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Abstract

Background & Aims—There is an urgent need for safe treatments for irritable bowel syndrome
(IBS) that relieve treatment-refractory symptoms and their societal and economic burden.
Cogpnitive behavior therapy (CBT) is an effective treatment that has not been broadly adopted into
routine clinical practice. We performed a randomized controlled trial to assess clinical responses to
home-based CBT compared with clinic-based CBT and patient education.

Methods—We performed a prospective study of 436 patients with IBS, based on Rome Il
criteria, at 2 tertiary centers from August 23, 2010 through October 21, 2016. Subjects (41.4+14.8
y old; 80% female) were randomly assigned groups that received: standard CBT (S-CBT, n=146,
comprising 10 weekly, 60-min sessions that emphasized the provision of information about brain—
gut interactions; self-monitoring of symptoms, their triggers, and consequences; muscle
relaxation; worry control; flexible problem solving; and relapse prevention training), or 4 sessions
of primarily home-based CBT requiring minimal therapist contact (MC-CBT, n=145), in which
patients received home-study materials covering same procedures as S-CBT), or 4 sessions of IBS
education (EDU, n=145) that provided support and information about IBS and the role of lifestyle
factors such as stress, diet, exercise. The primary outcome was global improvement of IBS
symptoms, based on the IBS-version of the Clinical Global Impressions-Improvement Scale.
Ratings were performed by patients and board-certified gastroenterologists blinded to treatment
allocation. Efficacy data were collected 2 weeks, 3 months, and 6 months after treatment
completion.

Results—A higher proportion of patients receiving MC-CBT reported moderate to substantial
improvement in gastrointestinal symptoms 2 weeks after treatment (61.0% based on ratings by
patients and 55.7% based on ratings by gastroenterologists) than those receiving EDU (43.5%
based on ratings patients and 40.4% based on ratings by gastroenterologists) (£<.05).
Gastrointestinal symptom improvement, rated by gastroenterologists, 6 months after the end of
treatment also differed significantly between the MC-CBT (58.4%) and EDU groups (44.8%) (P=.
05). Formal equivalence testing applied across multiple contrasts indicated that MC-CBT is at
least as effective as S-CBT in improving IBS symptoms. Patients tended to be more satisfied with
CBT vs EDU (/<.05) based on immediate post-treatment responses to the client satisfaction
questionnaire. Symptom improvement was not significantly related to concomitant use of
medications.

Conclusions—In a randomized controlled trial, we found that a primarily home-based version
of CBT produced significant and long-term gastrointestinal symptom improvement for patients
with IBS compared to education. Clinicaltrials.gov no. clinicaltrials.gov/ct2/show/NCT00738920
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Irritable bowel syndrome (IBS) is a chronic gastrointestinal disorder that affects up to 15%
percent of adults worldwidel. While only 10% of IBS sufferers seek medical attention?, it is
one of the commonest diseases gastroenterologists and primary care physicians treat. There
is neither a reliable biomarker nor a uniformly effective medical treatment for the full range
of IBS symptoms (abdominal pain/discomfort, constipation and/or diarrhea). The
development of effective pharmacotherapies has been impeded by withdrawal of several
FDA-approved IBS drugs due to safety concerns. There is an urgent need for effective
treatments that relieve IBS symptoms and their societal and economic burden estimated at
$US28 billion annually?,

Various practice guidelines support the efficacy of a cognitive behavior therapy (CBT)*-%, a
specific psychological intervention that targets putative factors maintaining 1BS. Despite
comparatively strong levels of empirical support of clinic-based CBT’, only a small fraction
of people receive it in accordance with practice guidelines. Barriers to adoption include cost,
limited therapist availability beyond select metropolitan areas, stigma, and logistical
challenges such as transportation and time. In a value-based healthcare environment, there is
a demand for treatments that retain the efficacy profile of “gold standard” therapies but are
more efficient to implement and disseminate. One strategy for achieving this goal is
decreasing therapist contact time through the use of primarily self-administered or “home-
based” treatments®,

The immediate and sustained efficacy of a primarily home-based CBT was investigated in
the context of a multicenter randomized trial addressing methodological shortcomings (e.g.,
small-scale studies from single investigative teams, inadequate blinding) of prior trials.
Patients with moderate-to-severe IBS symptoms were assigned to clinic-based CBT
(Standard-CBT), a home-based version of CBT requiring minimal therapist contact
(Minimal Contact-CBT), or an active comparator (EDU) that emphasized IBS education but
excluded CBT techniques. The aim was to assess clinical response of CBT-treated patients 2
weeks, 3 months, and 6 months after a 10-week treatment phase. Based on our pilot work8,
our primary hypothesis was that Minimal -Contact-CBT would deliver a comparable clinical
response to Standard-CBT and superior response to IBS Education on a primary endpoint of
global symptom improvement featured in previous NIH and industry-funded FGID trials.

METHODS

Study Design and Participants

As shown in Figure 1. the IBSOS is a randomized controlled, parallel group trial that
allocated patients into one of three conditions at two sites (University at Buffalo,
Northwestern University). Additional details regarding the rationale and methodology of the
Irritable Bowel Syndrome Outcome Study (IBSOS) protocol are detailed elsewhere®.
Patients were recruited from referrals from health care professionals, advertising and word
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of mouth (first assessment: 8/23/2010-12/30/2015; last follow-up: 10/21/2016). Recruitment
ended when accrual goals were met. This study presents immediate post-treatment, 3- and 6-
month follow-up data. All authors had access to these data and reviewed and approved final
manuscript.

Adults (18-70 years) suffering from IBS as defined by Rome I11 criterial® were included
provided GI symptoms were at least moderately severe (i.e., they occurred at least twice
weekly and caused some life interference). IBS diagnosis was established by study
gastroenterologists at baseline assessment. Patients were excluded if they presented evidence
of current structural/biochemical abnormalities or other primary Gl disease that better
explained gastrointestinal symptoms; had been diagnosed with a malignancy other than
localized basal or squamous cell carcinomas of the skin in the past 5 years; were undergoing
IBS-targeted psychotherapy; could not commit to completing all scheduled follow up visits;
had an unstable extraintestinal condition or a major psychiatric disorder (e.g., depression
with severe suicidality, psychotic disorder); reported a current gastrointestinal infection or an
infection within 2 weeks before evaluation; used a gut-sensitive antibiotic during the 12
weeks prior to baseline assessment.

Study Oversight

Institutional Review Boards at each site approved the protocol. An independent Data Safety
Monitoring Board the NIDDK Project Scientist appointed monitored the trial on a bi-annual
basis for participant safety, study conduct, and progress. Bi-annual external quality
assurance audits verified the trial was conducted in accordance with protocol.

Randomization and Masking

Treatments

Simple randomization without constraints was performed using a centralized web-based
allocation scheme (1:1:1) overseen by a study coordinator without patient care
responsibilities. Study gastroenterologists masked to treatment assignment functioned as
independent evaluators of improvement at immediate and 6 month follow-ups. Participants
were blind to treatment assignment through pretreatment baseline period. Patient-reported
expectation of IBS symptom improvement!® by end of treatment was 60.2% across
conditions

Standard-CBT (S-CBT®) involves 10 weekly, 60-minute face-to-face sessions and
emphasizes the provision of information regarding brain-gut interactions; self-monitoring of
Gl symptoms, their antecedents and consequences; muscle relaxation to dampen
physiological arousal and increase control over Gl symptoms; worry control to challenge
and dispute negatively skewed thinking patterns; flexible problem solving to aid in the
deployment of more effective ways of managing realistic stressors; and relapse prevention
training. As a learning-based program, CBT assigns home exercises to facilitate acquisition
of symptom self-management skills introduced in session through didactic instruction.
Because Minimal Contact-CBT (MC-CBT8) requires only four clinic visits over the 10 week
period, it relies more extensively on home study materials!? to cover the same procedures S-
CBT introduces at each session. Figure 2 describes the structure and format of CBT of IBS.
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The education condition (EDU®) was equivalent to MC-CBT in time, attention and receipt of
home study materials!3. EDU sessions were structured around education, support and
reflection. Content included information about IBS, its clinical features, epidemiology,
diagnostic criteria, medical tests, and treatment options as well as the role of stress in IBS,
diet and physical activity. Clinicians were prohibited from prescribing relevant behavior
changes (e.g., stress management skills). To mimic receipt of the workbook MC-CBT
patients, EDU patients received a copy of /BS: Learn to Take Charge Of It 13 which
emphasizes the “empowering” value of patient education. All content referencing CBT
strategies were extracted through a special printing of the book. As such, the EDU condition
represents a viable treatment protocol in its own right and whose procedures did not overlap
with those deemed critical to CBT for IBS. This design allowed rigorous evaluation of the
incremental value of the technical features of CBT over and above the contribution of state-
of-the art educational protocols. It creates a much higher standard of comparison than
designs that feature wait-list control or active controls with clinically inert activities such as
receiving attention from someone. By emphasizing education and support, EDU
incorporated lifestyle recommendations that are regarded as “of great importance in the
management of patients with ...1BS”14 and featured in practice guidelines 1® and was
therefore more clinically robust and ecologically valid than attention control conditions
whose main goal is to control for nonspecific factors (attention, expectancy)

Consistent with recommendations for efficacy assessment for functional gastrointestinal and
chronic pain trials16:17 the a priori primary endpoint was global IBS symptom improvement
based on the IBS version® of the Clinical Global Impressions-Improvement Scale (CGI-1)18:
“Compared to how you felt prior to entering the study, how would you rate the IBS
symptoms for which you sought treatment during the past week?” (1 = substantially worse, 2
= moderately worse 3, slightly worse, 4= no change, 5 = slightly improved, 6 = moderately
improved, 7 = substantially improved). We adopted the practice of classifying patients
whose symptoms were rated as “substantially improved” or “moderately improved” as
treatment responders. Study gastroenterologists completed a physician-version of the CGI1°.
Use of “blind” physician ratings is advantageous because they are not subject to patient
reporting bias and they represent judgments by trained professionals with extensive
experience in IBS. Data source triangulation (using evidence about an endpoint from
different data sources) is a notable study strength because it lends verification and validity to
outcome data. The IBS Symptom Severity Scale (IBS-SSS20) served as a secondary index of
efficacy (0-500 scale, =300 = Severe). Quality of care was measured at immediate post-
treatment with the 8-item Client Satisfaction Questionnaire (CSQ?1, range = 8-32, higher
scores signifying greater patient satisfaction with treatment).

Quality Assurance

To ensure treatment fidelity, therapists received extensive training in the components of each
treatment under expert supervision before assigned study patients. Delivery was optimized
by treatment manuals that provided detailed session-by-session guidance to standardize
intervention among therapists, the completion of checklists for session protocols after each
session; and regularly scheduled supervision with senior clinicians. Sessions were audio
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taped 20% of which were randomly selected per patient and rated for protocol adherence (1=
ineffective, 5 = extremely effective). Overall therapist adherence ratings were 4.45 (SD =.
50). Clinicians rated weekly patient adherence to home exercises using a 6-point scale
ranging from 1 (0%) to 6 (>100%): MC-CBT, 68%, S-CBT, 57%, EDU, 71%

Statistical Analyses

Because both per-protocol (PP) and intent-to-treat (ITT) frameworks provide unique
perspectives on efficacy profiles of treatments?2:23, hoth were applied as specified a prioriin
the statistical analysis plan approved by the sponsor and DSMB prior to unblinding. ITT
data included all randomized patients who completed 4-week baseline period. Given the
disease chronicity (17 years) of our sample, ITT patients who dropped out during treatment
(9%) were assigned a score of no improvement (CGI =4; IBS-SSS = baseline score) at
posttest and two follow-ups. Small normally-distributed random perturbances were added to
the imputed scores (including the IBS-SSS imputed values) to remove downward bias of
within-condition variability (in sensitivity analyses, different residual distributional forms
were explored and did not affect conclusions). Attrition was negligible (see below). For
treatment completers with missing data at a given follow-up, two strategies were explored
for purposes of sensitivity analysis. The first used multiple imputatons with chained
equations and the second used listwise deletion, which was justified given the small amount
of missing data and the lack of any evidence for systematic missing data bias across a very
wide range of covariates. Each approach makes assumptions that can be questioned, so
sensitivity analyses are called for2425, Core conclusions for the two methods were
comparable, with the few exceptions noted.26

Primary analyses focused on within-time single degree of freedom (df) contrasts between the
three treatment conditions. For dichotomous outcomes, between-group comparisons used a
modified linear probability model with Huber-White robust estimators2; for between-group
mean comparisons, single df contrasts used Huber-White robust estimators. These analyses
included site as a covariate as well as covariates representing medication status (patient
using medication for abdominal pain, bowel symptoms, or for multiple IBS symptoms
versus not), and patient ethnicity (White versus non-White, see below). For dichotomous
outcomes, contrasts were replicated using logistic regression for sensitivity analyses. All
such contrasts were between-subjects in nature, not repeated measure based. For posttest/
follow-up versus baseline analyses, contrasts used difference scores with non-pooled error
terms. Marginal probabilities instead of odds ratios are reported in the interest of
interpretability. 95% confidence intervals are reported as margins of error, i.e., the maximum
absolute half width for the lower versus upper confidence limit relative to the parameter
estimate.

Power analyses used an alpha of 0.05, two-tailed test, and a desired power of 0.80. The
effect size sensitivity (ESS) for a between-condition contrast for a sample size of 145 per
condition yields a Cohen ESS of d = 0.33. For between-group differences in proportions
where one proportion is set to 0.50, the ESS is 0.16 (i.e., a group difference of 16%). For
posttest/follow-up versus baseline contrasts, the ESS assuming a correlation of 0.40 between
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measures yields Cohen’s d = 0.26. For a within-time, across-condition proportions, ESS is
0.12 (or 12%), assuming a 0.40 phi coefficient.

A study goal was to evaluate the comparability of the 4-session MC-CBT versus the 10-
session S-CBT. Supplemental analyses used Two One-Sided Test (TOST) equivalence tests
between these conditions requiring 95% confidence intervals of condition differences to be
fully contained within a priori defined equivalence intervals. For dichotomous outcomes, the
a priori equivalence interval was set at plus or minus 10%. For the IBS-SSS, the accepted
equivalence threshold is +50 points2%. Because no guidelines for defining equivalence
thresholds for CGI means exist, we conducted preliminary analyses (blind to and collapsing
across treatment condition) and determined a reasonable interval was + 0.50.

As Table 1 shows, of 652 individuals assessed for eligibility, 436 (66%) completed 4-week
baseline and were randomized to S-CBT (N=146); MC-CBT (N=145), or EDU (N=145).
Table 1 presents self-reported sociodemographic characteristics for the sample. All baseline
characteristics were comparable across treatment groups. Mean (SD) age was 41.4 years
(14.8). Participants were predominantly female (80.3%) and non-Hispanic White (89.4%).
Gl symptoms were generally severe, longstanding, disruptive, and unresponsive to
conventional medical therapies (i.e. treatment refractory#). Medication use was common.
While medication use was unrelated to outcome, it was included as a covariate in all
analyses.

Nine percent of patients dropped out during treatment (no statistically significant percent
differences between conditions). Dropout was unrelated to a range of demographic,
psychological, and IBS-related variables measured at baseline, with one exception: an 8%
treatment dropout rate for Whites versus a 22% rate for non-Whites (p < 0.05). Non-whites
represented only 10% of the sample. This difference did not vary significantly by treatment
condition. Eighty-nine percent of the sample received a minimally sufficient dosage of their
assigned treatment, defined a priori as completion of 8 of 10 for S-CBT sessions and 3 of 4
for MC-CBT and EDU. This percent did not vary significantly by condition. Attrition
between posttest and 3-month follow-up was 5.1%. Attrition between 3- and 6-month
follow-ups was 4.1%. None of these rates varied significantly by condition. There were no
statistically significant differences between those lost to attrition versus those retained on
multiple demographic and clinical variables assessed at baseline, nor as a function of
outcome variables at immediate posttest.

Analyses of Outcomes

Table 2 presents per protocol and intent-to-treat results for the percent of treatment
responders for the CGI as reported by patients and study gastroenterologists. Table 3
presents comparable data based on mean CGls. Table 4 presents data for the IBS-SSS and
CSQ.
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MC-CBT produced a statistically significantly larger percent of treatment responders than
IBS education (EDU) at immediate posttest for the patient reports (per-protocol (PP) =
68.1% versus 46.7%. ITT = 61.0% versus 43.5%) and for gastroenterologist assessments (PP
= 63.0% versus 43.6%, ITT = 55.7% versus 40.4%). ITT data are graphically represented in
Figure 3. Gastroenterologist-reported CGI differences retained significance at 6 months for
both PP and ITT analyses and this also was true for the patient reported analyses using
chained equation imputation for the PP analysis but not the ITT analyses (thought a trend
was evident).

There was a tendency for mean values of the CGI to be more positive in the MC-CBT
condition than the EDU condition, although patterns of statistical significance were less
consistent beyond two-week follow up. Table 4 shows, substantial change in the IBS-SSS
from baseline to posttest and follow-ups (>80 points where 50 points is clinically
significant) for all conditions but no statistically significant differences between the three
groups at any time point. The magnitude of changes on the secondary endpoint (IBS-SSS)
for all conditions corresponded to a Cohen’s d = 3.5 (large). Both CBT dosages yielded
significantly higher patient satisfaction than EDU (Cohen’s d for MC-CBT= 0.53).

For equivalence tests for the parameter MC-CBT minus S-CBT, the critical result is whether
confidence interval limits are completely within the equivalence interval (or, for the present
study, if the CI lower limit of the difference is larger than the lower limit of the equivalence
interval, to affirm S-CBT is not superior to MC-CBT). This generally was the case,
suggesting that MC-CBT is, at minimum, as efficacious as S-CBT.

Adverse events

One patient reported an adverse event (suicide attempt) but it was unrelated to treatment
protocol and resolved

Discussion

In this multisite study, a brief, primarily home-based version of CBT yielded comparable
results to the “gold standard” clinic-based version of CBT in improving chronic, severe, and
treatment-refractory GI symptoms of IBS. Within-CBT gains were clinically meaningful and
substantial with negligible erosion (~5%) 6 months after treatment ended. A 10-session,
clinic-based version of CBT does not appear to confer incremental advantage over a 4-
session, home-based version, even though the latter required 60% less clinician delivery
time. Symptomatic improvement was achieved without risk of safety to patients which is
notable given reported adverse effects of most medical therapies for IBS28

While both CBT conditions outperformed IBS education on the primary measure of
symptomatic improvement at immediate follow up, we found no significant between-group
differences on the IBS-SSS. All 3 conditions yielded significant IBS symptom severity
reductions that persisted over time. The discrepancy between CGI and IBS-SSS outcome
data may relate to the nature of the IBS-SSS, which is heavily weighted by sensory (e.g.,
pain, bloating) symptoms2°. Because the CGI requires patients to rate any symptomatic
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improvement on the basis of both sensory and defecatory symptoms, it may be a more
sensitive IBS endpoint.

CBT improvement rates post treatment are among the highest in the IBS outcome literature
when examined on an absolute level. To put these data in context, treatment response of
FDA-approved pharmacological agents using global IBS symptom improvement scales
range from 17-40%30:31, CBT improvement rates compare favorably to the immediate and
sustained efficacy profile of available medical or dietary therapy from over 100 trials. A less
robust but still important effect is evident when comparing the degree of therapeutic gain
(absolute % benefit increase) of CBT. At immediate follow-up, the magnitude of therapeutic
gain of CBT over an active education/support comparator met or exceeded (11-21%) the
threshold (10-15%) for defining clinical significance of novel pharmacotherapies in
placebo-controlled trials32. Because these contrasts isolate treatment effects attributable to
therapeutic ingredients specific to CBT rather than the overall effect that also includes the
influence of factors common across all therapies such as the formation of a collaborative
doctor-patient relationship, the somewhat diminished effect size is expected.

CBT appears to improve IBS symptoms in a way that cannot be explained solely by
nonspecific factors such as placebo, patient support, or education. First, CBT response far
exceeded the 30-40% placebo response rate reported in IBS trials33-34, Second, unlike a
placebo response, CBT gains generally persisted with negligible erosion after treatment
cessation through 6 month follow ups3°. Third, the overall pattern of response on primary
outcome did not appreciably differ when reported by patients or blind assessors whose
ratings were immune from bias from any expectation or allegiance favoring a specific
condition. Fourth, while education/support leads to symptomatic improvement in a sizable
minority of patients, it falls short of the response rate of the two CBT conditions particularly
at immediate post-treatment which represents the critical follow up period for gauging
efficacy of a Phase Il trial. Patient education and support may be insufficient for some
patients to achieve more immediate symptomatic improvement. For these patients,
optimizing treatment response may involve learning strategies to correct faulty threat
appraisals that can dysregulate brain-gut interactions36.

While response rate for CBT is generally strong, it is by no means complete. At immediate
follow up, less than half (42%) of CBT-treated patients who reported symptomatic
improvement (28%, EDU) met remission criteria as defined by having no to mild IBS
symptoms on the gastroenterologist-administered CGlI-IlIness Severity Scale!®. Combination
treatments of CBT and medical therapies that target both central and peripheral mechanisms
of IBS may have therapeutic advantage over monotherapies for patients whose symptoms do
not improve or whose improvement falls short of registering as clinically meaningful.
Effectively reducing the societal and economic burden of IBS, however, calls for more than
clinically proven treatments regardless of how they are configured or how well they work.
Innovative direct-to-patient delivery systems are needed to transport evidence-based learning
content key to symptom self-management to a broader number of individuals than more
time-intensive, face-to-face encounters with specially trained professionals in select clinical
settings reach. This study is a step in this direction.
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While the primary aim of the IBSOS was to characterize short-term efficacy of CBT, data
speak to durability of treatment effects of which there are two vantage points. Using a
within-condition perspective, the percent of symptom responders for the patient- reported
CGl for the M-CBT at the immediate posttest was 61% and at 6 months it was 57%,
suggesting treatment durability. For the (blinded) physician assessments, the corresponding
percents were 56% and 58%, also suggesting durability. Neither of these changes in percents
between the immediate posttest and FU6 were statistically significant. For the IBS-SSS, the
mean change at 6 months was about —99 units, which is substantial relative to standards in
the field (a 50-point pre-post change is considered clinically significant) and did not degrade
from prior levels of change (see Table 4) From a between-condition peprspective, the MC-
CBT versus EDU comparisons focused not so much on the durability of the overall
treatments and all that they entail but rather the durability of improvement attributed to the
technical components of CBT. For the physician assessments, the increment in the percent
responders in M-CBT over and above EDU was 17% at the immediate posttest and 14% ar
the 6 month follow-up. Both increments were statistically significantly different from EDU.
For the patient reports, the incremental percent of responders at the immediate posttest in M-
CBT beyond EDU was 18% and at the 6-month follow-up it was 10%. This change in
incremental rates over time was not statistically significant, but the latter 10% increment by
M-CBT over EDU was the one durability comparison that was not statistically significant
(although it trended in the expected direction). It is possible that CBT has a more powerful
catalytic effect on initiating rather than maintaining GI symptom relief. However, the broad
pattern of the above data suggest that CBT has a relatively durable effect particularly in
comparison to medical therapies whose efficacy diminishes with treatment withdrawal.
Nonetheless, we suggest that further efforts be devoted to determine how to optimize CBT’s
maintenance effects, perhaps through brief, phone-based booster sessions to keep CBT skills
salient and help patients troubleshoot around difficulties they previously had in relieving Gl
symptoms

Study limitations include relatively few male patients for examining gender differences.
Reliance on volunteers most of whom were White females may limit generalizability.
Supplemental analyses such as those based on machine learning principles using targeted
maximum likelihood for purposes of sensitivity analyses might be of value.37:38 While an
inert placebo comparator may have enhanced the interpretability of findings, this was neither
feasible nor ethical given study demands extending months after treatment discontinuation to
characterize maintenance effects. Like all patient-reported outcomes, the global endpoint
approach we adopted at the recommendation of the Rome Foundation6 is subjective and
vulnerable to potential biases of self-report. Such biases should, however, operate equally
across treatments, rendering any observed between-group differences as clinical meaningful.
Further, blind ratings not subject to the same biases yielded results comparable to patient-
reported ratings, suggesting findings are robust across data source. A focus on dichotomous
improvement judgments also has inherent limitations, although this is a standard metric for
gauging efficacy in the field. Strengths of the design include extended follow-up
assessments, methodologically rigorous trial architecture that minimized risk of multiple
biases that obscures study findings and supports their reproducibility, negligible attrition and
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missing data, and a relatively large, well-characterized sample from two sites that rendered
comparable data.

In conclusion, a primarily home-based version of CBT produced substantial gains in the
percent of patients reporting moderate to substantial improvement of GI symptoms. Gl
symptom improvement is not explained away by nonspecific effects such as support, patient
education, or attention.
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Figure 1.
Study Design

Study Design
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Note: Follow-up assessment done 2 weeks after treatment ends and at 3, 6, 9, and
12 month follow-ups.
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Note: Follow-up assessment done 2 weeks after treatment ends and at 3, 6, 9, and 12 month

follow-ups.
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Figure 2.
Overview of CBT for IBS
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Figure 3.
Global Improvement of IBS Sym ptoms at Week 12: ITT
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Table 1

Baseline Sociodemographic and Clinical Characteristics by Treatment Condition

Characteristic
Age, mean (SD)
Women, N (%)
Race/ethnicity N (%)
Non-Hispanic white
African-American
Other or missing
Marital status, N (%)
Never married
Married
Separated/Divorced
Widowed
Income ($), mean (SD)
Education, N(%)
High school or less
Associate or Vo-tech
College degree
Post-grad degree
Missing
Employment status, N (%)
Employed full- or part-time
Unemployed
Homemaker
Retired
Missing
Predominant bowel type, N (%)
Constipation
Diarrhea
Mixed
Undifferentiated
Years with IBS, mean (SD)
Received medical care for IBS (lifetime), N (%)
IBS treatment-naive, N (%)

Assessment scores, mean (SD)
IBS Symptom Severity Scale?

Brief Symptom Inventory35,4
Anxiety
Depression
Somatization

Global Severity Index

Overall (n = 436)
41.4 (14.8)
350 (80.3%)

390 (89.4%)
28 (6.4%)
18 (4.2%)

185 (42.4%)
185 (42.4%)
57 (13.1%)
9 (2.1%)
74.0 (54.2)

99 (22.7%)
65 (14.9%)
142 (32.6%)
127 (29.1%)
3(0.7%)

277 (63.5%)
109 (25.0%)
13 (3.0%)
33 (7.6%)
4 (0.9%)

130 (29.8%)
188 (43.1%)
98 (22.5%)
20 (4.6%)
17.1 (14.4)
328 (75.2%)
10 (2.2%)

281.9 (72.1)

4,50 (4.50)
3.97 (4.29)
4.22 (3.93)
12.7 (11.0)

MC-CBT (n = 145)
40.9 (14.6)
124 (85.5%)

133 (91.7%)
8 (5.5%)
4 (2.8%)

61 (44.1%)
68 (46.9%)
11 (7.6%)
5 (3.4%)
77.9 (56.4)

31 (21.4%)

25 (17.2%)

54 (37.2%)

35 (24.1%)
0

92 (63.4%)
38 (26.2%)
4 (2.8%)
9 (6.2%)
2 (1.4%)

43 (29.7%)
59 (40.7%)
33 (22.8%)
10 (6.9%)
15.7 (13.3)
107 (73.8%)
4 (2.6%)

278.0 (68.6)

4.22 (4.26)
4.07 (4.47)
4.16 (4.31)
12.4 (11.6)

S-CBT (n = 146)
41.1 (14.4)
112 (76.7%)

128 (87.7%)
9 (6.2%)
9 (6.2%)

60 (41.1%)
58 (39.7%)
26 (17.8%)
2 (1.4%)
731 (52.2)

30 (20.5%)
22 (15.1%)
41 (28.1%)
52 (35.6%)
1(0.7%)

91 (62.3%)
40 (27.4%)
5 (3.4%)
9 (6.2%)
1(0.7%)

40 (27.4%)
67 (45.9%)
35 (24.0%)
4 (2.7%)
17.7 (13.3)
116 (79.5%)
3 (1.9%)

285.1 (76.7)

4.27 (4.41)
3.82 (4.33)
4,00 (3.56)
12.1 (10.5)

Gastroenterology. Author manuscript; available in PMC 2019 July 01.

EDU (n = 145)
42.2 (15.4)
114 (79.2%)

129 (89.0%)
11 (7.6%)
5 (3.5%)

64 (44.1%)
59 (40.7%)
20 (13.8%)
2 (1.4%)
71.3 (54.0)

38 (26.2%)
18 (12.4%)
47 (33.1%)
40 (27.6%)
2 (1.4%)

94 (64.8%)
31 (21.4%)
4 (2.8%)
15 (10.3%)
1(0.7%)

47 (32.4%)
62 (42.8%)
30 (20.7%)
6 (4.1%)
17.7 (16.4)
105 (72.4%)
3 (1.9%)

282.4 (71.0)

5.02 (4.81)
4.03 (4.09)
454 (3.91)
13.6 (10.8)
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Characteristic Overall (n=436) MC-CBT (n=145) S-CBT (n=146) EDU (n=145)
Medical comorbidities®, # 4.6 (4.9) 4.8 (5.2) 4.3 (4.7) 4.8 (5.0)
Psychiatric comorbidities®’, # 1.2(1.6) 11(1.5) 13(1.7) 1.2(1.7)

Medication use for IBS symptoms, (N, %) 292 (67.0%) 94 (64.8%) 95 (65.1%) 103 (71.0%)
Pain medication 35 (8.0%) 9 (6.2%) 13 (8.9%) 13 (9.0%)
Bowel medication 271 (62.2%) 86 (59.3%) 87 (59.6%) 98 (67.6%)
Multi-symptom medication 20 (4.6%) 6 (4.1%) 7 (4.8%) 7 (4.8%)
Psychiatric medication 26 (6.0%) 8 (5.5%) 12 (8.2%) 6 (4.1%)

notes:

aHigher scores indicate more severe symptoms; IBS-SSS =300 = Severe
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