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Mediators of change in cognitive behaviour therapy
and mebeverine for irritable bowel syndrome
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Background. Cognitive behaviour therapies (CBTs) have through several trials been demonstrated to reduce
symptoms and disability in irritable bowel syndrome (IBS) patients, but the mechanisms responsible for the changes
are still unknown. The aim of this study was to test a theoretical model of CBT and investigate if cognitions and/or
behaviour mediated the changes seen in CBT for IBS.

Method. To assess for possible mediating effects, we applied path analysis to the dataset of 149 diagnosed
participants randomized to mebeverine hydrochloride plus CBT or mebeverine hydrochloride alone. Primary outcome
was symptom severity, while secondary outcomes were work and social adjustment and anxiety.

Results. The path analyses supported mediational paths for all outcomes. Changes in behaviour and cognitions
mediated all three outcomes, with models placing behaviour change ‘upstream’ of cognition change having best fit.
The analyses of model fits revealed best fit for the anxiety model and hence provide increased confidence in the
causal model of anxiety.

Conclusions. Changes in behaviour and cognitions mediate the change in CBT given to IBS patients. The results
strengthen the validity of a theoretical model of CBT by confirming the interaction of cognitive, emotional and

behavioural factors in IBS.
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Introduction

Cognitive behaviour therapies (CBTs) have, through
several trials, been demonstrated to reduce symptoms
in patients with irritable bowel syndrome (IBS)
(Greene & Blanchard, 1994; Payne & Blanchard, 1995;
van Dulmen ef al. 1996; Blanchard et al. 2007), as well
as improve subjective measures such as global well-
being and health-related quality of life (Drossman et al.
2003). However, why or how CBT works still remains
unanswered. In process research it is argued that
simply knowing that there has been an improvement
from point A to point B is not enough — it is also crucial
to understand how individuals change from point A to
point B. Understanding the mechanisms of change
could help optimize treatments to render more robust
effect sizes, and help those who do not respond ad-
equately to CBT, and could also contribute to proper
implementation of the treatments in clinical practice.
The study of mediators is often a first step to
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understand the mechanisms of change. Mediation is a
hypothesized causal chain in which one independent
variable X affects a mediating variable Y, which, in
turn, affects the outcome variable Z (Kazdin, 2007).

IBS patients present with significantly more de-
pression and anxiety than healthy controls
(Henningsen et al. 2003) and patients with other medi-
cal conditions (Naliboff, 2007). Previous trials with
psychological treatments for IBS have accordingly
often attributed the effect of treatment to reduction in
psychological distress (Boyce et al. 2000; Drossman
et al. 2002; Lackner et al. 2007). Improvements in
health-related quality of life in IBS patients have, for
instance, been found to correlate with reduction of
psychological following  psychotherapy
(Creed and Barsky, 2004). Conversely, a critical review
of CBT treatments for somatization and symptom syn-
dromes found physical symptoms to be more respon-
sive to change than psychological distress (Kroenke &
Swindle, 2000). These findings question the conven-
tional assumption that CBT improves gastrointestinal
(GI) symptoms by reducing co-morbid psychological
distress.

Cognitive therapy was found to be superior to symp-
tom monitoring in one study (Greene & Blanchard,
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1994) and waiting list control and a self-help support
group in another (Payne & Blanchard, 1995). The cog-
nitive therapy was, in both studies, primarily focused
on bringing about cognitive changes in the patients
through identification and modification of cognitive
errors. Thought diaries correspondingly showed a
significant increase in positive thoughts and decrease
in negative thoughts during both treatments and cog-
nitive change and GI symptoms were significantly
correlated in one of the studies. The authors concluded
that the association between changes in cognitions and
GI symptoms most likely were reciprocal and circular
(Greene & Blanchard, 1994; Payne & Blanchard, 1995).
However, this assumption is not supported by appro-
priate analyses and, although a recent study found cog-
nitive beliefs (catastrophizing) to partly mediate the
relationship between depression and pain (Lackner &
Quigley, 2005), the association between changes in
cognitions and GI symptoms is still unclear.

Looking through the literature, we found only one
previous study that investigated mediators of treat-
ment outcome in IBS patients (Lackner et al. 2007).
The aim of that study was to investigate and challenge
conventional wisdom, that psychological distress
is the mediator of symptom relief. The treatment in-
volved was group-CBT, which focused on identifying
and challenging negative thinking patterns and pro-
moted problem solving to enhance better coping with
stressors associated with symptom flare-ups (Lackner
et al. 2007). The results strengthened the evidence for
the idea that CBT exerts a direct effect on GI symptoms
independent of its effects on psychological distress
and health-related quality of life, in other words,
no mediation. These findings challenge the notion
that improvement in IBS symptoms after psychologi-
cal treatment results from reduction in co-morbid
psychological distress (Lackner et al. 2007).

The rationale for giving CBT to IBS patients derives
from a cognitive behavioural model, which assumes
that physiological, cognitive, behavioural and emo-
tional responses are interdependent and that cognitive
and behavioural responses are key in maintaining
aspects of the disorder, for example, symptoms and
disability. It further follows that changes in cognitions,
behaviour or both may result in reduced symptoms
and improved quality of life (Kennedy et al. 2005).
Based on these assumptions we hypothesized that
change in unhelpful cognitions about IBS and un-
helpful IBS-related behaviour would mediate changes
in symptom severity, anxiety and work and social
adjustment. This is in accordance with methodological
recommendations that potential mediators should
be guided by theory (Johansson & Heglend, 2007).
We investigated these hypothesized mediators in a
randomized controlled trial comparing CBT and
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mebeverine with mebeverine alone for IBS (Kennedy
et al. 2005). CBT and mebeverine were found to be
superior to mebeverine alone up until 6 months after
treatment ended. We applied path analysis, which
aims to provide estimates of the magnitude and sig-
nificance of hypothesized causal connections between
sets of variables. A causal model, represented as a path
diagram, tests whether the data fit the proposed model
or not. If the data pattern themselves in a way that is
consistent with the model, increased confidence in the
causal model is obtained. If the data do not pattern
themselves in the predicted fashion, the causal model
is rejected.

Based on a review of CBT component analysis
studies, it was concluded that the assumption that
changes in cognition mediate change in CBT currently
lacks empirical support (Longmore & Worrell, 2007).
The CBT in this study was designed to change cogni-
tions and behaviour in IBS patients. Our aim with this
analysis was therefore to test the theoretical model of
CBT and investigate whether change in cognitions
and/or behaviour did, in fact, mediate the change in
GI symptoms, anxiety and work and social adjust-
ment.

Method
Design

This study is a secondary analysis of a randomized
controlled trial comparing CBT and mebeverine with
mebeverine alone.

Sample and procedure

Patients diagnosed with IBS aged 16-50 years were
recruited from 10 general practices in London.
Altogether, 334 patients were referred to the study;
235 consented to participate and those still sympto-
matic (moderate to severe IBS symptoms) after
2 weeks of general practitioner care and 4 weeks of
mebeverine hydrochloride (275 mg three times per
day) were included in the trial (Kennedy et al. 2005).
One patient did not attend the assessment visit and,
of those attending, 88 did not proceed to the second
assessment, leaving 149 patients included and ran-
domized in the trial. Participants were randomized to
receive six sessions of CBT in addition to mebeverine
(72 patients) or continue with mebeverine alone (77
patients). The patients were followed up with ques-
tionnaires immediately after treatment ended (visit 4:
1.5 months after randomization) and these data
were used in the mediational analyses of the current
paper. The patients were also followed up after 3, 6
and 12 months.
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Treatments

Four general practice nurses were recruited and
trained to deliver CBT as described in a manual
written for the study (Kennedy ef al. 2006). Therapy
consisted of six 50-min sessions at weekly intervals of
face-to-face contact and was based on Lang’s three
systems model. The model explains how cognitive,
behavioural and emotional or physiological responses
are linked and how changes in one system may cause
a change in another. Therapy included education
about the nature of IBS from a functional perspective,
behavioural techniques aimed at improving bowel
habits, then cognitive techniques to address unhelpful
thoughts related to the syndrome and finally techni-
ques to reduce symptom focusing, manage stress and
prevent relapse. The aim of the treatment was to im-
prove participants” coping with day-to-day life. Both
treatment groups continued to take 270 mg mebever-
ine three times daily. Four nurses were treating the
patients.

Measures
The Symptom Severity Scale (SSS)

The SSS is an IBS-specific instrument that is sensitive
to change over time. It includes an assessment of the
impact of IBS on general well-being and has satisfac-
tory reliability in secondary care. Maximum score on
the scale is 500 and patients may be considered to have
mild IBS (75-174), moderate IBS (175-299) or severe
IBS (300-500). Scores <75 indicate normal bowel
function. Healthy controls scored <75 in a validation
study (Francis et al. 1997).

Work and Social Adjustment Scale (WSAS)

Patients rated the impact of IBS on their ability to carry
out day-to-day tasks. These tasks were divided into
work, home management, social leisure activities and
family and relationships. The total score ranged from
0 to 40, with higher scores indicating more disability.
Reliability and validity analyses from two studies
found the scale to be both a reliable and valid measure
of impaired functioning (Mundt et al. 2002).

Cognitive Scale for Functional Bowel Disorders

This scale was designed to specifically assess cogni-
tions of particular relevance to patients with func-
tional bowel disorders (FBD), with items based on
content from thought diaries of a sample of FBD
patients. The scale consists of 25 items with scores
ranging from 25 to 175. It has been found to be a valid
and reliable scale that can be used as an outcome
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measure in evaluating the efficacy of interventions for
FBD (Toner et al. 1998).

Behaviour Scale for IBS (IBS-BRQ)

This is a new questionnaire designed and validated by
the researchers. It allows assessment of changes in
specific coping behaviours used by patients with IBS.
The scale has 28 items, each with a Likert scale from 1
(never) to 7 (always), indicating how persistently the
particular behaviour is carried out. The scale includes
avoidance behaviour, such as: ‘I avoid certain social
situations (e.g. restaurants) because of my IBS’ and
toilet behaviour such as: “ After opening my bowels I
check my stool for abnormalities’. The total score,
calculated by summing the responses to the 28 items,
ranges from 28 to 196. The scale was found to be both
reliable and valid (Reme et al. 2010).

Statistical analysis

We conducted a multi-level modelling analysis based
on intention to treat on follow-up assessments of
behavioural and cognitive questionnaire scores. We
included time (follow-up assessments at 1.5, 3, 6 and
12 months) and treatment group and the interaction
between time and group as fixed categorical variables
in the model. Baseline scores of visit 1 were included
as a covariate and subject ID as a random factor to
account for the repeated measurements over time. In
order to account for potential therapists effects, we
included ‘therapist” as an additional fixed factor in the
model. In each model the effect of treatment with CBT
is presented as an estimated difference between the
means of the scores for the two treatment groups.

We performed a path analysis to assess possible
mediating effects (Baron & Kenny, 1986; MacKinnon
& Luecken, 2008). Mediation is a hypothesized causal
chain in which one independent variable X affects a
mediating variable Y, which, in turn, affects the out-
come variable Z. If the intervening mediator Y ex-
plains the correlation between X and Z, we have a full
mediational model. If X still has an effect on Z after
including the mediator Y in the model, the model is
consistent with partial mediation. According to
Kraemer et al. (2002), a mediational relationship exists
if: (1) the proposed mediator correlates with treatment
assignment; (2) the mediator has either a main or
interactive effect on outcome; (3) changes in the
mediator variable precede changes in the dependent
variable. Because we did not find a therapist effect in
the previous multi-level modelling analysis, therapist
was not included as an additional factor.

For each of the three outcome variables (symptom
severity, WSAS and anxiety), we compared full and
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partial mediation process for two proposed pathways
(treatment group — behaviour— cognition— outcome
and (treatment group— cognition— behaviour— out-
come). To assess the different models we used
Akaike’s Information Criterion (AIC) model selection
(Burnham & Anderson, 2002), which attempts to select
a parsimonious model that best explains the data with
a minimum number of estimated parameters. The
preferred model is the one with the lowest AIC value.
AIC model fit indices are independent of sample size
and differences in AIC of <2 suggest that the model
with the larger AIC should be considered along
with the best model (Burnham & Anderson, 2002). In
addition, we present the Browne-Cudeck criteria
(Browne & Cudeck, 1989), which operates in the same
manner as the AIC but imposes greater penalty for
model complexity.

The goodness of fit of the models was further
assessed by performing a test for lack of fit using the
%> goodness of fit statisticc, which compares the
hypothesized model against the saturated model (i.e. a
multiple regression model). A good model should not
be a significant model. In addition, we assessed the
comparative fit index (CFI) and the root mean square
error of approximation (RMSEA), which is rec-
ommended by Fan et al. (1999) and Kline (2005) for
smaller sample sizes. Support for good fit of a target
model is obtained if the RMSEA value is <0.05 and
CFlis >0.95.

Because of the small sample size we used the
difference score approach to longitudinal mediation
(MacKinnon ef al. 2007) by calculating the change from
baseline to 1.5 months follow-up (visit 4). For the out-
come variable we controlled for baseline differences.
The change score approach is valid if the reliability
of the measures is high and correlations between
baseline and 1.5 follow-up measures of a variable are
not large (MacKinnon et al. 2007). The final best
models were rerun as covariance mediation models
and parameter estimates changed only marginally,
which confirmed the validity of our models. The
change scores of the two putative mediators, behav-
iour and cognition, and the outcome variable were
derived from the same time period and therefore
simultaneous changes in those variables cannot be
ruled out.

The final best models are presented as path dia-
grams with standardized regression coefficients. We
used bootstrap resampling methods to establish
biased corrected bootstrap confidence intervals and
statistical significance tests of direct, indirect and total
(=direct +indirect effect) for each variable in a model.

Multi-level modelling analyses were performed
with Stata version 10.0 (StataCorp., 2007), and Amos
7.0 (Arbuckle, 2006) was used for path analysis.
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Results

Of 334 referred patients, 149 were included in the trial
and randomized to mebeverine (n=77) or mebeverine
plus cognitive behavioural therapy (n=72). Data from
one participant in the mebeverine-only group were
lost and could not be retrieved. Most of the patients
were women (82%), mean age was 33.8 (s.0.=8.6)
years and the majority were white British (65 %). Full
details of response rates and differences between re-
sponders and non-responders are reported elsewhere
(Kennedy et al. 2005). The addition of CBT to mebe-
verine treatment had a beneficial effect on symptom
severity and work and social adjustment, although the
effect declined over time, with neither measure show-
ing a significant effect by 12 months after therapy. For
full details of the results of main outcomes, see
Kennedy et al. (2005).

Multi-level model analysis

Fig. 1 shows the mean behavioural and cognitive
questionnaire scores over time. The results of the
multi-level model analyses indicated that there was a
significant interaction between treatment and time for
the behavioural and cognitive questionnaires scores
(Table 1). The addition of CBT to mebeverine hydro-
chloride had a beneficial effect on behavioural scores
at each follow-up visit. The effect declined after visit 5
but remained significant. Mebeverine plus CBT had a
similar beneficial effect on cognitive scores. However,
the effect of mebeverine plus CBT treatment was not
significant after visit 5.

Comparisons of completers and drop-outs at visit 4

Altogether, 70 (92 %) patients of the CBT group and 58
(81%) of the control group attended the 1.5 months
follow-up (visit 4). There were no age differences be-
tween attendees and non-attendees within the whole
sample or within each treatment group. There were no
significant differences in baseline (visit 1) assessment
scores within the whole sample or within each treat-
ment group between patients who attended visit 4 and
patients who missed visit 4. Therefore, there was little
evidence for a non-random drop-out pattern, which
could bias the mediational analyses.

Mediational analysis

The mediational analysis revealed that the path
‘treatment— behaviour— cognition— outcome’, with
cognition as a mediator between behaviour and out-
come, explained the data better than behaviour as a
mediator between cognition and all three outcome
variables (Table 2). For all three outcome variables the
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Fig. 1. Mean scores [95 % confidence intervals (CI)] on () Behavioural scale and (b) Cognitive scale for 148 patients separated
by treatment [standard treatment (control) and standard treatment and cognitive behaviour treatment (CBT)].

differences in AIC were large (>2) compared to the
path model, where behaviour mediated cognition and
therefore there was more support for cognition as a
mediator for behaviour than for behaviour as a me-
diator. A full mediation model was selected as the best
model for anxiety. A partial mediation model with a
direct effect of behaviour on outcome was selected as
the best model for symptom severity and work and
social adjustment. However, the full model of work
and social adjustment fits the data almost as well as
the partial model.

In all models the addition of CBT to mebeverine
reduced behavioural response scores more than me-
beverine without CBT. Greater changes in behaviour
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were positively associated with changes in cognition
scores. Changes in cognition again were positively
associated with changes in outcome scores.

Fit indices were only satisfactory for the anxiety
and symptom severity path models (Table 2). How-
ever, with the exception of the direct effect of behav-
iour on WSAS, all direct, indirect and total effects
were significant for all three selected path models
(Table 3).

A comparison of the final path models within each
treatment group showed that the direct and indirect
effects are slightly smaller in the control group com-
pared to the treatment group but they were still stat-
istically significant.
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Table 1. Treatment effect estimates of adding cognitive behaviour therapy to drug treatment with mebeverine for patients with irritable

bowel syndrome

Behaviour

Cognition

Factor
Group %*(1)=28.74, p <0.
Time 2*(3)=2.54, p=047
Group x time %% (3)=14.74, p=0.002
Therapist %% (3)=0.61, p=0.895

Follow-up assessment (months)

1.5 (visit 4)
3 (visit 5)
6 (visit 6)
12 (visit 7)

—20.9 (—28.5to —13.2), z= —5.36, p <0.0001
—19.8 (—27.8 to —11.8), z= —4.83, p<0.0001
—10.8 (—18.7 to —2.9), z= —2.68, p=0.007
—11.5(—19.5to —3.5), z= —2.81, p=0.005

23(1) =13.91, p=0.0002
23(3)=7.85, p=0.049
2%(3)=16.91, p=0.0007
23(3)=0.84, p=0.84

—17.9 (—27.3 to —8.5), z= —3.73, p<0.0001
—232 (=33 to —133), z= —4.61, p<0.0001
—74(—17t023), z= —1.49, p=0.135

—9.6 (—194 t0 0.3), z= —1.90, p=0.057

For each measure the results of a multi-level modelling analysis are presented. Values for follow-up assessments are
differences in means (95 % confidence intervals) and Wald z test statistics. Larger negative values indicate greater treatment

effects of cognitive behaviour therapy.

Table 2. Mediation analysis of anxiety, total symptom score and work and social adjustment scores with (1) treatment group (G),
(2) cognition (C) and (3) behaviour (B) (+ baseline of outcome variable)

Type of
Model (+baseline) mediation AIC BCC RMSEA CFI »? GOF
Anxiety
1 G-C—- B->A Full 88.8 90.4 0.297 0.740 %%(5)=58.8, p<0.001
G—-C— B—>A Partial 54.6 56.3 0.195 0.910 2*(4)=22.6, p<0.001
2 G->B->C-A Full 33.2 34.8 0 1.0 2*(5)=3.2, p=0.66
G-B-C-A Partial 35.2 36.9 0 1.0 2}(4)=3.2,p=0.52
Saturated model 40 421
Symptom severity
1 G-C- B-S Full 77.3 78.8 0.263 0.803 2*(5)=47.3, p<0.001
G—-C—- B-S Partial 59.5 61.2 0.220 0.890 2}(4)=27.5, p<0.001
2 G-B—- C-S Full 48.6 50.2 0.149 0.963 2*(5)=18.6, p=0.002
G->B->C-S Partial 40.1 41.8 0.092 0.981 2*(4)=8.2, p=0.086
Saturated model 40 421
Work and social adjustment
1 G—-C—- B->W Full 82.9 84.4 0.280 0.779 2%(5)=52.9, p<0.001
G—-C— B->W Partial 62.8 64.5 0.234 0.876 2*(4)=30.8, p<0.001
2 G-B—- C->W Full 445 46.0 0.125 0.956 2*(5)=14.5, p=0.013
G-B-C->W Partial 434 45.1 0.123 0.966 2}(4)=114, p=0.022
Saturated model 40 421

AIC, Akaike’s Information Criterion; BCC, Brown-Cudeck criteria; RMSEA, root mean square error of approximation;

CFI, comparative fit index; GOF, goodness of fit.

Figs 2—4 show the best model with standardized
regression coefficients for anxiety, SSS and WSAS.
Single-headed arrows reflect hypothesized relation-
ships between variables. Standardized regression
coefficients are shown next to each path. Furthermore,
a double-headed arrow represents covariation be-
tween two variables. The correlation coefficient is
shown next to this path. The explained variance of
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endogenous variables is on the top right on the rec-
tangle. Circles represent error terms.

Discussion

In this study we wanted to test the theoretical foun-
dation of the CBT-model for IBS, namely, that change
in cognitions, behaviour or both may result in reduced
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Table 3. Best mediation models : standardized regression coefficients [95 % bootstrap confidence intervals (CI)] and bootstrap p values for significance tests for direct, indirect and total effects for the
mediation models for anxiety, symptom severity and work and social adjustment (WSAS)

Anxiety Symptom Severity (SSS) WSAS
b (95% CI) [4 b (95% CI) [4 b (95% CI) p
Direct effects Direct effects Direct effects
Group —Behaviour —0.49 (—0.60 to —0.34) 0.001 Group—Behaviour —0.49 (—0.60 to —0.34) 0.001 Group—Behaviour —0.49 (—0.60 to —0.34) 0.001
Behaviour —Cognition 0.71 (0.60-0.80) 0.001 Behaviour—Cognition 0.72 (0.60-0.80) 0.001 Behaviour —Cognition 0.72 (0.60-0.80) 0.001
Cognition — Anxiety 0.60 (0.47-0.70) <0.001 Behaviour—Symptom 0.30 (0.1- 0.46) 0.001 Cognition>WSAS 0.46 (0.30-0.63) 0.001
Anxiety (baseline)— —0.41 (—0.52to —0.29) <0.001 Cognition—»>SSS 0.43 (0.28 —0.60) <0.001 Behaviour—>WSAS 0.16 (—0.02 to 0.32) 0.085
Anxiety
Symptom (baseline) »SSS —0.27 (—0.39 to —0.15) <0.001 WSAS (baseline) —» —042 (—0.52to —0.31) <0.001
WSAS

Indirect effects Indirect effects Indirect effects
Group —Cognition —0.35(—0.46 to —0.23) <0.001 Group—Cognition —0.35(—0.46 to —0.23) <0.001 Group—Cognition —0.35(—0.46 to —0.23) <0.001
Group —Anxiety —0.21 (—0.29to —0.14) <0.001 Group—SSS —0.30 (—040to —0.19) <0.001 Group—>WSAS —0.24 (—0.33 to —0.15) 0.001
Behaviour — Anxiety 0.43 (0.32-0.53) <0.001 Behaviour—SSS 0.31 (0.19-0.45) <0.001 Behaviour—»WSAS 0.33 (0.22-0.47) 0.001
Total effects Total effects Total effects
Group —Cognition —0.35(—0.46 to —0.23) <0.001 Group—Cognition —0.35(—0.46 to —0.23) <0.001 Group—Cognition —0.35(—0.46 to —0.23) <0.001
Group —Anxiety —0.21(—0.29to —0.14) <0.001 Group—SSS —0.30 (—040to —0.19) <0.001 Group—>WSAS —0.24 (—0.33to —0.15) <0.001
Behaviour — Anxiety 0.43 (0.32-0.53) <0.001 Behaviour—Cognition 0.71 (0.60-0.80) 0.001 Behaviour -WSAS 0.49 (0.39-0.59) <0.001
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Fig. 2. Best model for anxiety. Full mediation model with
cognition as mediator. Single headed arrows reflect
hypothesized relationships between variables. Standardized
regression coefficients are shown next to each path. A
double-headed arrow represents covariation between two
variables. The correlation coefficient is shown next to

the path. The explained variance of endogenous variables

is on the top right on the rectangle. Circles represent error
terms.

IBS symptoms, anxiety and improved function. As
expected, a reduction in negative cognitions and mal-
adaptive behaviour was seen in the patients receiving
CBT treatment. In accordance with our hypotheses,
the results further suggest that IBS-related cognitions
and behaviour are mediators of change for IBS
patients given CBT and mebeverine hydrochloride in
primary care. The mediational path for all three out-
comes went through change in behaviour, then change
in cognitions before the change in the outcomes. The
path models for symptom severity (SSS) and work and
social adjustment (WSAS) showed partial mediation,
which means that behaviour is also directly involved
in the change in these two outcomes. For anxiety, full
mediation was found, which indicates that changes
in behaviour and cognitions occur before anxiety is
reduced in the patients. The analyses of model fits
revealed best fit for the anxiety model and hence
provide increased confidence in the causal model of
anxiety.
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Fig. 3. Best model for symptom severity. Partial mediation
model with cognition as mediator.

Lackner et al. (2007) tested the common-sense
hypothesis that psychological distress mediated the
reduction of symptoms following CBT. They found
no evidence of mediation. We tested the theoretical
assumption underlying CBT, namely, that changes
in cognition and behaviour mediates reduction in
symptoms and function following CBT. In relation to
symptom and work and social adjustment change we
showed partial mediation. Somewhat surprisingly, we
found support for full mediation in that both change
in behavioural coping and cognition mediated the re-
lationship between treatment and change in anxiety.
The results strengthen the validity of a CBT model,
where both behaviour and cognitions are considered
crucial for treatment change. The results imply that the
behavioural part of CBT may be particularly import-
ant in the treatment of IBS and future treatments may
therefore consider strengthening this part of the ther-
apy. However, as behavioural change was the initial
focus of therapy moving on to cognitive change, it may
reflect the order in which things were done in this
study.

The results also take us a step further towards
an understanding of mechanisms in CBT treatments
for IBS. Knowing more about why or how treatment
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adjustment

Fig. 4. Best model for work and social adjustment. Partial
mediation model with cognition as mediator.

works is important in several ways. Clinically it is
important to find out what components of the treat-
ment cause the changes in order to enhance and elab-
orate those parts further. Theoretically, it is important
to investigate whether the theoretical foundation
being used is coherent and valid. In this case, the re-
sults strengthen the validity of our theoretical model
by finding support for a mediational path between
behaviour, cognitions and treatment outcomes as
opposed to a reciprocal association suggested by
others (Greene & Blanchard, 1994; Payne & Blanchard,
1995).

A previous report of mediators in psychodynamic
interpersonal therapy suggests that changes in health-
related quality of life were partially mediated by
changes in psychological parameters (Creed et al.
2005). However, neither cognitions nor IBS-related
behaviour were assessed and investigated as potential
mediators in this report. This is also true for the re-
search that found no mediation and therefore con-
cluded that CBT exerted a direct effect on GI
symptoms (Drossman et al. 2003; Lackner et al. 2007).
Mediational studies of CBT for other disorders, such
as depression (Driessen & Hollon, 2010; Warmerdam
et al. 2010) and chronic pain (Turner et al. 2007), have
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found cognitions to be the mediator of change.
However, none of them measured change in behav-
iour. An implication of our findings therefore is to
highlight the importance of including measures of
behavioural coping in future treatment trials of IBS
and also, possibly, other disorders.

The analytic approach that both we and Lackner
et al. (2007) applied carries an important limitation,
namely, that mediation was examined using simul-
taneously assessed outcomes. In order to establish a
causal relation or mediator of change, the mediator
must precede the outcome in time (Kazdin, 2007).
Because there were no changes between visits 4 and 5
we were not able to test a causal relationship. The
timeline is a methodological problem of many psy-
chiatric studies and, without demonstrating that the
proposed mediator invariably comes before symptom
change, conclusions about mediation are in question
(Kazdin, 2007). Future studies should therefore assess,
on multiple occasions during treatment, both symp-
toms and proposed mediator(s) in order to establish
with more certainty the presence of cognitions
and behaviour as mediators of change in CBT treat-
ments. Furthermore, experiments in which the pro-
posed mediator is altered or varied across groups
would be preferable. The strengths of the study are
the reasonable sample size and the well-defined
treatments.

Conclusions

In conclusion, changes in behaviour and cognitions
seem to mediate the change in CBT given to IBS
patients. The results strengthen the validity of a
theoretical model of CBT by confirming the interaction
of cognitive, emotional and behavioural factors in
IBS. The results further emphasize the importance of
including behavioural and cognitive components in
future treatments of IBS patients.
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