).

Patients with IBS show hypervigilance and hypersensitivity to visceral sensations and
increased autonomic arousal to visceral events (Naliboff et al., 1997; Verne et al., 2001;
Tillisch et al., 2005). While peripheral GI factors may play a role in subsets of patients with
IBS (e.g., post-infectious IBS), converging clinical and neurobiological data suggest that
enhanced central stress responsiveness involving anxiety may provide a specific mechanism
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for enhanced visceral sensitivity (Mayer et al., 2001). GI symptom-specific anxiety may be
an especially important variable leading to increased pain sensitivity, hypervigilance, and
poor coping responses (Labus et al 2004; Hazlett-Stevens et al., 2003). Consequently,
visceral anxiety is seen as a primary affective disturbance in IBS and as the mediating
variable between other risk factors (e.g., neuroticism, trait anxiety, worry) and IBS symptom
severity (Labus et al., 2005).

Existing psychological treatments for IBS include psychodynamic psychotherapy,
hypnotherapy, and cognitive-behavioral stress management therapy. Most of these
approaches share the assumption that stress or anxiety is a critical feature that needs to be
addressed during treatment, and suggest that stress acts to increase IBS symptoms or that
increased stress reactivity (or neuroticism) results in IBS symptoms. For example,
multicomponent cognitive-behavioral treatments (Blanchard, Schwarz, Suls, Gerardi,
Scharff, Greene, Taylor, Berreman, & Malamood, 1992; Greene & Blanchard, 1994; Payne
& Blanchard, 1995; Vollmer & Blanchard, 1998, Drossman et al, 2003, Lackner et al, 2008)
aim to increase awareness of the association among stressors, thoughts, and IBS symptoms,
identify and modify cognitive appraisals of situations and behaviors, and change depressive
and/or anxiety-based schema (Vollmer & Blanchard, 1998). Several reviews and a meta-
analysis generally support the efficacy of these interventions for decreasing IBS symptom
severity and associated anxiety and depression when compared to no treatment or standard
medical care (Lackner et al., 2004; Blanchard & Scharff, 2002; Lackner et al., 2008).
However, findings regarding differences from attention control conditions, such as patient
education, are mixed (Drossman et al., 2003; Creed et al., 2003). As mentioned, these
treatments focus on general stress management, and do not directly address the specific
hypervigilance and hypersensitivity to visceral sensations observed in IBS. Outcomes may
be improved with such a direct focus of treatment. In support, hypnotherapy for IBS, which
has shown successful symptomatic outcomes, focuses on specific suggestions for calming
the digestive system and normalizing GI function (Palsson, et al, 2002)

The hypersensitivity and hypervigilance to gut sensations observed in IBS is analogous to
the sensitivity to bodily sensations observed in panic disorder, in which anxiety becomes
acutely focused on somatic sensations associated with panic attacks. For example,
individuals with panic disorder become anxious during procedures that elicit sensations
similar to ones experienced during panic attacks, such as hyperventilation (Antony, Ledley,
Liss, & Swinson, 2006; Gorman et al., 1994; Perna et al., 1995), fear signals that ostensibly
reflect heightened arousal in false physiological feedback paradigms (Craske, Lang, Rowe et
al., 2002; Ehlers, Margraf, Roth et al., 1988), and preferentially attend to heartbeat stimuli
and panic-related verbal stimuli (Kroeze & van den Hout, 2000; Pauli et al., 2005;
Teachman, Smith-Janik, & Saporito, 2007). This sensitivity to bodily sensations has been
attributed to conditional fear of internal cues (such as elevated heart rate) due to their
association with intense fear/distress (Razran, 1961; Bouton et al., 2001) and catastrophic
appraisals of bodily sensations as causing physical or mental harm (Clark, 1986; Clark et al.,
1988). Consequently, low-level bodily sensations produce anxiety (via conditioning and/or
catastrophic appraisals) and the resultant anxiety-induced autonomic arousal intensifies the
sensations that are feared, thus creating a reciprocating cycle of fear and sensations that
builds into a panic attack (Barlow, 1988, 2002). In turn, anxiety increases the likelihood of
panic attacks, by directly increasing the availability of, and/or attentional vigilance to,
sensations that have become cues for panic. Finally, avoidance behaviors are believed to
maintain catastrophic beliefs about bodily sensations and interrupt natural extinction of
conditional fear of bodily sensations.

The corresponding treatment involves cognitive skills for misappraisals of bodily sensations
and repeated exposure to feared bodily sensations and situations where panic attacks are
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expected to occur, in order to extinguish conditional fear responding and provide further
evidence to dispute catastrophic misappraisals (e.g., Barlow & Craske, 1994). This treatment
has proven to be highly effective for panic disorder (e.g., Barlow et al., 1989; Craske et al.,
1997). This model and treatment of panic disorder can be easily translated to a model of
treatment for IBS. That is, the fear of gut sensations may contribute to pain intensity and
acute IBS episodes. The anxiety about future IBS symptoms and associated vigilance to
visceral sensations are likely to provide low level somatic cues that elicit a conditional
distress/pain response due to prior experiences; and avoidance of visceral cues is likely to
maintain anxiety about them.

The primary aim of the current study was to evaluate the efficacy of a treatment for IBS that
directly targets hypervigilance and hypersensitivity to visceral sensations, modeled on the
methods used for the treatment of panic disorder. The CBT approach for panic disorder was
modified to target IBS by addressing threat-laden appraisals of visceral sensations and
anxiety about IBS sensations through cognitive (e.g., cognitive restructuring) and behavioral
(i.e., interoceptive and in vivo exposure) exercises. It was hypothesized that those receiving
CBT focused on interoceptive cues (IE) would show significantly greater reductions in pain,
pain vigilance, and bowel symptoms, and greater improvement in quality of life compared to
CBT focused on stress management (SM) and an attention control (AC), with SM
outperforming AC.

Methods
Design

Eligible participants completed a baseline screening/pre-treatment assessment and were then
randomized to 10 weekly sessions of AC, SM, or IE. Participants completed a mid-
treatment, post-treatment, and a follow-up assessment three months after the end of
treatment. Mid, post and follow-up assessments were completed by independent, blinded
assessors. Therapists were blind to these assessments.

Participants
Participants were recruited from a digestive disease clinic at a large university in California,
and from community advertisements. To be eligible, participants had to be diagnosed with
IBS based on the Rome II diagnostic criteria. The Rome criteria are a consensus based
symptom criteria system for functional gastrointestinal disorders analogous to the DSM for
psychiatric disorders. IBS is diagnosed based on at least 12 weeks (which need not be
consecutive) of abdominal pain or discomfort in the preceding 12 months with at least two
of the following three features: (1) Relieved with defecation; (2) Onset associated with a
change in frequency of stool; and (3) Onset associated with a change in form (appearance)
of stool (Thompson, 1994). Participants were excluded if they (a) had another significant
chronic pain condition; (b) had a major mental illness such as schizophrenia, biopolar
disorder or substance abuse (anxiety disorders and depression without suicidal ideation were
not exclusions); or (c) were taking narcotic pain medication. Participants who took IBS
symptomatic medications (e.g. anti-diarrheal medications) or antidepressants were asked to
maintain a stable dose throughout the study.

171 participants completed initial screening. Sixty were deemed ineligible and one dropped
out before randomization, leaving 110 participants who were randomized. A random number
generator was used to create separate random lists for males and females and opaque
envelopes with group assignment for each consecutive entering participant were prepared in
advance by personnel not directly involved in the study. Randomization was set a priori to
result in twice as many participants in IE and SM compared to AC, based on the assumption
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that the effect sizes between the active interventions would be smaller than either group
compared to the control condition. Although previous studies using active control conditions
have shown mixed results with regard to specific IBS symptoms, the combined literature
with CBT suggests there should be larger differences between the active and control groups
than between two CBT treatments. A pair-wise proportional power analysis with an
assumption of 30% response in the control group and 70% in the active treatment yielded a
minimal enrollment of 20 participants in the control condition and 40 in the active treatment
(p = .05, power =.77). After randomization, 11 participants (10%) declined to participate,
withdrawing before beginning treatment. An additional 23 participants were treatment
dropouts (23% of 99 who began treatment), defined as not completing at least 8 of 10
sessions. Thus, 76 participants were treatment completers. All of the treatment completers
and 10 of the dropout participants completed the post-treatment assessment. Follow-up data
were collected for 61 of the treatment completers. All those participants who were
randomized to treatment (i.e., dropouts and completers, N = 110) were included in the ITT
analyses. Only those defined as completers (i.e., completed at least 8 sessions and a post-
treatment assessment, N = 76) were included in completer analyses.

See Figure 1 for participant flow through the study. The total randomized sample (including
dropouts) was primarily female (74.3%) and had at least a college degree (67.6%). The
mean age was 39.47 (SD = 13.50). The sample was primarily Caucasian (72.3%), with 9%
African-American, 9.7% Asian-American/Pacific Islander, 3.9% Native-American, 1.9%
Hispanic, and 3.1% other race/ethnicity. With regard to bowel habit, 34.1% reported
constipation, 36.0% reported diarrhea, and 29.9% reported mixed constipation/diarrhea
based on proposed ROME II criteria. Of those randomized, 2.7% reported mild bowel
symptom severity, 45% reported moderate bowel symptom severity, 44.1% reported severe
bowel symptom severity, and 8.1% reported very severe bowel symptom severity at
baseline. Also, 8.1% met the DSM-IV diagnostic criteria for panic disorder, as assessed by
the Anxiety Disorders Interview Schedule for DSM-IV (ADIS-IV; Brown, diNardo, and
Barlow, 1994). Additionally, 8.1% of randomized participants were prescribed
benzodiazepines and 13.5% were prescribed antidepressant medication (i.e., SSRIs, SNRIs,
or tricyclics).

Measures
Outcome Measures
Primary Outcome Measures
Bowel Symptom Composite Score: We previously validated the use of 21 point numerical
ratings scales for individual IBS symptoms, including overall symptom severity (Spiegel et
al 2008). Herein, a composite bowel symptom severity index (BSS) was created from
standardized scores from individual symptom ratings of overall gastrointestinal symptoms,
lower abdominal pain, lower abdominal bloating, and lower abdominal discomfort.1 Each
scale was anchored from (0) no symptoms to (20) most intense symptoms imaginable, and
referred to the past two weeks. The average of the four standardized scores comprised the
BSS value. This measure was administered at pre, post, and follow-up assessment.

Visceral Sensitivity Index (VSI; Labus et al., 2004): Anxiety related specifically to IBS
symptoms and misappraisal of them was assessed using this 15-item scale. Participants rated
how much they agreed with statements such as “No matter what I eat, I will probably feel
uncomfortable” on a 6-point Likert scale. This scale shows good internal consistency

1Although bloating is not a specific Rome criterion, it is one of the most common and bothersome of the IBS symptoms (Ringel et al.,
2009) that make up “abdominal discomfort,” which is a criteria symptom for IBS.
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(Cronbach's α = .93), as well as good convergent, discriminant, content, and predictive
validity (Labus et al., 2004; Labus et al., 2007). This measure was administered at pre-,
mid-, post-, and follow-up assessments.

Secondary Outcome Measures
Pain Vigilance and Awareness Questionnaire (PVAQ; McCracken, 1997): This 16-item
measure assessed pain awareness on a 0-5 point scale, tapping into constructs of awareness,
vigilance, preoccupation, and observation of pain. Participants rated a number of statements
from 0 (never) to 5 (always), such as “I keep track of my pain level”. The measure shows
good internal consistency (Cronbach's α = .86), test-retest reliability (r = .80), and
convergent and discriminant validity. This measure was administered at the same four
assessment periods.

IBS-Quality of Life (Patrick et al., 1998): The IBS-Qol is a 34-item measure of the degree
to which IBS symptoms affect lives (5-point scale). The measure shows excellent internal
consistency (Cronbach's α = .95), good test-retest reliability (r = .86), and convergent
validity. We examined two of the eight IBS-QOL subscales, Interference (e.g., “I feel I get
less done because of my bowel problems”) and Food Avoidance (e.g., “I have to watch the
kind of food I eat because of my bowel problems”), since these measure aspects of IBS
impact not covered by the primary outcomes.

Treatment Adherence: Independent raters listened to audiotaped recordings of therapy
sessions for all three treatment conditions and rated treatment adherence on all relevant
items for each session. Most ratings were conducted on a 0-6 point scale, with 0 = did not
discuss to 6 = extensive discussion. Ratings were conducted on a random sample of two
sessions per participant. Treatment adherence ratings were conducted on 76 participants (74
completers; or, 97% of completers and 2 dropouts). Session-by-session items were
categorized as: self-monitoring, psychoeducation, cognitive restructuring, relaxation,
attentional control, in vivo exposure and interoceptive exposure.

Treatment Credibility Questionnaire (Borkovec & Nau, 1972): A modified version of
Borkovec and Nau's (1972) Reaction to Treatment Questionnaire was completed before the
second treatment session. This 7-item questionnaire asks participants to rate the degree to
which they perceive their treatment as credible. The scale includes items such as “How
confident are you that this treatment will be successful in reducing your bowel symptoms?”
and “How competent does this therapist appear to you?” An average treatment credibility
score was calculated.

Procedure
Initial eligibility was determined through a standard telephone assessment. Interested
individuals who appeared to meet initial eligibility requirements were invited for an initial
screening visit. The goals of the screening visit were to provide the participants with
information about the study, obtain informed consent, and determine eligibility. At
screening, a medical history and physical exam were conducted, including an ADIS
diagnostic interview (to assess for anxiety disorders) and diagnostic assessment for IBS
conducted by a gastroenterologist or nurse practitioner experienced in the diagnosis of
functional bowel disease and the exclusion of organic disease. Eligible participants were
then randomized to one of the three treatment conditions. Participants completed a symptom
diary for two weeks and then prior to the first treatment session completed their pre-
treatment assessment on self-report questionnaires.
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Treatment conditions were matched on number and duration of sessions (all sessions were
approximately 50 minutes).

Attention control condition (AC)—The AC protocol was based on the control group
developed for a prior trial examining CBT for IBS (Toner et al., 1998; Drossman et al.,
2003). The components of the AC treatment included: (a) self-monitoring of IBS symptoms
that were reviewed thorhoughly; (b) receiving and reading educational material about IBS;
and (c) discussing the reading material with the therapist.2

CBT-Stress management (SM)—SM consisted of (a) education about IBS symptoms
and their relationship to stress; (b) self-monitoring of IBS symptoms; and (c) skills training
in progressive muscle relaxation (PMR); (d) cognitive therapy to identify threat-laden
appraisals of life events; and (d) in vivo exposure to items from an individualized hierarchy
of external stressful situations (e.g., interpersonal conflict, work deadlines) that were not
directly related to the experience of IBS sensations. The goal of SM was to reduce cognitive
and physical stressful reactions to daily life events, which was presumed to reduce IBS
symptoms as a reaction to stress.

CBT- Interoceptive exposure (IE)—The IE protocol was based on CBT for panic
disorder (Barlow & Craske, 2006). The IE protocol adapted for an IBS population (de Cola,
2001) targeted erroneous beliefs about IBS symptoms, hypervigilance to IBS symptoms,
fear of IBS symptoms, and maladaptive behavioral responses to IBS symptoms. Treatment
consisted of (a) education that IBS symptoms reflect conditional reactions to reminders of
gastro-distress (e.g., food intake or leaving the house); (b) self-monitoring of IBS symptoms;
(c) attentional control skills to learn to shift attention away from rather than perseverate
upon unpleasant visceral sensations (Wells et al., 1997); (d) cognitive therapy to identify and
challenge threat-laden appraisals of visceral sensations (e.g., “I have a serious disease”); (e)
interoceptive exposure involving repeated exposure to visceral sensations (e.g., tightening
stomach to produce gut sensations, wearing tight clothing, delaying entrance to the
bathroom, eating feared/avoided foods) to reduce fear of the sensations; and (f) in vivo
exposure to feared/avoided situations in which IBS sensations were expected (e.g., long road
trips, eating at restaurants, going places in which bathrooms were not accessible) while
weaning safety signals or safety behaviors (e.g., additional underclothing).

In summary, whereas SM focused upon reducing stress reactivity to daily life events, IE
focused on reducing anxious and avoidant responding to visceral sensations.

Statistical Analysis: One-way ANOVAs (for continuous variables) and chi-square tests (for
categorical variables) assessed baseline differences between groups. A one-way ANOVA
assessed differential treatment dropout between groups. Logistic regression was used to
predict attrition. A 4 × 3 mixed-models approach (SAS/STAT, SAS Institute Inc, Cary, NC)
evaluated changes across time (pre, mid, post, and follow-up) and by condition (AC, SM,
and IE). Within-group, pre- to follow-up change was assessed by examining slopes across
time-points within each treatment. The mixed models approach analyzes repeated measures
and accounts for missing cases by estimating the best fitting model with the available data.
The comprehensive modeling permitted in SAS mixed models allows for a conservative
number of tests, each of which provides within-group and between-group comparisons
within a single analysis. A priori comparisons (i.e., IE v. SM, IE v. AC, and SM v. AC) were
conducted using the ITT sample, both cross-sectionally (e.g., differences at post-treatment)
and over time (i.e., differences between groups on pre to post slopes, pre to follow-up

2Protocols for all three conditions are available from the corresponding author.
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slopes, and post to follow-up slopes). The mixed-models approach estimates data for
missing cases in the ITT sample.

In addition, percent achieving responder status on the BSS and VSI was determined,
yielding two separate indices of response. Responder status was defined as an improvement
of 50% or greater from pre-treatment. While 30% improvement on NRS pain scales has
been suggested as a minimally significant change by an international consensus group for
low back pain (Lauridsen et al., 2006), we chose a more conservative criteria to indicate a
treatment responder, one which has been reported in previous IBS trials (Spiegel et al.,
2009). Responder analyses were conducted for the ITT and Completers samples. For the ITT
analyses, the last observation carried forward approach was used for missing data to
calculate responder status.

Results
Equivalence at baseline

There were no statistically significant differences among the three treatment groups on any
demographic variable (all ps > .10). See Table 1 for descriptive information.

Attrition Analyses
The treatment groups did not differ in terms of dropout/completer status, χ2 (df=1, N=111) =
3.98, p = .14. None of the demographic variables [i.e., sex, age, race (Caucasian v. non-
Caucasian), bowel habit, income, marital status] nor pre-treatment severity variables (BSS,
VSI and PVAQ) significantly predicted attrition (all p-values for the ORs >.10). Further,
there was no difference among groups in number of sessions completed (p = .21).

Treatment adherence
No difference emerged across the three groups in amount of time spent on
psychoeducational material during treatment, F (2, 59) = 0.13, p = .88. There was a main
effect of Group for self-monitoring [F (2, 44) =38.69, p < .001]; post hoc tests revealed that
significantly more self-monitoring was discussed/implemented in IE compared to SM (p < .
001) and AC (p < .001), with no differences between SM and AC (p = .42). A main effect of
Group was found for cognitive restructuring [F (2, 59) = 119.27, p < .001]; post hoc tests
indicated that cognitive restructuring was covered more in IE than AC (p < .001) and more
in SM than AC (p < .001), with no differences between IE and SM (p = .57). A main effect
of Group was found for relaxation [F (2, 43) = 126.63, p < .001]; relaxation was conducted
more in SM than IE (p < .001) and AC (p < .001), with no differences between IE and AC (p
= .85). Group effects were significant for attentional control techniques [F (2, 43) = 51.54, p
< .001], with more attentional control addressed in IE compared to both SM and AC (both
ps < .001) and no differences between SM and AC (p = .90). Group effects were significant
for in vivo exposure [F (2, 56) = 43.00, p < .001]; more exposure was conducted/discussed
in IE vs SM and AC (ps < .001) and SM vs AC (p < .001). Also, a main effect of Group for
interoceptive exposure [F (2, 48) = 143.98, p < .001] was due to higher levels in IE vs SM
and AC (ps < .001) with no differences between SM and AC (p = 1.0).

Treatment credibility
On average, participants rated the treatments to be more than moderately credible (M = 7.28,
SD = 1.26) with no differences across groups (p =.13).
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Outcome Measures: Continuous Analyses in Mixed Models
Table 1 reports descriptive information for the outcome measures. Table 2 reports within-
group effect sizes from pre to post, pre to follow-up, and post to follow-up. Table 3 reports
between-group effect sizes for each of the three a priori comparisons at post and follow-up.

Intent-to-Treat Analyses
Bowel Symptom Severity Composite: Between-group differences on change
slopes—A significant effect of Time was observed for all three treatment groups; IE [t
(189) = 6.54, p < .001]; SM [t (195) = 4.29, p < .001]; and AC [t (184) = 3.31, p < .001]. IE
showed a steeper decline in BSS (see Figure 2) from pre- to post-treatment than SM [t (165)
= -2.03, p < .05]. No other group differences in slopes were observed from pre- to post-
treatment, pre- to follow-up, or post to follow-up (all ps > .19).

Bowel Symptom Severity Composite: Cross-sectional between-group
differences—A priori contrasts revealed no significant cross-sectional differences at post-
treatment or follow-up across the three groups.

VSI: Between-group differences on change slopes—A significant effect of Time
was observed for IE [t (310) = 4.65, p < .0001] and SM [t (314) = 3.61, p < .001], whereas
the effect did not attain statistical significance in AC [t (306) = 1.81, p = .07]. In terms of
slopes, IE showed greater post-treatment to follow-up symptom decline compared to AC [t
(244) = -2.19, p < .05] as did SM compared to AC [t (244) = -2.06, p < .05], with no other
significant inter-group differences on any of the slope comparisons (all ps > .22). Figure 3
shows the slopes for all three groups across all assessment periods.

VSI: Cross-sectional between-group differences—A priori contrasts of cross-
sectional differences among groups revealed lower VSI scores at follow-up in IE compared
to AC [t (244) = 2.27, p < .05], with no other significant inter-group differences (all ps > .
19).

PVAQ: Between-group differences in change slopes—There were significant
declines in PVAQ scores across Time for IE [t (325) = 3.89, p < .0001] and SM [t (325) =
2.28, p < .05], with no significant change for AC (p = .14). There were no significant
differences between groups in slopes of symptom decline over time (all ps > .28).

PVAQ: Cross-sectional between-group differences—A priori comparisons revealed
significantly lower scores for IE than AC at post-treatment [t (175) = 2.25, p < .05] and
follow-up assessment [t (200) = 2.39, p < .05]. No other cross-sectional differences were
observed (all ps > .24). In addition, PVAQ was lower in IE than SM at follow-up, but this
difference did not attain statistical significance [t (272) = 1.89, p = .06].

IBS-QOL Interference Subscale: Between-group differences in change slopes
—All groups showed significant improvement over Time on the interference subscale; IE [t
(161) = -3.55, p < .001]; SM [t (167) = -2.66, p < .05]; and AC [t (158) = -3.46, p < .001].
No slope differences were observed between groups (ps > .19).

IBS-QOL Interference Subscale: Cross-sectional between-group differences—
IE showed greater improvement than SM at post-treatment [t (151) = -1.83, p < .07] and at
follow-up [t (173) = -1.82, p = .07], but these findings did not attain statistical significance.
No other cross-sectional differences were significant (ps > .12)
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IBS-QOL Food Avoidance Subscale: Between-group differences in change
slopes—IE [t (185) = -4.85, p < .001] and SM [t (195) = -3.18, p < .01] showed significant
improvement over Time on the food avoidance subscale, whereas AC did not (p = .18). Pre
to post [t (182) = -1.77, p < .08] and pre to follow-up [t (158) = -1.76, p < .08] slopes were
somewhat steeper for IE compared to AC, although statistical significance was not attained.
No other differences in slopes emerged between groups (all ps > .27).

IBS-QOL Food Avoidance Subscale: Cross-sectional between-group
differences—IE showed some non-statistically significant improvement over AC at post-
treatment [t (173) = -1.73, p < .09] and follow-up [t (204) = -1.94, p = .05], with no other
between-group differences (all ps > .27).

Treatment Response
BSS-Composite—At follow-up, 62% of IE, 54% of SM, and 59% of AC achieved
responder status, with no differences among groups (p = .74). In the Completers sample,
89% of IE, 82% of SM, and 56% of AC achieved responder status. In planned comparisons
of the Completers sample, IE outperformed AC, χ2 (df =1, N=28) = 4.17, p < .05, with no
other between-group differences (all ps ≥ .14).

VSI—At follow-up, 30% of IE, 15% of SM, and 5% of AC achieved responder status. IE
outperformed AC, χ2 (df=1, N=69) = 5.61, p < .05, with differences between IE and SM not
attaining statistical significance, χ2 (df=1, N=88) = 2.86, p = .09, and no differences between
AC and SM. Percentages of responder status were higher in the Completers sample, with
44% of IE, 23% of SM, and 0% of AC. Pairwise comparisons revealed that the percentage
of responders in IE was significantly higher than AC (p < .01), with no other between-group
differences.

Discussion
The present study had two general aims. The first was to design and test a new theory-driven
version of CBT that focused on changing fear and avoidance of IBS symptoms using
cognitive restructuring, attentional control, and behavioral exposures to IBS-related
sensations and situations. The second aim was to compare this new treatment procedure
against both a stress management oriented CBT and an active educational control condition.
All three treatment conditions led to significant reductions in IBS symptoms, with the
majority reporting a greater than 50% symptom reduction in both the intent-to-treat and the
completer samples, although responder status was less for the measure of anxiety about IBS
symptoms (i.e., the VSI). Most significantly, there was some evidence for the superiority of
IE treatment. Specifically, the IE group had a significantly greater decline in symptoms from
pre to post compared to SM, and, in the completer sample, showed a significantly greater
number of symptom responders than the AC group. Similarly, on the VSI measure, the IE
group showed a greater response rate and lower follow-up scores than AC, and a marginally
greater response rate than SM. For the secondary measure of pain vigilance, IE also showed
significantly lower scores than AC at both post and follow-up, and marginally lower scores
than SM at follow-up. On the two measures of life interference (activity interference and
food avoidance) there were no significant group differences but several trends, all in the
direction of greater change for IE than either the SM or AC groups. Importantly, only one
variable (VSI slope from post-treatment to follow-up) showed greater responses in the SM
group compared to either the IE or AC.

The superiority of the IE group is not explained by process variables, since attrition rates
(23%) and treatment credibility did not differ across groups. Furthermore, adherence
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analysis indicated that the three groups were delivered with integrity and in ways that were
distinctly different from each other as intended. Thus, this well-controlled comparative trial
shows some potential added benefits for version of CBT for IBS that directly targets fear
and avoidance of visceral sensations.

Previous trials of CBT for IBS have utilized a variety of measures to determine symptom
responder status, but most report responder rates above 60% (e.g., Drossman et al., 2003;
Lackner et al., 2010). Responder rates for IE are comparable (62% for IBS symptoms).
However, the size of our between-group effects was likely mitigated by our very stringent
attention control condition. That is, many of the positive trials of psychological therapies for
IBS (e.g., Lackner et al., 2004; Blanchard & Scharff, 2002) utilized treatment-as-usual or
wait list control comparisons, which tend to yield substantially larger between-group effects
than do active control comparisons. One large IBS trial by the Drossman group (2003) that
included an educational control group also found only modest between-group effects,
similar to those observed herein. The improvement observed in our attention control
condition may have derived from positive expectancy, therapist support and provision of a
treatment rationale (i.e., placebo), factors that have been judged to be sufficient for an
effective treatment (Zeiss, 1979). The effectiveness of the attention control condition may
have additionally derived from active ingredients such as education and structured review of
symptoms, especially since other research has shown the effectiveness of psychoeducation
group treatments relative to usual care in IBS (Ringstrom et al., 2010; Colwell et al. 1998;
Saito et al., 2004).

To the extent that IE exerted specific effects on IBS symptoms, anxiety about IBS
symptoms, and vigilance, the feasibility and potential utility of incorporating exposure
elements into IBS treatment is validated. The IE treatment was based on a fear of visceral
sensations conceptualization of IBS symptoms, and use of graduated exposures to decrease
fear and avoidance and to correct misappraisals of both interoceptive and exteroceptive cues
associated with IBS symptoms. The interoceptive and in vivo exposures were well-tolerated
and patients were able to rapidly generate hierarchies and understand the concepts of
exposure and non-avoidance of anxiety. Similar fear and avoidance treatments have recently
been proposed and in part supported for other pain-related problems, including low back
pain (Vlaeyen & Linton, 2000). A unique feature of the fear and avoidance model is that it
narrows the focus of treatment to cues associated with the target symptoms, unlike more
general stress management which attempts to alter coping responses to a broad range of life
stressors.

In the current study, IE not only outperformed AC, and to a lesser extent SM, but in no case
was SM intervention superior to IE, and in all but one comparison, the SM group was not
significantly different than the AC. Thus, the overall results suggest that IE was more
effective than SM, which mostly was no different than an attention control. The current
study was the first in this field to directly test a general stress management approach against
a fear of visceral sensations approach for IBS.

There were several limitations to the study, including sample size, especially when
considering the drop-out rate of 23%. The substantial pair-wise IE vs. AC effect sizes (ds of
0.71 and 0.84 for BSS and VSI, respectively, at 6 months) suggest that a larger sample,
especially for the control participants, may have resulted in a more consistent pattern of
statistical IE superiority. The current study was cognizant of the ROME foundation working
groups’ reports on IBS trial design (Levine et al, 2006, and Spiegel, et al., 2008) and
included recommended design features of an active control condition, use of a broad sample
of patients all fitting the ROME IBS criteria, examination of intent-to-treat and per-protocol
analysis, use of both a pre-specified responder criteria and assessment of absolute change,
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and an extended follow-up period. These aspects of a rigorous and conservative study design
clearly impact the outcome and interpretation of the results in that they heighten
generalizability and confidence in the conclusions that outcome differences resulted from
differences in intervention content. However, the use of an active control and a 50%
responder criterion does lead to smaller effect sizes than studies with treatment as usual or
wait-list designs. Since there are no objective markers for IBS or universally agreed upon
symptom scales, the choice of self-report measures also may have significantly impacted on
the outcomes. Future studies may consider independent clinician ratings and/or behavioral
measures of adaptive functioning and fear and avoidance of IBS symptoms and activities.

In sum, a treatment approach that focused on fear and avoidance of visceral sensations
associated with IBS was found to be superior to an active attention control condition on
several measures, including a measure of symptom severity as well as anxiety about
symptoms and overall body vigilance. Furthermore, the IE approach outperformed a
standard stress management approach to treatment, which in turn showed very minimal
benefits over the active control condition. Thus, these results highlight the positive effects of
a focused and theoretically cohesive cognitive behavioral approach to IBS, something that
has been advocated for cognitive behavioral approaches to pain management in general
(Eccleston et al., 2009).
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1.
Flow of Participants through the study
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2.
BSI Decline Slopes and VSI Decline Slopes for all Three Treatment Groups Across all
Assessment Periods (Baseline through Follow-up)

Craske et al. Page 16

Behav Res Ther. Author manuscript; available in PMC 2012 June 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Craske et al. Page 17

Ta
bl

e 
1

M
ea

ns
 a

nd
 S

D
s o

f O
ut

co
m

e 
M

ea
su

re
s a

t a
ll 

A
ss

es
sm

en
t P

er
io

ds
 (C

om
pl

et
er

s)

M
ea

su
re

IE
SM

A
C

Pr
e

M
id

Po
st

FU
Pr

e
M

id
Po

st
FU

Pr
e

M
id

Po
st

FU

VS
I

40
.6

3 
(1

8.
56

)
35

.1
5 

(1
6.

11
)

29
.3

7 
(1

8.
51

)
23

.9
6a

 (1
6.

60
)

43
.6

1 
(1

7.
27

)
39

.5
7 

(1
7.

15
)

34
.6

6 
(1

7.
28

)
30

.1
3 

(1
6.

26
)

45
.1

8 
(1

2.
29

)
36

.3
2 

(1
7.

19
)

35
.9

5 
(1

6.
55

)
39

.6
9 

(1
3.

74
)

PV
AQ

45
.8

7 
(1

6.
24

)
43

.6
8c

 (1
4.

24
)

37
.4

2a
 (1

7.
12

)
33

.5
2a

b  
(1

3.
48

)
49

.1
2 

(1
2.

90
)

47
.7

6 
(1

3.
00

)
41

.0
6 

(1
4.

28
)

41
.3

5 
(1

7.
11

)
51

.3
2 

(9
.1

0)
53

.2
5 

(1
2.

85
)

44
.2

3 
(1

0.
40

)
46

.9
8 

(1
2.

61
)

BS
S

.4
0 

(.6
4)

-
-.5

4 
(.7

4)
-.7

8 
(.6

0)
.2

5 
(.6

5)
-

-.2
5 

(.8
3)

-.5
3 

(.7
4)

.5
2 

(.4
7)

-
-.2

5d
 (.

98
)

-.2
5d

(.9
7)

IB
S-

Q
O

L 
Fo

od
 A

vo
id

an
ce

47
.9

6 
(2

7.
87

)
-

65
.7

4 
(2

8.
44

)
73

.0
0 

(2
4.

33
)

47
.5

0 
(3

3.
24

)
-

57
.7

6 
(3

0.
40

)
64

.4
9 

(3
3.

26
)

46
.2

1 
(2

4.
22

)
-

50
.4

2 
(2

9.
80

)
57

.7
4 

(2
2.

75
)

IB
S-

Q
O

L 
In

te
rf

er
en

ce
69

.9
1 

(2
2.

45
)

-
79

.0
7 

(2
0.

81
)

80
.7

1 
(2

0.
77

)
60

.8
9 

(2
7.

81
)

-
74

.2
6 

(2
5.

15
)

75
.0

0 
(2

5.
02

)
57

.3
1 

(2
2.

55
)

-
68

.3
9 

(2
3.

21
)

66
.3

3 
(2

4.
77

)

N
ot

e:
 B

SS
 sc

or
es

 re
pr

es
en

t s
ta

nd
ar

di
ze

d 
(i.

e.
, b

et
w

ee
n 

-1
 a

nd
 1

) s
co

re
s b

ec
au

se
 th

e 
co

m
po

si
te

 B
SS

 se
ve

rit
y 

in
de

x 
re

qu
ire

d 
in

di
vi

du
al

 it
em

s t
o 

be
 st

an
da

rd
iz

ed
 d

ue
 to

 d
iff

er
en

t m
ea

su
re

m
en

t s
ca

le
s (

se
e 

M
ea

su
re

s)
.

N
ot

e:
 H

ig
he

r s
co

re
s o

n 
IB

S-
Q

O
L 

m
ea

su
re

s i
nd

ic
at

e 
gr

ea
te

r i
m

pr
ov

em
en

t i
n 

qu
al

ity
 o

f l
ife

a ou
tp

er
fo

rm
ed

 A
C

, p
 <

 .0
5

b =o
ut

pe
rf

or
m

ed
 S

M
, p

 =
 .0

6

c = 
ou

tp
er

fo
rm

ed
 A

C
, p

 =
 .0

7

d = 
ou

tp
er

fo
rm

ed
 A

C
, p

 ≤
 .0

8

Behav Res Ther. Author manuscript; available in PMC 2012 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Craske et al. Page 18

Ta
bl

e 
2

W
ith

in
-g

ro
up

 E
ff

ec
t S

iz
es

 (C
oh

en
's 

d)
 fo

r e
ac

h 
tre

at
m

en
t g

ro
up

IE
SM

A
C

Pr
e-

Po
Pr

e-
FU

Po
-F

U
Pr

e-
Po

Pr
e-

FU
Po

-F
U

Pr
e-

Po
Pr

e-
FU

Po
-F

U

BS
S

1.
32

1.
71

0.
37

0.
68

1.
17

0.
50

1.
04

1.
23

0.
25

VS
I

0.
58

0.
94

0.
40

0.
45

0.
78

0.
37

0.
65

0.
52

-0
.1

5

PV
AQ

0.
46

0.
86

0.
46

0.
40

0.
55

0.
19

0.
23

0.
47

0.
27

IB
S-

FA
0.

60
0.

91
0.

31
0.

36
0.

64
0.

30
0.

15
0.

34
0.

19

IB
S-

IA
0.

73
0.

78
0.

09
0.

34
0.

41
0.

07
0.

54
0.

67
0.

11

C
oh

en
's 

d 
in

te
rp

re
ta

tio
n:

 0
.3

=s
m

al
l, 

0.
5=

m
ed

iu
m

, 0
-8

=l
ar

ge
 e

ff
ec

t s
iz

e.
 B

SS
=B

ow
el

 S
ym

pt
om

 Q
ue

st
io

nn
ai

re
; V

SI
=V

is
ce

ra
l S

en
si

tiv
ity

 In
de

x;
 P

V
A

Q
=P

ai
n 

V
ig

ila
nc

e 
an

d 
A

w
ar

en
es

s Q
ue

st
io

nn
ai

re
; I

B
S-

FA
= 

IB
S 

Q
ua

lit
y 

of
 L

ife
-F

oo
d 

A
vo

id
an

ce
 su

bs
ca

le
; I

B
S-

IA
 =

 IB
S 

Q
ua

lit
y 

of
 L

ife
- I

nt
er

fe
re

nc
e 

w
ith

 A
ci

tiv
ity

 su
bs

ca
le

; I
E=

in
te

ro
ce

pt
iv

e 
ex

po
su

re
; S

M
=s

tre
ss

 m
an

ag
em

en
t; 

A
C

=a
tte

nt
io

na
l c

on
tro

l;
C

o=
C

om
pl

et
er

s s
am

pl
e;

 N
ot

e:
 e

ff
ec

t s
iz

es
 a

re
 fo

r I
nt

en
t-t

o-
tre

at
 sa

m
pl

e

Behav Res Ther. Author manuscript; available in PMC 2012 June 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Craske et al. Page 19

Ta
bl

e 
3

B
et

w
ee

n-
gr

ou
p 

ef
fe

ct
 si

ze
s (

C
oh

en
's 

d)
 a

t p
os

t-t
re

at
m

en
t a

nd
 fo

llo
w

-u
p 

on
 o

ut
co

m
e 

m
ea

su
re

s.

Po
st

Fo
llo

w
-u

p

IE
 v

 A
C

IE
 v

 S
M

SM
 v

 A
C

IE
 v

 A
C

IE
 v

 S
M

SM
 v

 A
C

BS
Q

0.
43

0.
44

0.
00

0.
70

03
3

0.
30

VS
I

0.
24

0.
32

-0
.0

8
0.

76
0.

42
0.

35

PV
AQ

0.
64

0.
29

0.
35

0.
82

0.
56

0.
25

IB
S-

FA
0.

50
0.

25
0.

25
0.

67
0.

28
0.

38

IB
S-

IA
0.

42
0.

46
00

3
0.

45
0.

54
-0

.0
9

C
oh

en
's 

d 
in

te
rp

re
ta

tio
n:

 0
.3

=s
m

al
l, 

0.
5=

m
ed

iu
m

, 0
-8

=l
ar

ge
 e

ff
ec

t s
iz

e.
 B

SQ
=B

ow
el

 S
ym

pt
om

 Q
ue

st
io

nn
ai

re
; V

SI
=V

is
ce

ra
l S

en
si

tiv
ity

 In
de

x;
 P

V
A

Q
=P

ai
n 

V
ig

ila
nc

e 
an

d 
A

w
ar

en
es

s Q
ue

st
io

nn
ai

re
; I

B
S-

FA
= 

IB
S 

Q
ua

lit
y 

of
 L

ife
-F

oo
d 

A
vo

id
an

ce
 su

bs
ca

le
; I

B
S-

IA
 =

 IB
S 

Q
ua

lit
y 

of
 L

ife
- I

nt
er

fe
re

nc
e 

w
ith

 A
ci

tiv
ity

 su
bs

ca
le

; I
E=

in
te

ro
ce

pt
iv

e 
ex

po
su

re
; S

M
=s

tre
ss

 m
an

ag
em

en
t; 

A
C

=a
tte

nt
io

na
l c

on
tro

l;
C

o=
C

om
pl

et
er

s s
am

pl
e;

 N
ot

e:
 e

ff
ec

t s
iz

es
 a

re
 fo

r I
nt

en
t-t

o-
tre

at
 sa

m
pl

e

Behav Res Ther. Author manuscript; available in PMC 2012 June 1.


