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SUPPLEMENTARY METHODS
Search Strategy
Studies on IBS were identified with the terms irritable bowel syndrome and functional
diseases, colon (both as medical subject heading (MeSH) and free text terms), and IBS,
spastic colon, irritable colon, or functional adj5 bowel (as free text terms). These were
combined using the set operator AND with studies identified with the terms: cognitive
therapy, psychotherapy, behaviour therapy, relaxation therapy, or hypnosis (both as MeSH
terms and free text terms), and the following free text terms: cognitive behavioral therapy,
cognitive behavioural therapy, cognitive behaviour therapy, relaxation technique, stress
management, contingency management, mindfulness meditation, dynamic psychotherapy,
behavioral therapy, behavioural therapy, behavior therapy, hypnotherapy, mesmerism, or
imagery.
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SUPPLEMENTARY RESULTS

Trial Characteristics
In terms of risk of bias, 21 RCTs reported an appropriate method of randomisation,
[37, 63, 64, 66, 67, 73, 74, 75, 77, 78, 79, 80, 81, 82, 86, 87, 91, 92, 93, 95] and 16 described
how treatment allocation was concealed. [61, 63, 64, 67, 73, 75, 77, 81, 82, 86, 87, 91, 92, 93,
95] Due to the nature of the interventions used, blinding of participants was not possible,
meaning that all trials were at high of bias, although nine trials stated specifically that
investigators were blinded to treatment assignment. [63, 64, 77, 79, 81, 82, 86, 87, 88]
Thirteen trials stated specifically that they only recruited patients with symptoms
refractory to medical therapy. [37, 66, 73, 76, 77, 81, 85, 86, 87, 88, 94, 95] Among the 39
trials with a control arm, waiting list control was used in 16 RCTs, reported in 15 articles,
[59, 60, 65, 68, 69, 70, 72, 73, 74, 78, 80, 83, 85, 90, 92] routine care in 13 RCTs, [61, 66, 71,
75, 76, 77, 82, 84, 86, 87, 88, 89, 95] education and/or support in seven trials, [37, 64, 67, 73,
79, 81, 91] dietary and/or lifestyle advice in two RCTs, [62, 63] and either waiting list or
education and/or support in one trial. [96] Comparisons made between individual trials were
as follows. Five trials compared relaxation training or therapy with a control intervention.
[59, 60, 61, 62, 63] Five RCTs compared face-to-face CBT with a control intervention. [64,
65, 66, 67, 68] Four trials compared face-to-face multicomponent psychological therapy with
a control intervention, reported in three separate articles. [69, 70, 71] Four RCTs compared
face-to-face gut-directed hypnotherapy with a control intervention, reported in three separate
articles. [37, 72, 73] Two trials compared self-administered or minimal contact CBT with a
control intervention. [74, 75] Two RCTs compared dynamic psychotherapy with a control
intervention. [76, 77] Two trials compared mindfulness meditation with a control
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intervention. [78, 79] Two RCTs compared either face-to-face CBT or minimal contact CBT
with a control intervention. [80, 81] One trial compared either face-to-face CBT or relaxation
therapy with a control intervention. [82] One RCT compared internet-delivered CBT with a
control intervention. [83] One trial compared stress management with a control intervention.
[84] One RCT compared group CBT with a control intervention. [85] One RCT compared
group gut-directed hypnotherapy with a control intervention. [86] One RCT compared either
internet-delivered CBT or CBT delivered via the telephone with a control intervention. [87]
One trial compared either stress management or contingency management with a control
intervention. [88] One RCT compared either face-to-face multicomponent psychological
therapy or multicomponent psychological therapy delivered via the telephone with a control
intervention. [89] One trial compared either face-to-face CBT or group CBT with a control
intervention. [90] One RCT compared either face-to-face gut-directed hypnotherapy or group
gut-directed hypnotherapy with a control intervention. [91] One trial compared internetdelivered acceptance and commitment therapy with a control intervention. [92] One RCT
compared internet-delivered acceptance and commitment therapy with internet-delivered
stress management. [93] One trial compared face-to-face gut-directed hypnotherapy with
group gut-directed hypnotherapy. [94] One RCT compared group multicomponent
psychological therapy with a control intervention. [95] Finally, one trial compared face-toface CBT with two different control interventions. [96]

Efficacy at 6-month Follow-up
Eight trials reported symptom data out to 6 months post-randomisation, [61, 71, 75,
81, 84, 87, 89, 93] but one of these RCTs could not be included in the network as it made no
comparison with any of the other therapies or control interventions. [93] The other seven
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trials all used either routine care or education and/or support as the control intervention. The
network plot is provided in Supplementary Figure 6. When data were pooled, there was no
heterogeneity (τ2 = 0.0), but too few studies to assess for evidence of publication bias, or
other small study effects. Self-administered or minimal contact CBT was ranked first at 6month follow-up (RR of remaining symptomatic = 0.38; 95% CI 0.17 to 0.83, P-score 0.86)
(Supplementary Figure 7), based on two trials. [75, 81] However, the 95% CIs were wide,
and stress management and face-to-face CBT performed similarly (RR = 0.34; 95% CI 0.16
to 0.73, P-score 0.85 and RR = 0.42; 95% CI 0.18 to 0.95, P-score 0.75 respectively), again
with wide 95% CIs. CBT via the telephone was ranked fourth (RR = 0.47; 95% CI 0.38 to
0.57, P-score 0.71). There was insufficient direct evidence to construct a network heat plot.
After indirect comparison, at 6 months, all active interventions were superior to routine care,
except multicomponent psychological therapy via the telephone, but only self-administered
or minimal contact CBT were superior to education and/or support (Supplementary Table 6).
Self-administered or minimal contact CBT was superior to relaxation therapy and
multicomponent psychological therapy via the telephone; stress management was superior to
face-to-face multicomponent psychological therapy, relaxation therapy and multicomponent
psychological therapy via the telephone; CBT via the telephone was superior to CBT via the
internet, face-to-face multicomponent psychological therapy, relaxation therapy, and
multicomponent psychological therapy via the telephone; and CBT via the internet was
superior to face-to-face multicomponent psychological therapy, relaxation therapy, and
multicomponent psychological therapy via the telephone.

Efficacy at 12-month Follow-up
There were nine RCTs reporting symptom data out to 12 months of follow-up. [61,
71, 77, 81, 86, 87, 88, 89, 91] Again, all trials used either routine care or education and/or
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support as the control intervention. The network plot is provided in Supplementary Figure 8.
When data were pooled, there was no heterogeneity (τ2 = 0.0), but too few studies to assess
for evidence of publication bias, or other small study effects. CBT via the telephone was
ranked first at 12-month follow-up (RR of remaining symptomatic = 0.53; 95% CI 0.43 to
0.65, P-score 0.94) (Supplementary Figure 9), based on one trial. [87] Again, there was
insufficient direct evidence to construct a network heat plot. After indirect comparison, at 12
months, all active interventions were superior to routine care, except for face-to-face CBT,
stress management, dynamic psychotherapy, multicomponent psychological therapy via the
telephone, and contingency management (Supplementary Table 7). CBT via the telephone,
self-administered or minimal contact CBT, group gut-directed hypnotherapy, and gutdirected hypnotherapy were also superior to education and/or support. Finally, CBT via the
telephone was superior to relaxation therapy, face-to-face multicomponent psychological
therapy, dynamic psychotherapy, multicomponent psychological therapy via the telephone,
and contingency management.
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Supplementary Table 1. Description of the Psychological Therapies Considered in This Systematic Review and Network Meta-analysis.
Psychological Therapy
Multicomponent psychological therapy

Description of the intervention
A multicomponent therapy approach; this can vary, but involves components such as psychoeducation, relaxation, dietary
counselling, thermal biofeedback, and cognitive behavioural strategies.

Cognitive behavioural therapy (CBT)

A skills-based therapy approach that focuses on modifying behaviours and cognitions; this can vary, but often involves
psychoeducation, relaxation, cognitive restructuring, problem-solving skills, and exposure techniques.

Dynamic psychotherapy

A therapy approach that helps patients stay with their symptoms and tune in to the mental and physical aspects of their
experience; it involves altering problematic aspects of the patient’s life and relationships (uses statements rather than
questions, non-verbal cues, negotiating style, and an understanding hypothesis to help guide treatment).

Stress management
Relaxation therapy or training

A therapy approach using coping skills to reduce the psychological and physiological effects of stress and tension.
A therapy approach using purposeful relaxation strategies that reduce physiological arousal (e.g. diaphragmatic breathing or
progressive muscle relaxation).

Acceptance and commitment therapy

An action-oriented therapy approach that stems from CBT; it involves acceptance and mindfulness strategies alongside
commitment and behaviour strategies to increase psychological flexibility and enhance engagement in valued activities.

Mindfulness meditation training

A therapy approach using mindfulness strategies (e.g. body scan, meditation, mindful yoga) that cultivates a non-judgemental
awareness of one’s physical and emotional states to enhance emotional processing and coping.
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Contingency management

A therapy approach that focuses on decreasing social reinforcement of symptoms and inadequate behaviours and
simultaneously focusing attention on conditions of well-being. It also involves other behavioural techniques such as selfobservation and shaping, stimulus control, restructuring in time, and social skills training.

Gut-directed hypnotherapy

A therapy approach using a series of sessions that address gut-brain dysregulation. It involves deep relaxation, concentration,
focused attention, and visualisation of peaceful imagery, so a patient is in a mental state in which they have an enhanced
capacity to automatically and effortlessly respond to suggestions.
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Supplementary Table 2. Total Number of Trials of Each Intervention, and Total Number of Included Patients Assigned to Each
Psychological Therapy and Control Intervention.
Active or control intervention

Intervention
Face-to-face CBT

Number of RCTs

Total Number of Patients

References

10

521

[64, 65, 66, 67,
68, 80, 81, 82,
90, 96]

Hypnotherapy

6

293

[37, 72, 73, 91,
94]

Relaxation therapy or training

6

138

[59, 60, 61, 62,
63, 82]

Active intervention

Face-to-face multicomponent psychological therapy

5

168

[69, 70, 71, 89]

Self-administered/minimal contact CBT

4

218

[74, 75, 80, 81]

Group hypnotherapy

3

255

[86, 91, 94]

CBT via the internet

2

213

[83, 87]

Acceptance and commitment therapy via the internet

2

141

[92, 93]

Dynamic psychotherapy

2

138

[76, 77]

Mindfulness meditation training

2

79

[78, 79]

Stress management

2

39

[84, 88]
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Group CBT

2

26

[85, 90]

CBT via the telephone

1

186

[87]

Stress management via the internet

1

97

[93]

Multicomponent psychological therapy via the telephone

1

64

[89]

Contingency management

1

23

[88]

Group multicomponent psychological therapy

1

17

[95]

Waiting list control

17

312

[59, 60, 65, 68,
69, 70, 72, 73,
74, 78, 80, 83,
85, 90, 92, 96]

Routine care

13

732

[61, 66, 71, 75,
76, 77, 82, 84,

Control intervention

86, 87, 88, 89,
95]
Education/support

8

383

[37, 64, 67, 73,
79, 81, 91, 96]

Dietary/lifestyle advice

2

29

[62, 63]
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Supplementary Table 3. Characteristics of Randomised Controlled Trials of Psychological Therapies for Irritable Bowel Syndrome.
Study

Country

Setting

Psychological therapy used and

Control

Criteria used to

Number (%)

Number (%)

number of patients

intervention used

define symptom

female,

of patients

and number of

improvement

diagnostic

with

patients

following therapy

criteria used for

refractory

IBS, and

IBS

number (%)
with each
subtype
Neff 1987
[69]

USA

Tertiary care

10 patients assigned to

9 patients assigned

≥50% reduction in

15 (78.9%),

multicomponent psychological therapy

to waiting list

baseline symptom

clinical

score

diagnosis, 8

consisting of two 1-hour sessions per
week for 4 weeks of a combination of

(42.1%) IBS-C, 7

relaxation therapy, thermal

(36.8%) IBS-D, 4

biofeedback, education and training in

(21.1%) IBS-M

Not stated

stress coping strategies then one
session per week for a further 4 weeks
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Lynch 1989

Canada

Tertiary care

[68]

11 patients assigned to one 2-hour

10 patients

≥50% reduction in

14 (66.7%),

CBT session per week for 8 weeks

assigned to

diary rating of

clinical

waiting list

symptoms

diagnosis, 6

Not stated

(28.6%) IBS-C, 8
(38.1%) IBS-D, 7
(33.3%) IBS-M
Guthrie

England

Tertiary care

1991 [76]

Shaw 1991
[84]

Wales

Tertiary care

53 patients assigned to one 2-hour

49 patients

Patient-reported

77 (75.5%),

102 (100%)

dynamic psychotherapy session

assigned to routine

improvement in global

clinical

refractory

followed by six further sessions over 3

care

symptoms

diagnosis,

months, and a relaxation audiotape

subtype not

provided for use at home

stated

18 patients assigned to one 40-minute

17 patients

Patient-reported

23 (65.7%),

17 (48.6%)

stress management technique session

assigned to routine

overall benefit from

clinical

refractory

per week for at least 4 weeks (total

care

treatment

diagnosis,

number of sessions was flexible)

subtype not
stated
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*Blanchard

USA

Tertiary care

1992a [70]

10 patients assigned to

10 patients

≥50% reduction in

17 (85.0%),

multicomponent psychological therapy

assigned to

baseline symptom

clinical

consisting of two 1-hour sessions per

waiting list

score

diagnosis,

week for 4 weeks of a combination of

subtype not

relaxation therapy, thermal

stated

Not stated

biofeedback, education and training in
stress coping strategies then one
session per week for a further 4 weeks
*Blanchard
1992b [70]

USA

Tertiary care

38 patients assigned to

39 patients

≥50% reduction in

41 (66.1%),

multicomponent psychological therapy

assigned to

baseline symptom

clinical

consisting of two 1-hour sessions per

waiting list

score

diagnosis, 15

week for 4 weeks of a combination of

(24.2%) IBS-C,

relaxation therapy, thermal

18 (29.0%) IBS-

biofeedback, education and training in

D, 29 (46.8%)

stress coping strategies then one

IBS-M†

Not stated

session per week for a further 4 weeks
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Blanchard

USA

Tertiary care

1993 [59]

14 patients assigned to two relaxation

9 patients assigned

≥50% reduction in

18 (78.3%),

training sessions per week for 2 weeks

to waiting list

baseline symptom

clinical

score

diagnosis, 5

then one session per week for a further
6 weeks, with regular home practice

(21.7%) IBS-C, 6

emphasised (at least 25 minutes per

(26.1%) IBS-D,

day)

12 (52.2%) IBS-

Not stated

M
Greene 1994

USA

Tertiary care

[65]

10 patients assigned to two 1-hour

10 patients

≥50% reduction in

15 (75.0%),

CBT sessions per week for 2 weeks

assigned to

baseline symptom

clinical

then one session per week for a further

waiting list

score

diagnosis,

Not stated

subtype not

6 weeks

stated
Payne 1995
[96]

USA

Tertiary care

12 patients assigned to two 1-hour

12 patients

≥50% reduction in

29 (85.3%),

CBT sessions per week for 2 weeks

assigned to

baseline symptom

Rome I, 11

then one session per week for a further

education and/or

score

(32.3%) IBS-C,

6 weeks

support and 10

12 (35.3%) IBS-

patients assigned

D, 11 (32.3%)

to waiting list

IBS-M

Not stated
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Fernandez

Spain

1998 [88]

Secondary

44 patients assigned to one 1-hour

23 patients

Asymptomatic or

46 (70.1%),

67 (100%)

care

session per week of either stress

assigned to routine

symptoms improved,

Manning criteria,

refractory

management (21 patients) or

care

as assessed by

subtype not

investigator

stated

contingency management (23 patients)
for 12 weeks
Galovski

USA

Tertiary care

1998 [72]

6 patients assigned to one 30-minute to

6 patients assigned

≥50% reduction in

10 (83.3%),

1-hour gut-directed hypnotherapy

to waiting list

baseline symptom

clinical

score

diagnosis,

session per week for 6 weeks

Not stated

subtype not
stated
Vollmer
1998 [90]

USA

Tertiary care

24 patients assigned to one 1-hour

10 patients

≥50% reduction in

27 (79.4%),

session of individual CBT per week

assigned to

baseline symptom

Rome I, 5

(12 patients), or one 90-minute session

waiting list

score

(14.7%) IBS-C,

of group CBT per week (12 patients),

13 (38.2%) IBS-

for 10 weeks

D, 16 (47.1%)

Not stated

IBS-M
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Keefer 2001

USA

Tertiary care

[60]

7 patients assigned to one 30-minute

8 patients assigned

≥50% reduction in

9 (69.2%),

relaxation response meditation session

to waiting list

baseline symptom

clinical

score

diagnosis,

per week for 6 weeks

Not stated

subtype not
stated†
Boyce 2003

Australia

Tertiary care

[82]

71 patients assigned to one 1-hour

34 patients

≥1 standard deviation

85 (81.0%),

0 (0%)

CBT session per week (35 patients), or

assigned to routine

decrease in baseline

Rome I, subtype

refractory

one 30-minute relaxation therapy

care

symptom score

not stated

85 patients assigned to one 2-hour

86 patients

Patient-reported

135 (78.9%),

171 (100%)

dynamic psychotherapy session and

assigned to routine

improvement in global

Rome I, 39

refractory

seven further 45-minute sessions over

care

symptoms

(22.8%) IBS-C,

session per week, for 8 weeks (36
patients)
Creed 2003
[77]

England

Tertiary care

3 months

53 (31.0%) IBSD
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Drossman

USA and

2003 [64]

Canada

Tertiary care

112 patients assigned to one 1-hour

52 patients

Score of ≥28 on

Not reported,

CBT session per week for 12 weeks

assigned to

treatment satisfaction

Rome I, subtype

education and/or

questionnaire

not stated

Not stated

support
Tkachuk

Canada

Tertiary care

2003 [85]

14 patients assigned to two 90-minute

14 patients

Patient-reported

27 (96.4%),

28 (100%)

group CBT sessions per week for 1

assigned to

improvement in global

Rome I, subtype

refractory

week then one session per week for 8

waiting list

symptoms

not stated

48 patients assigned to one 1-hour

47 patients

≥50% reduction in

95 (100%), Rome

weekly multicomponent psychological

assigned to routine

symptom score

I, 13 (15.5%)

therapy session per week for 8 weeks

care

weeks
Heitkemper
2004 [71]

USA

Tertiary care

Not stated

IBS-C, 7 (8.3%)
IBS-D, 47
(56.0%) IBS-M†
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Simren 2004

Sweden

Tertiary care

[37]

14 patients assigned to one 1-hour gut-

14 patients

Patient-reported

19 (67.8%),

28 (100%)

directed hypnotherapy session per

assigned to

improvement in global

Rome II, 5

refractory

week for 12 weeks

education and/or

symptoms

(17.8%) IBS-C, 8
(28.6%) IBS-D,

support

15 (53.6%) IBSM
Kennedy

England

Primary care

2005 [66]

72 patients assigned to one 50-minute

77 patients

Improvement in

Not reported,

149 (100%)

CBT session per week for 6 weeks

assigned to routine

symptom severity

clinical

refractory

care

banding by one band

diagnosis,

(graded severe to none

subtype not

on a four-point Likert-

stated

scale)
Sanders
2007 [74]

USA

Tertiary care

17 patients assigned to self-

11 patients

≥50% reduction in

22 (78.6%),

administered CBT mailed as five

assigned to

baseline symptom

Rome II, 13

modules over at least 10 weeks

waiting list

score

(46.4%) IBS-C, 5

Not stated

(17.8%) IBS-D,
10 (35.7%) IBSM
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54 patients assigned to one 90-minute

51 patients

Reliable change index

72 (73.4%),

Veek 2007

relaxation training session per week

assigned to routine

≥1.96 (pre-therapy

Rome II, 35

[61]

for 4 weeks with one booster session

care

score minus post-

(35.7%) IBS-C,

therapy score divided

33 (33.7%) IBS-

by standard error of

D, 23 (23.5%)

the difference)

IBS-M†

van der

Netherlands

Tertiary care

after 3 months

Lackner

USA

2008 [80]

Primary,

48 patients assigned to one 1-hour

27 patients

Patient-reported

65 (86.7%),

secondary,

CBT session per week (23 patients), or

assigned to

adequate relief of

Rome II, 19

and tertiary

one 1-hour CBT session on four

waiting list

global symptoms

(25.3%) IBS-C,

care

occasions (25 patients), over 10 weeks

Not stated

Not stated

40 (53.3%) IBSD, 16 (21.3%)
IBS-M

Hunt 2009
[83]

USA

Not reported

28 patients assigned to one module of

26 patients

Patient reported they

44 (81.5%),

CBT delivered via the internet per

assigned to

had “recovered”

clinical

week for 5 weeks, with homework

waiting list

according to the

diagnosis,

gastrointestinal

subtype not

symptom rating scale

stated

assignments

Not stated
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Jarrett 2009

USA

Not reported

[89]

126 patients assigned to one 1-hour

62 patients

≥50% reduction in

152 (86.4%),

multicomponent psychological therapy

assigned to routine

baseline symptom

Rome II, 39

session per week delivered in-person

care

score

(22.2%) IBS-C,

for 9 weeks (62 patients), or one 1-

93 (52.8%) IBS-

hour session per week delivered in-

D, 35 (19.9%)

person for 2 weeks, then six sessions

IBS-M†

Not stated

delivered via the telephone with the
final session delivered in-person (64
patients)
Ljottson
2010 [92]

Sweden

Not reported

43 patients assigned to acceptance and

43 patients

≥50% reduction in

72 (84.7%),

commitment therapy, consisting of five

assigned to

baseline symptom

Rome III,

steps and delivered via the internet

waiting list

score

subtype not

over 10 weeks

Not stated

stated†
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MossMorris 2010

New

Primary care

Zealand

[75]

31 patients assigned to a self-

33 patients

Patient-reported

46 (71.9%),

administered CBT program divided

assigned to routine

adequate relief of

Rome I or Rome

into seven chapters and completed

care

global symptoms

II, subtype not

Not stated

stated

over 7 to 8 weeks, with one face-toface 1-hour session at baseline, one 1hour telephone session midway, and
one 1-hour telephone session towards
treatment end
Shinozaki

Japan

Tertiary care

2010 [62]

11 patients assigned to one 30 to 40-

10 patients

Patient-reported

11 (52.4%),

minute relaxation training session per

assigned to dietary

adequate relief of IBS-

Rome II, 4

week for 8 weeks

and/or lifestyle

related abdominal pain

(19.0%) IBS-C, 7

advice

or discomfort

(33.3%) IBS-D,

Not stated

10 (47.6%) IBSM
Craske 2011
[67]

USA

Primary and

88 patients assigned to one 50-minute

22 patients

≥50% reduction in

82 (74.5%),

tertiary care

CBT session per week for 10 weeks

assigned to

baseline symptom

Rome II, subtype

education and/or

score

not stated

Not stated

support
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Gaylord

USA

Not reported

2011 [79]

Ljottson

Sweden

Not reported

2011 [93]

36 patients assigned to one 2-hour

39 patients

≥50 point reduction in

75 (100%), Rome

mindfulness meditation training

assigned to

the IBS symptom

II, subtype not

session per week for 8 weeks plus one

education and/or

severity score

stated

half-day retreat

support

195 patients assigned to acceptance

No control

Patient-reported

154 (79.0%),

and commitment therapy (98 patients),

intervention

adequate relief of IBS-

Rome III,

or stress management (97 patients),

related abdominal pain

subtype not

both delivered via the internet over 10

or discomfort

stated

Not stated

Not stated

weeks
*Lindfors
2012a [73]

Sweden

Tertiary care

45 patients assigned to one 1-hour gut-

45 patients

≥25% reduction of

71 (78.9%),

90 (100%)

directed hypnotherapy session per

assigned to

total score on the

Rome II, 14

refractory

week for 12 weeks

education and/or

gastrointestinal

(15.6%) IBS-C,

support

symptom questionnaire

30 (33.3%) IBSD, 46 (51.1%)
IBS-M
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*Lindfors

Sweden

2012b [73]

Secondary

25 patients assigned to one 1-hour gut-

23 patients

≥25% reduction of

39 (81.3%),

48 (100%)

care

directed hypnotherapy session per

assigned to

total score on the

Rome II, 11

refractory

week for 12 weeks

waiting list

gastrointestinal

(22.9%) IBS-C,

symptom questionnaire

16 (33.3%) IBSD, 21 (43.8%)
IBS-M

Moser 2013

Austria

[86]

Primary and

51 patients assigned to ten 45-minute

49 patients

Patient-reported

71(78.9%), Rome

100 (100%)

tertiary care

gut-directed hypnotherapy group

assigned to routine

adequate relief of

III, 22 (24.4%)

refractory

sessions over 12 weeks

care

global symptoms

IBS-C, 46
(51.1%) IBS-D,
22 (24.4%) IBSM†

Zernicke
2013 [78]

Canada

Secondary

43 patients assigned to one 90-minute

47 patients

Decrease of ≥50 points

81 (90.0%),

and tertiary

session of mindfulness-based stress

assigned to

in the IBS-symptom

Rome III,

care

reduction per week for 8 weeks, plus a

waiting list

severity score

subtype not

3-hour morning workshop retreat

Not stated

stated,

between weeks 6 and 7
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Boltin 2015

Israel

Tertiary care

[63]

16 patients assigned to one 3-hour

19 patients

≥50% reduction in

26 (76.5%),

session of psychotherapy with guided

assigned to dietary

symptom score

Rome III, 10

affective imagery per week for 8

and/or lifestyle

(29.4%) IBS-C,

weeks

advice

16 (47.1%) IBS-

Not stated

D, 8 (23.5%)
IBS-M†
Lovdahl

Sweden

Tertiary care

2017 [94]

119 patients assigned to eight gut-

No control

Decrease of ≥50 points

87 (73.1%),

119 (100%)

directed hypnotherapy sessions over

intervention

in the IBS-symptom

diagnostic

refractory

severity score

criteria and

12 weeks, either as an individual (61

Berens 2018
[95]

Germany

Tertiary care

patients) or in groups of five to eight

subtype not

patients (58 patients)

stated

17 patients assigned to one 90-minute

17 patients

Decrease of ≥50 points

19 (63.3%),

34 (100%)

session of group multicomponent

assigned to routine

in the IBS-symptom

Rome III,

refractory

psychological therapy per week for 12

care

severity score

subtype not

weeks

stated†
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Lackner

USA

2018 [81]

Secondary

291 patients assigned to one 1-hour

145 patients

Patient-reported

350 (80.3%),

426 (97.7%)

and tertiary

face-to-face CBT session per week

assigned to

adequate relief of

Rome III, 130

refractory

care

(146 patients), or one minimal contact

education and/or

global symptoms

(29.8%) IBS-C,

CBT session on four occasions (145

support

188 (43.1%) IBSD, 98 (22.5%)

patients), over 10 weeks

IBS-M
Everitt 2019
[87]

England

Primary and

371 patients assigned to eight sessions

187 patients

Patient-reported

423 (75.8%),

558 (100%)

secondary

of therapist-supported CBT delivered

assigned to routine

adequate relief of

Rome III, 76

refractory

care

via the internet with three 30-minute

care

global symptoms

(13.6%) IBS-C,

telephone therapy calls (185 patients),

178 (31.9%) IBS-

or six 1-hour telephone sessions of

D, 287 (51.5%)

therapist-delivered CBT via the

IBS-M

telephone (186 patients) over 9 weeks
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Flik 2019
[91]

Netherlands

Secondary

288 patients assigned to one 45-minute

54 patients

Patient-reported

269 (78.4%),

and tertiary

gut-directed hypnotherapy session

assigned to

adequate relief of

Rome III, 50

care

every 2 weeks for 12 weeks as an

education and/or

global symptoms

(14.8%) IBS-C,

individual (142 patients), or one 60-

support

Not stated

83 (24.6%) IBS-

minute gut-directed hypnotherapy

D, 196 (58.1%)

session every 2 weeks for 12 weeks in

IBS-M†

groups of six patients (146 patients)

* Two separate studies reported in one paper
†Proportions based on per protocol population
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Supplementary Table 4. Risk of Bias of Randomised Controlled Trials of Psychological Therapies for Irritable Bowel Syndrome.
Study

Method of Generation of

Method of Concealment

Randomisation Schedule

of Treatment Allocation

Neff 1987 [69]

Unclear

Unclear

Lynch 1989 [68]

Unclear

Guthrie 1991 [76]

Blinding

Evidence of Incomplete

Evidence of Selective

Outcomes Data

Reporting of Outcomes

High

Low

Low

Unclear

High

Low

Low

Unclear

Unclear

High

Low

Low

Shaw 1991 [84]

Unclear

Unclear

High

Low

Low

*Blanchard 1992a

Unclear

Unclear

High

Low

Low

Unclear

Unclear

High

Low

Low

Blanchard 1993 [59]

Unclear

Unclear

High

Low

Low

Greene 1994 [65]

Unclear

Unclear

High

Low

Low

Payne 1995 [96]

Unclear

Unclear

High

Low

Low

Fernandez 1998 [88]

Unclear

Unclear

High

High

Low

Galovski 1998 [72]

Unclear

Unclear

High

High

Low

Vollmer 1998 [90]

Unclear

Unclear

High

Low

Low

Keefer 2001 [60]

Unclear

Unclear

High

High

Low

[70]
*Blanchard 1992b
[70]
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Boyce 2003 [82]

Low

Low

High

Low

Low

Creed 2003 [77]

Low

Low

High

High

Low

Drossman 2003 [64]

Low

Low

High

Low

Low

Tkachuk 2003 [85]

Unclear

Unclear

High

Low

Low

Heitkemper 2004 [71]

Unclear

Unclear

High

High

Low

Simren 2004 [37]

Low

Unclear

High

Low

Low

Kennedy 2005 [66]

Low

Unclear

High

Low

Low

Sanders 2007 [74]

Low

Unclear

High

Low

Low

van der Veek 2007

Unclear

Low

High

High

Low

Low

Unclear

High

Low

Low

Hunt 2009 [83]

Unclear

Unclear

High

Low

Low

Jarrett 2009 [89]

Unclear

Unclear

High

High

Low

Ljottson 2010 [92]

Low

Low

High

Low

Low

Moss-Morris 2010

Low

Low

High

Low

Low

Unclear

Unclear

High

Low

Low

Low

Low

High

Low

Low

[61]
Lackner 2008 [80]

[75]
Shinozaki 2010 [62]
Craske 2011 [67]
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Gaylord 2011 [79]

Low

Unclear

High

Low

Low

Ljottson 2011 [93]

Low

Low

High

Low

Low

*Lindfors 2012a [73]

Low

Low

High

Low

Low

*Lindfors 2012b [73]

Low

Low

High

Low

Low

Moser 2013 [86]

Low

Low

High

High

Low

Zernicke 2013 [78]

Low

Unclear

High

Low

Low

Boltin 2015 [63]

Low

Low

High

Low

Low

Unclear

Unclear

High

Low

Low

Berens 2018 [95]

Low

Low

High

Low

Low

Lackner 2018 [81]

Low

Low

High

High

Low

Everitt 2019 [87]

Low

Low

High

High

Low

Flik 2019 [91]

Low

Low

High

Low

Low

Lovdahl 2017 [94]
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Supplementary Table 5. Summary Treatment Effects from the Network Meta-analysis for Failure to Achieve an Improvement in IBS
Symptoms at First Point of Follow-up Post-treatment: Refractory Patients Only.
Group CBT

N/A

N/A

N/A

N/A

N/A

N/A

0.10 (0.01;
1.86)
0.11 (0.01;
2.00)
0.09 (0.01;
1.48)
0.08 (0.00;
1.48)
0.08 (0.00;
1.42)
0.08 (0.00;
1.40)
0.08 (0.00;
1.26)
0.07 (0.00;
1.21)
0.07 (0.00;
1.24)
0.07 (0.00;
1.15)
0.06 (0.00;
1.13)
0.06 (0.00;
0.98)
0.05 (0.00;
0.85)

Phone CBT

N/A

N/A

N/A

N/A

1.03 (0.51;
2.07)
0.85 (0.46;
1.58)
0.80 (0.55;
1.15)
0.78 (0.41;
1.50)
0.75 (0.48;
1.19)
0.74 (0.36;
1.55)
0.67 (0.38;
1.16)
0.65 (0.36;
1.17)
0.64 (0.37;
1.09)
0.59 (0.32;
1.09)
0.55 (0.30;
1.01)
0.46 (0.33;
0.66)

CM

N/A

0.80 (0.55;
1.15)
N/A

N/A

N/A

0.83 (0.37;
1.82)
0.77 (0.39;
1.54)
0.76 (0.33;
1.72)
0.73 (0.37;
1.44)
0.72 (0.30;
1.75)
0.65 (0.31;
1.37)
0.63 (0.32;
1.24)
0.62 (0.30;
1.29)
0.57 (0.26;
1.26)
0.54 (0.25;
1.17)
0.45 (0.25;
0.83)

HT

N/A

N/A

N/A

0.94 (0.51;
1.72)
0.92 (0.57;
1.49)
0.88 (0.49;
1.60)
0.87 (0.59;
1.30)
0.78 (0.51;
1.22)
0.77 (0.38;
1.53)
0.75 (0.47;
1.19)
0.69 (0.34;
1.42)
0.65 (0.47;
0.91)
0.54 (0.33;
0.91)

Internet CBT

N/A

0.98 (0.52;
1.86)
0.94 (0.60;
1.48)
0.93 (0.45;
1.92)
0.84 (0.49;
1.44)
0.82 (0.46;
1.45)
0.80 (0.47;
1.36)
0.74 (0.41;
1.35)
0.69 (0.38;
1.25)
0.58 (0.42;
0.81)

S-A/MC CBT
0.96 (0.51;
1.80)
0.95 (0.51;
1.78)
0.85 (0.58;
1.25)
0.83 (0.41;
1.72)
0.81 (0.45;
1.45)
0.76 (0.36;
1.59)
0.71 (0.49;
1.02)
0.59 (0.34;
1.03)

0.08 (0.00;
1.26)
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A

0.63 (0.32;
1.24)
N/A

N/A

0.87 (0.59;
1.30)
N/A

0.46 (0.33;
0.66)
0.45 (0.25;
0.83)
N/A

N/A

N/A

N/A

DPT

N/A

0.86 (0.58;
1.27)
N/A

0.99 (0.49;
2.01)
0.89 (0.52;
1.51)
0.87 (0.50;
1.51)
0.84 (0.51;
1.41)
0.78 (0.44;
1.41)
0.73 (0.41;
1.31)
0.62 (0.46;
0.83)

WLC
0.90 (0.50;
1.62)
0.88 (0.39;
1.94)
0.85 (0.46;
1.57)
0.79 (0.35;
1.80)
0.74 (0.44;
1.25)
0.62 (0.33;
1.19)

0.98 (0.51;
1.85)
0.95 (0.57;
1.58)
0.88 (0.45;
1.72)
0.83 (0.59;
1.16)
0.69 (0.45;
1.07)

N/A

N/A

N/A

N/A

N/A

0.72 (0.41;
1.26)
N/A

0.66 (0.46;
0.94)
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

F-t-F CBT

N/A

N/A

N/A

SM

N/A

N/A

0.82 (0.57;
1.17)
N/A

0.98 (0.52;
1.83)
0.91 (0.45;
1.81)
0.85 (0.43;
1.67)
0.71 (0.45;
1.14)

Group HT

N/A

N/A

0.93 (0.48;
1.79)
0.87 (0.53;
1.44)
0.73 (0.48;
1.11)

Group MPT

N/A

0.94 (0.46;
1.89)
0.79 (0.47;
1.30)

0.84 (0.51;
1.37)

N/A

0.70 (0.48;
1.02)
N/A

E/S

0.58 (0.42;
0.81)
N/A
0.62 (0.46;
0.83)
N/A
0.71 (0.43;
1.17)
0.71 (0.45;
1.14)
0.71 (0.45;
1.14)
0.79 (0.47;
1.30)
N/A
RC

Relative risk with 95% confidence intervals in parentheses. Comparisons, column versus row, should be read from left to right, and are ordered
relative to their overall efficacy. The treatment in the top left position is ranked as best after the network meta-analysis of direct and indirect
effects. Direct comparisons are provided above the strategy labels, and indirect comparisons are below.
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CBT; cognitive behavioural therapy, CM; contingency management; DPT; dynamic psychotherapy, E/S; education and/or support, F-t-F; faceto-face, HT; hypnotherapy, MPT; multicomponent psychological therapy, N/A; not applicable, no RCTs making direct comparisons, RC; routine
care, S-A/MC; self-administered/minimal contact, SM; stress management; WLC; waiting list control.
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Supplementary Table 6. Summary Treatment Effects from the Network Meta-analysis for Failure to Achieve an Improvement in IBS
Symptoms at 6-month Follow-up.
S-A/MC CBT

N/A

0.90 (0.71; 1.14)

N/A

0.78 (0.63; 0.97)

N/A

N/A

N/A

N/A

0.38 (0.17; 0.83)

1.11 (0.37; 3.38)

SM

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.34 (0.16; 0.73)

0.90 (0.71; 1.14)

0.81 (0.26; 2.51)

F-t-F CBT

N/A

0.87 (0.71; 1.06)

N/A

N/A

N/A

N/A

N/A

0.80 (0.35; 1.82)

0.72 (0.32; 1.61)

0.89 (0.38; 2.08)

Phone CBT

N/A

0.75 (0.59; 0.96)

N/A

N/A

N/A

0.47 (0.38; 0.57)

0.78 (0.63; 0.97)

0.70 (0.23; 2.17)

0.87 (0.71; 1.06)

0.97 (0.42; 2.27)

E/S

N/A

N/A

N/A

N/A

N/A

0.60 (0.27; 1.35)

0.54 (0.24; 1.20)

0.67 (0.29; 1.55)

0.75 (0.59; 0.96)

0.77 (0.33; 1.78)

Internet CBT

N/A

N/A

N/A

0.62 (0.53; 0.74)

0.45 (0.20; 1.01)

0.41 (0.18; 0.89)

0.50 (0.22; 1.16)

0.56 (0.44; 0.72)

0.58 (0.25; 1.33)

0.75 (0.60; 0.93)

F-t-F MPT

N/A

0.97 (0.78; 1.20)

0.83 (0.72; 0.96)

0.44 (0.20; 0.98)

0.40 (0.18; 0.87)

0.49 (0.21; 1.12)

0.55 (0.44; 0.69)

0.56 (0.25; 1.29)

0.73 (0.60; 0.89)

0.97 (0.81; 1.17)

RT

N/A

0.85 (0.76; 0.95)

0.43 (0.19; 0.97)

0.39 (0.17; 0.86)

0.48 (0.21; 1.11)

0.54 (0.41; 0.71)

0.55 (0.24; 1.28)

0.72 (0.56; 0.91)

0.95 (0.78; 1.16)

0.98 (0.79; 1.21)

Phone MPT

0.88 (0.73; 1.05)

0.38 (0.17; 0.83)

0.34 (0.16; 0.73)

0.42 (0.18; 0.95)

0.47 (0.38; 0.57)

0.48 (0.21; 1.09)

0.62 (0.53; 0.74)

0.83 (0.72; 0.96)

0.85 (0.76; 0.95)

0.87 (0.73; 1.04)

RC

Relative risk with 95% confidence intervals in parentheses. Comparisons, column versus row, should be read from left to right, and are ordered
relative to their overall efficacy. The treatment in the top left position is ranked as best after the network meta-analysis of direct and indirect
effects. Direct comparisons are provided above the strategy labels, and indirect comparisons are below.
CBT; cognitive behavioural therapy, E/S; education and/or support, F-t-F; face-to-face, MPT; multicomponent psychological therapy, N/A; not
applicable, no RCTs making direct comparisons, RC; routine care, RT; relaxation therapy, S-A/MC; self-administered/minimal contact, SM;
stress management.
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Supplementary Table 7. Summary Treatment Effects from the Network Meta-analysis for Failure to Achieve an Improvement in IBS
Symptoms at 12-month Follow-up.
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0.95)
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

F-t-F CBT

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.96 (0.63;
1.47)
0.93 (0.52;
1.65)
0.86 (0.72;
1.03)
0.81 (0.54;
1.22)
0.81 (0.53;
1.23)
0.79 (0.48;
1.29)
0.79 (0.52;
1.22)
0.76 (0.45;
1.28)
0.68 (0.46;
1.00)

Internet CBT

N/A

0.77 (0.63;
0.94)
0.83 (0.72;
0.96)
0.84 (0.73;
0.97)
0.86 (0.72;
1.03)
N/A

N/A

N/A

N/A

N/A

N/A

0.96 (0.61;
1.53)
0.89 (0.61;
1.31)
0.85 (0.68;
1.05)
0.84 (0.67;
1.07)
0.82 (0.58;
1.16)
0.83 (0.64;
1.07)
0.79 (0.54;
1.17)
0.70 (0.59;
0.84)

SM

N/A

N/A

N/A

N/A

N/A

0.93 (0.54;
1.60)
0.88 (0.56;
1.38)
0.88 (0.55;
1.38)
0.85 (0.50;
1.44)
0.86 (0.54;
1.37)
0.82 (0.52;
1.30)
0.73 (0.48;
1.12)

E/S

N/A

N/A

N/A

N/A

0.82 (0.52;
1.30)
N/A

0.70 (0.59;
0.84)
0.73 (0.48;
1.12)
N/A

0.95 (0.66;
1.37)
0.94 (0.65;
1.37)
0.92 (0.58;
1.45)
0.93 (0.63;
1.37)
0.89 (0.55;
1.44)
0.79 (0.56;
1.11)

RT

N/A

N/A

N/A

N/A

1.00 (0.81;
1.23)
0.97 (0.70;
1.35)
0.98 (0.77;
1.23)
0.93 (0.65;
1.35)
0.83 (0.73;
0.95)

F-t-F MPT

N/A

N/A

0.97 (0.69;
1.37)
0.98 (0.79;
1.21)
0.94 (0.64;
1.37)
0.83 (0.71;
0.98)

0.99 (0.78;
1.24)
.

1.01 (0.70;
1.44)
0.97 (0.61;
1.53)
0.86 (0.63;
1.16)

Phone MPT

N/A

0.96 (0.65;
1.42)
0.85 (0.70;
1.03)

0.89 (0.63;
1.26)

Phone CBT

N/A

N/A

N/A

N/A

0.87 (0.55;
1.35)
0.80 (0.55;
1.16)
0.79 (0.53;
1.18)
0.78 (0.50;
1.20)
0.75 (0.59;
0.95)
0.72 (0.45;
1.16)
0.67 (0.45;
0.99)
0.63 (0.49;
0.81)
0.63 (0.48;
0.82)
0.61 (0.42;
0.89)
0.62 (0.46;
0.82)
0.59 (0.39;
0.89)
0.53 (0.43;
0.65)

S-A/MC CBT

N/A

N/A

0.92 (0.72;
1.18)
0.92 (0.72;
1.17)
0.90 (0.73;
1.11)
0.86 (0.56;
1.32)
0.83 (0.47;
1.49)
0.77 (0.63;
0.94)
0.73 (0.48;
1.11)
0.73 (0.48;
1.11)
0.71 (0.43;
1.16)
0.71 (0.46;
1.10)
0.68 (0.40;
1.15)
0.61 (0.41;
0.90)

Group HT

0.99 (0.86;
1.14)
HT

0.90 (0.73;
1.11)
N/A

0.99 (0.86;
1.14)
0.97 (0.77;
1.23)
0.93 (0.66;
1.33)
0.90 (0.53;
1.53)
0.83 (0.72;
0.96)
0.79 (0.57;
1.11)
0.79 (0.56;
1.11)
0.77 (0.50;
1.18)
0.77 (0.54;
1.11)
0.74 (0.47;
1.18)
0.66 (0.48;
0.89)

0.98 (0.78;
1.24)
0.94 (0.64;
1.38)
0.91 (0.53;
1.57)
0.84 (0.73;
0.97)
0.80 (0.55;
1.15)
0.79 (0.55;
1.16)
0.77 (0.49;
1.22)
0.78 (0.53;
1.15)
0.75 (0.46;
1.21)
0.66 (0.47;
0.93)

N/A

DPT

N/A

CM

0.53 (0.43;
0.65)
N/A
0.66 (0.48;
0.89)
N/A

0.83 (0.73;
0.95)
0.83 (0.71;
0.98)
0.86 (0.63;
1.16)
0.85 (0.70;
1.04)
0.89 (0.63;
1.26)
RC

Relative risk with 95% confidence intervals in parentheses. Comparisons, column versus row, should be read from left to right, and are ordered
relative to their overall efficacy. The treatment in the top left position is ranked as best after the network meta-analysis of direct and indirect
effects. Direct comparisons are provided above the strategy labels, and indirect comparisons are below.
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CBT; cognitive behavioural therapy, CM; contingency management; DPT; dynamic psychotherapy, E/S; education and/or support, F-t-F; faceto-face, HT; hypnotherapy, MPT; multicomponent psychological therapy, N/A; not applicable, no RCTs making direct comparisons, RC; routine
care, RT; relaxation therapy, S-A/MC; self-administered/minimal contact, SM; stress management.
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SUPPLEMENTARY FIGURES
Supplementary Figure 1. Flow Diagram of Assessment of Studies Identified in the Systematic
Review.

Studies identified in literature
search (n = 2232)

Excluded (title and abstract revealed
not appropriate) (n = 2144)

Studies retrieved for evaluation
(n = 88)

Eligible studies (n = 39)

Excluded (n = 49) because:
∑ No dichotomous symptom data
reported = 22
∑ Dual publication = 8
∑ Not the control intervention of
interest = 4
∑ Not randomised = 3
∑ Not the outcome of interest = 3
∑ Included dietary therapy = 2
∑ Review article = 2
∑ Not the comparator of interest =
2
∑ Treatment duration insufficient
=1
∑ Cross-over trial, not extractable
=1
∑ Protocol for an RCT = 1
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Supplementary Figure 2. Funnel Plot for Failure to Achieve an Improvement in IBS Symptoms
at First Point of Follow-up Post-treatment: Network Meta-analysis.

Note: The horizontal axis represents the difference between the comparison-specific and studyspecific effect sizes.
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Supplementary Figure 3. Funnel Plot for Failure to Achieve an Improvement in IBS Symptoms
at First Point of Follow-up Post-treatment: Trial-based Meta-analysis.
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Supplementary Figure 4. Network Heat Plot for Failure to Achieve an Improvement in IBS
Symptoms at First Point of Follow-up Post-treatment.
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Supplementary Figure 5. Forest Plot for Failure to Achieve an Improvement in IBS Symptoms
at First Point of Follow-up Post-treatment: Refractory Patients Only.

Note: The P-score is the probability of each treatment being ranked as best in the network analysis. A
higher score equates to a greater probability of being ranked first.
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Supplementary Figure 6. Network Plot for Failure to Achieve an Improvement in IBS
Symptoms at 6-month Follow-up.
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Education/support
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Multicomponent psychological therapy via the telephone

CBT via the internet

Relaxation therapy or training

Stress management

Self-administered/minimal contact CBT
Routine care

Note: Circle (node) size is proportional to the number of study participants assigned to receive each
intervention. The line width (connection size) corresponds to the number of studies comparing the
individual treatments.
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Supplementary Figure 7. Forest Plot for Failure to Achieve an Improvement in IBS Symptoms
at 6-month Follow-up.

Note: The P-score is the probability of each treatment being ranked as best in the network analysis. A
higher score equates to a greater probability of being ranked first.

Black CJ, et al. Gut 2020; 69:1441–1451. doi: 10.1136/gutjnl-2020-321191

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

Gut

Page 41 of 42

Black et al.

Supplementary Figure 8. Network Plot for Failure to Achieve an Improvement in IBS
Symptoms at 12-month Follow-up.
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Note: Circle (node) size is proportional to the number of study participants assigned to receive each
intervention. The line width (connection size) corresponds to the number of studies comparing the
individual treatments.
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Supplementary Figure 9. Forest Plot for Failure to Achieve an Improvement in IBS Symptoms
at 12-month Follow-up.

Note: The P-score is the probability of each treatment being ranked as best in the network analysis. A
higher score equates to a greater probability of being ranked first.
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