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ABSTRACT

Background

Currentrecommendations for people with irritable bowel syndrome (IBS) to partake in physical activity are based on low-level evidence, do
not incorporate evidence from all available randomised controlled trials (RCTs) and provide little information regarding potential adverse
effects.

Objectives

To assess the benefits and harms of physical activity interventions in adults diagnosed with irritable bowel syndrome and to explore
possible effect moderators including type, setting and nature of physical activity interventions.

Search methods

We searched nine electronic databases including CENTRAL, MEDLINE and Embase to 5 November 2021. We handsearched reference lists
and sought unpublished studies through trial registries.

Selection criteria

We included RCTs involving adults (aged 18 years or older) diagnosed with IBS and conducted in any setting comparing a physical activity
intervention with no intervention, usual care or wait-list control group or another physical activity intervention group and assessing a
validated measure of symptoms, quality of life or bowel movement.

Data collection and analysis

At least two review authors independently selected studies for inclusion, extracted study data, and performed risk of bias and GRADE
assessments to assess the certainty of evidence. We pooled studies that evaluated similar outcomes using a random-effects meta-analysis,
and synthesised data from other studies narratively.

Main results

We included 11 RCTs with data for 622 participants. Most (10/11) were set in high- or middle- to high-income countries, with five involving
supervised physical activity, three unsupervised activity and three a mix of supervised and unsupervised activity. No trial was at low risk
of bias. Four trials specified a minimally important difference for at least one assessed outcome measure. Data for 10 trials were obtained
from published journal articles, with data for one obtained from an unpublished Masters degree thesis.

Irritable bowel syndrome symptoms

Six RCTs assessed the effectiveness of a physical activity intervention compared with usual care on global symptoms of IBS. Meta-analysis
of five studies showed an observed improvement in reported symptoms following physical activity (standardised mean difference (SMD)
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-0.93, 95% confidence interval (Cl) -1.44 to -0.42; 185 participants). We rated the certainty of evidence for this outcome as very low due
to unclear and high risk of bias, inconsistency and imprecision from sparse data. This means physical activity may improve IBS symptoms
but the evidence is very uncertain. The results of the remaining study supported the meta-analysis but were at unclear risk of bias and
sample size was small.

Two studies assessed the effectiveness of a yoga intervention compared with a walking intervention on global IBS symptoms. Meta-analysis
of these two studies found no conclusive evidence of an effect of yoga compared with walking on IBS symptoms (SMD -1.16, 95% CI -3.93
to 1.62; 124 participants). We rated the certainty of evidence as very low, meaning the evidence is very uncertain about the effect of yoga
interventions compared with walking interventions on IBS symptoms.

Two studies assessed the effectiveness of a physical activity intervention (yoga) compared with medication. One reported no observed
difference in global IBS symptoms, though Cls were wide, suggesting uncertainty in the observed estimates and risk of bias was high (MD
-1.20, 95% Cl -2.65 to 0.25; 21 participants). We excluded IBS symptom data for the remaining study as it used a non-validated method.

One study compared a yoga intervention with a dietary intervention and reported an observed improvement in symptoms with both
interventions but neither intervention was superior to the other.

Quality of life

Five RCTs assessed the impact of physical activity on self-reported quality of life compared with usual care. Meta-analysis of data from four
studies found no improvement in quality of life following a physical activity intervention (SMD 1.17,95% CI -0.30 to 2.64; 134 participants;
very low certainty due to risk of bias, inconsistency and imprecision). We rated the certainty of evidence as very low, meaning the evidence
is very uncertain about the effect of physical activity interventions on quality-of-life outcomes in people with IBS.

One study assessed the impact on quality of life of a yoga intervention compared with walking and observed an improvement in the yoga
group (MD 53.45, 95% Cl 38.85 to 68.05; 97 participants ).

One study reported no observed difference in quality of life between a yoga and a dietary intervention.
Abdominal pain

Two trials assessed the impact of physical activity compared with usual care on reported abdominal pain. Meta-analysis found no
improvement in abdominal pain with physical activity compared with usual care (SMD 0.01, 95% CI -0.48 to 0.50; 64 participants). We rated
the certainty of the evidence as very low due to risk of bias and imprecision, meaning the evidence is very uncertain about the effect of
physical activity interventions on abdominal pain in people with IBS.

One study assessing the impact of a yoga intervention compared with walking advice reported no observed differences between groups
on abdominal pain.

One study comparing a yoga intervention with a dietary intervention found neither intervention had a more beneficial impact than the
other and both interventions did not conclusively reduce abdominal pain.

There was insufficient evidence to adequately assess adverse effects associated with physical activity due to a lack of reporting in trials.
One study reported a musculoskeletal injury in a yoga intervention group but this did not result in withdrawal from the study.

Authors' conclusions

Findings from a small body of evidence suggest that physical activity comprising of yoga, treadmill exercise or support to increase physical
activity may improve symptoms but not quality of life or abdominal pain in people diagnosed with IBS but we have little confidence in
these conclusions due to the very low certainty of evidence.

The numbers of reported adverse events were low and the certainty of these findings was very low for all comparisons, so no conclusions
can be drawn.

Discussions with patients considering physical activity as part of symptom management should address the uncertainty in the evidence to
ensure fully informed decisions. If deemed sufficiently important to patients and healthcare providers, higher quality research is needed
to enable more certain conclusions.

PLAIN LANGUAGE SUMMARY

What are the benefits and harms of physical activity for people with irritable bowel syndrome
Key messages

- Physical activity interventions of between six and 24 weeks may improve symptoms in people with irritable bowel syndrome but the
evidence is very uncertain.

Physical activity for treatment of irritable bowel syndrome (Review) 2
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- There is probably little or no difference between physical activity interventions and usual care for quality of life and abdominal pain.

- There was not enough evidence to assess adverse effects associated with physical activity interventions due to a lack of reporting in trials.
What are physical activity interventions?

Physical activity is defined as any bodily movement produced by your muscles that results in energy expenditure. Examples of physical
activity include activity performed as part of daily life (housework, shopping), sport and recreational activity, and activity performed as
part of work (e.g. travelling to work, manual labour).

Exercise is a subset of physical activity that is planned, structured and repetitive, and has the aim of improving or maintaining overall
fitness. Stretching and activities to improve balance are also considered forms of physical activity and exercise.

The UK Department of Health and Social Care currently recommends that adults participate in a minimum of 30 minutes of daily physical
activity at least five days a week.

There is strong evidence that physical activity and exercise interventions are effective in helping people prevent and manage long-term
health conditionsincluding coronary heart disease (narrowing of the blood vessels supplying the heart), diabetes and depression. Whether
physical activity helps people diagnosed with irritable bowel syndrome manage their symptoms is not clear.

What is irritable bowel syndrome

Irritable bowel syndrome is a common bowel disorder characterised by symptoms that include episodes of abdominal pain, bloating and
changes in bowel habit. About 10% to 20% of adults in Western countries are diagnosed with irritable bowel syndrome. The management
of irritable bowel syndrome follows no clear pathway and involves managing individual symptoms including laxatives for constipation,
medicines to prevent gut spasms for pain, medicines to slow gut activity for diarrhoea, dietary changes, fluid intake, psychological
management, antidepressants for low mood and physical activity.

What did we want to find out?

We wanted to find out whether physical activity intervention improves symptoms, quality of life and abdominal pain in adults diagnosed
with irritable bowel syndrome. We searched for all available randomised controlled trials to help answer this question. A randomised
controlled trialis a type of study in which participants are assigned randomly to one of two or more treatment groups. This is the best way
to ensure that a fair comparison is made between new and existing treatments.

What did we do?

We searched nine electronic databases and trial registries for all randomised controlled trials involving adults (18 years or older) diagnosed
with irritable bowel syndrome that compared a physical activity intervention with no physical activity intervention in adults diagnosed
with irritable bowel syndrome. We compared and summarised the results of these trials and rated our confidence in the overall evidence,
based on factors such as study methods and the amount of information they provided.

What did we find?

We found 11 randomised controlled trials involving 622 people with irritable bowel syndrome. The biggest trial was in 102 people and the
smallest was in 20 people. Six trials were conducted in high-income countries worldwide and two were conducted in a low- to middle-
income country. One study included people with irritable bowel syndrome where constipation was the main stool pattern, two included
people where diarrhoea was the main stool pattern and five included people with a mixed stool pattern.

Five trials assessed a yoga physical activity intervention, three assessed advice to increase physical activity levels, two assessed treadmill
exercise, and one assessed a Qigong (breathing and slow movements) intervention. Seven trials involved a 12-week intervention period,
two involved an eight-week period and one a six-week period. The longest trial lasted six months.

Main results

Physical activity interventions may improve IBS symptoms compared to usual care but the evidence is very uncertain. The average
improvement in symptom score was approximately 69 points but could be as high as 106 and as low as 31 points. A change in symptoms
score of 50 points would be considered meaningful for most people. Our findings suggest physical activity interventions may provide both
important and non-important improvements in IBS symptoms.

Physical activity interventions result in little or no difference in quality of life and abdominal pain.
We could not draw any conclusions about unwanted effects reported by participants because very few trials reported these.

What are the limitations of the evidence?

Physical activity for treatment of irritable bowel syndrome (Review) 3
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We have very little confidence in the evidence. Our confidence was lowered mainly because of concerns about how the trials were
conducted, which included that many trials did not report all their results or reported new ones.

Cochrane Database of Systematic Reviews

How up to date is this review?

The evidence is up-to-date to 5 November 2021.

Physical activity for treatment of irritable bowel syndrome (Review) 4
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SUMMARY OF FINDINGS

Summary of findings 1. Physical activity compared to usual care for treatment of irritable bowel syndrome

Physical activity compared to usual care for treatment of irritable bowel syndrome

Patient or population: people with IBS
Setting: outpatient

Intervention: physical activity
Comparison: usual care

Outcomes Ne of participants Certainty of the Relative effect Anticipated absolute effects* (95% Cl)
(studies) evidence (95% ClI)
(GRADE) Risk with usual care Risk difference with physi-
cal activity
IBS symptoms 185 OO - The mean IBS symp- SMD 0.93 SD lower
assessed with: self-report questionnaire (5 RCTs) Very lowa,b,c toms was 0 SD (1.44 lower to 0.42 lower)
(various)
Follow-up: 6-24 weeks
Quality of life 134 B0 — The mean quality of SMD 1.17 SD higher
assessed with: self-report questionnaire (4 RCTs) Very lowd.ef life was 0 SD (0.30 lower to 2.64 higher)
(various)
Follow-up: 6-12 weeks
Abdominal pain 64 @000 — The mean abdominal SMD 0.01 SD higher
assessed with: self-report questionnaire (2 RCTs) Very lowf:g pain was 0 SD (0.48 lower to 0.5 higher)

(various)

Follow-up: median 9 weeks

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; IBS: irritable bowel syndrome; RCT: randomised controlled trial; SD: standard deviation; SMD: standardised mean difference.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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adDowngraded one level due to high risk of bias for blinding of assessors in two studies, incomplete outcome data in three studies and selective outcome reporting in two studies.
bDowngraded one level due to evidence of inconsistency supported by the presence of substantial heterogeneity (I = 50% to 90%) and point estimates that differed widely (Chi?
P=0.04).

¢Downgraded one level due to evidence of imprecision supported by presence of small sample size (fewer than 400, optimal information size not met) and wide 95% confidence
interval that included clinically important and non-important effects.

dDowngraded one level due to high risk of bias for allocation concealment in one study, blinding of assessors in two studies, incomplete outcome data in two studies and selective
outcome reporting in one study.

eDowngraded one level due to evidence of inconsistency supported by the presence of considerable heterogeneity (1> = 75% to 100%) and point estimates that differed widely
(Chi2 P <0.00001).

fDowngraded two levels due to evidence of imprecision supported by presence of small sample size (fewer than 400, optimal information size not met) and wide 95% confidence
interval that included clinical improvement and worsening of quality of life.

g8Downgraded one level due to high risk of bias for blinding of assessors in one study, incomplete outcome data in two studies and selective outcome reporting in one study.

Summary of findings 2. Yoga compared to walking for treatment of irritable bowel syndrome

Yoga compared to walking for treatment of irritable bowel syndrome

Patient or population: people with IBS
Setting: outpatient

Intervention: yoga

Comparison: walking

Outcomes Ne of participants Certainty of the Relative effect Anticipated absolute effects* (95% CI)
(studies) evidence (95% ClI)
(GRADE) Risk with walking Risk difference with yoga
IBS symptoms 124 000 - The mean IBS symp- SMD 1.16 SD lower
assessed with: self-report questionnaire (2 RCTs) Very lowa,b toms was 0 SD (3.93 lower to 1.62 higher)
(various)

Follow-up: 8-12 weeks

Quality of life 97 @000 — The mean quality of MD 53.45 SD higher
assessed with: self-report questionnaire (1 RCT) Very lowc.d life was 0 SD (38.85 higher to 68.05 higher)
(IBS-QOL)

Follow-up: median 12 weeks

Abdominal pain 27 [2lolCIC) — The mean abdominal MD 2.3 SD higher
assessed with: self-report questionnaire (1RCT) Very lowef pain was 0 SD (0.79 lower to 5.39 higher)
(NRS)

Follow-up: median 8 weeks
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; IBS: irritable bowel syndrome; IBS-QOL: Irritable Bowel Syndrome Quality Of Life; MD: mean difference; NRS: Numeric Rating Scale; RCT: ran-
domised controlled trial; SD: standard deviation; SMD: standardised mean difference.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to evidence of inconsistency supported by the presence of substantial heterogeneity (1> = 75% to 100%) and point estimates and 95% confidence
intervals that widely differed (Chi? P <0.00001).

bDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included clinically important improvement and worsening of symptoms.

cDowngraded one level due to high risk of bias from a lack of blinding of participants/personnel and unclear risk of bias for insufficient outcome data and selective outcome
reporting.

dDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met).

eDowngraded one level due to high risk of bias from a lack of blinding of participants/personnel and insufficient outcome data and unclear risk of bias for random sequence
generation, allocation concealment and selective outcome reporting.

fDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included important improvement and worsening of abdominal pain.

Summary of findings 3. Similar physical activity interventions compared to any control for treatment of irritable bowel syndrome

Similar physical activity interventions compared to any control for treatment of irritable bowel syndrome

Patient or population: people with IBS

Setting: outpatient

Intervention: similar physical activity interventions
Comparison: any control

Outcomes Ne of participants Certainty of the Relative effect Anticipated absolute effects* (95% Cl)
(studies) evidence (95% ClI)
(GRADE) Risk with any control Risk difference with

similar physical activi-
ty interventions

IBS symptoms - yoga interventions 218 ICIolC) - The mean IBS symptoms SMD 0.75 SD lower
assessed with: self-report questionnaire (var- (5 RCTs) Very lowa,b,c - yoga interventions was (2.01 lower to 0.51 high-
jous) 0SD er)
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Follow-up: 6-12 weeks

IBS symptoms - supervised treadmill exer- 71 ICIcle) The mean IBS symptoms -  SMD 1.24 SD lower
cise (2 RCTs) Very lowc.d supervised treadmill exer-  (2.64 lower to 0.15 high-
assessed with: self-report questionnaire (IBS- cisewas 0 SD er)

SSS)

Follow-up: 6-24 weeks

IBS symptoms - advice to increase physical 93 BOOO The mean IBS symptoms-  SMD 0.72 SD lower
activity (2 RCTs) Very low¢c.e advice to increase activity ~ (1.61 lower to 0.17 high-
assessed with: self-report questionnaire (var- was 0 SD er)

ious)

Follow-up: median 12 weeks

Quality of life - yoga interventions 177 GIoloC] The mean quality of life - SMD 0.60 SD higher
assessed with: self-report questionnaire (var- (3 RCTs) Very lowf:gh yoga interventions was 0 (0.59 lower to 1.79 high-
ious) SD er)

Follow-up: 6-12 weeks

Quality of life - supervised treadmill exer- 20 DO The mean quality of life - SMD 2.39 SD higher
cise (LRCT) Very lowi,j supervised treadmill exer-  (1.18 higher to 3.59 high-
assessed with: self-report questionnaire (IBS- cise was 0 SD er)

QOL)

Follow-up: median 6 weeks

Quality of life - advice to increase physical 93 ICIole) The mean quality of life - SMD 1.04 SD higher
activity (2 RCTs) Very lowe;gh advice to increase physi- (1.65 lower to 3.74 high-
assessed with: self-report questionnaire (IBS- cal activity was 0 SD er)

QoL)

Follow-up: median 12 weeks

Abdominal pain 48 Telelo) The mean abdominal pain ~ SMD 0.13 SD higher
assessed with: self-report questionnaire (2 RCTs) Very lowk,L,m was 0 SD (0.45 lower to 0.72 high-

(NRS)

Follow-up: median 7 weeks

er)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; IBS: irritable bowel syndrome; IBS-SSS: Irritable Bowel Syndrome Severity Scoring System; IBS-QOL: Irritable Bowel Syndrome Quality Of Life;
NRS: numerical rating scale; RCT: randomised controlled trial; SD: standard deviation; SMD: standardised mean difference.
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GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level due to high risk of bias of blinding for participants/personnel in all five studies and low risk of bias for incomplete outcome data and selective outcome
reporting in no more than two studies.

bDowngraded two levels due to evidence of inconsistency supported by the presence of considerable heterogeneity (1> = 75% to 100%) and point estimates and 95% confidence
intervals that widely differed (Chi? P <0.00001).

cDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included clinically important improvement and worsening of symptoms.

dDowngraded one level due to high risk of bias for blinding of participants/personnel in both studies, blinding of assessors in one study, and incomplete outcome data and
selective reporting in the other study.

eDowngraded one level due to high risk of bias for allocation concealment in one study, blinding of participants/personnel in both studies, and unclear or high risk of bias for
blinding of assessors, incomplete outcome data and selective reporting in both studies.

fDowngraded one level due to high risk of bias of blinding for participants/personnel in all three studies and unclear or high risk of bias forincomplete outcome data and selective
outcome reporting in at least two studies.

gDowngraded two levels due to evidence of inconsistency supported by the presence of considerable heterogeneity (1> = 75% to 100%) and point estimates and 95% confidence
intervals that widely differed (Chi*> P <0.0001).

hDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included clinically important improvement and worsening of quality of life.

iDowngraded one level due to high risk of bias for blinding of participants/personnel and blinding of assessors, and for unclear risk of bias for random sequence generation,
allocation concealment and selective outcome reporting.

iDowngraded two levels due to evidence of imprecision due to small sample size (fewer than 400, optimal information size not met) and wide confidence intervals.
kDowngraded one level due to high risk of bias for blinding of participants/personnel and incomplete outcome data in both studies and selective outcome reporting in one study.
IDowngraded one level due to evidence of inconsistency supported by the presence of substantial heterogeneity (12 = 50% to 90%) and point estimates and 95% confidence
intervals that favoured both intervention and control.

mMDowngraded one level due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included improvement and worsening of abdominal pain.

Summary of findings 4. Physical activity compared to pharmacological therapy for treatment of irritable bowel syndrome

Physical activity compared to pharmacological therapy for treatment of irritable bowel syndrome

Patient or population: people with IBS
Setting: outpatient

Intervention: physical activity
Comparison: pharmacological therapy

Outcomes Ne of participants  Certainty of the Relative effect Anticipated absolute effects* (95% Cl)
(studies) evidence (95% Cl)
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0T

(ERERE] Risk with pharmacological Risk difference with physical
therapy activity
IBS symptoms 21 OO — The mean IBS symptoms SMD 1.2 SD lower
assessed with: self-report question- (LRCT) Very lowa,b was 0 SD (2.65 lower to 0.25 higher)

naire (autonomic score)

Follow-up: median 8 weeks

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; IBS: irritable bowel syndrome; RCT: randomised controlled trial; SD: standard deviation; SMD: standardised mean difference.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level due to high risk of bias for blinding of participants/personnel and unclear risk of bias for random sequence generation, allocation concealment, blinding

of assessors and selective outcome reporting.

bDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%

confidence intervals that included clinically important improvement and worsening of symptoms.

Summary of findings 5. Physical activity compared to dietary interventions for treatment of irritable bowel syndrome

Physical activity compared to dietary interventions for treatment of irritable bowel syndrome

Patient or population: people with IBS
Setting: outpatient

Intervention: physical activity
Comparison: dietary interventions

Outcomes Ne of participants  Certainty of the Relative effect Anticipated absolute effects* (95% Cl)
(studies) evidence (95% ClI)
(GRADE) Risk with dietary inter- Risk difference with physi-
ventions cal activity
IBS symptoms - 12 weeks 59 SDOO — The mean IBS symptoms -  MD 33.31 higher
assessed with: self-report questionnaire (LRCT) Lowd 12 weeks was 0 (12.86 lower to 79.48 higher)
(IBS-SSS)
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Quality of life - 12 weeks 59 PO — The mean quality of life - MD 1.67 lower

assessed with: self-report questionnaire (L RCT) Lowb 12 weeks was 0 (7.62 lower to 4.28 higher)
(IBS-QOL)

Quality of life - 24 weeks 59 PO — The mean quality of life - MD 0.2 higher

assessed with: self-report questionnaire (LRCT) Lowb 24 weeks was 0 (4.9 lower to 5.3 higher)
(IBS-QOL)

Abdominal pain - 12 weeks 59 &P — The mean abdominal pain ~ MD 12 higher

assessed with: self-report questionnaire (1RCT) Low¢ - 12 weeks was 0 (4.96 lower to 28.29 higher)

(IBS-SSS pain subscale)

Abdominal pain - 24 weeks 59 B0 — The mean abdominal pain ~ MD 7.89 higher
assessed with: self-report questionnaire (1 RCT) Low¢ - 24 weeks was 0 (8.19 lower to 23.97 higher)
(IBS-SSS pain subscale)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; IBS: irritable bowel syndrome; IBS-QOL: Irritable Bowel Syndrome Quality Of Life; IBS-SSS: Irritable Bowel Syndrome Severity Scoring System; MD:
mean difference; RCT: randomised controlled trial; SD: standard deviation.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included clinically important improvement and worsening of symptoms.

bDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included improvement and worsening of quality of life.

cDowngraded two levels due to evidence of imprecision supported by the presence of small sample size (fewer than 400, optimal information size not met) and wide 95%
confidence intervals that included improvement and worsening of abdominal pain.
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BACKGROUND

Description of the condition

Irritable bowel syndrome (IBS) is a common chronic functional
bowel disorder characterised by symptoms that include episodes
of abdominal pain, bloating and changes in bowel habit. Estimates
in the general population suggest that IBS has a prevalence of
approximately 10% to 20% in Western countries with increasing
prevalence in the low-income countries (Ford 2012; NICE 2008;
Spiller2007a). Women are twice as likely to have IBS as men and this
disorder most commonly affects people under the age of 35 years,
although older people can also experience IBS.

The diagnosis of IBS is largely one of exclusion and is suspected
in the presence of specific symptoms. These symptoms include
the presence of any one, or combination of symptoms including
abdominal pain or discomfort, bloating, or a change in bowel
habit lasting for a period of six months or more in the absence of
any suggestion of serious underlying pathology. More formalised
diagnostic criteria are used for clinical trials and include the Rome
IV and Manning criteria (Drossman 2016; Longstreth 2006; Talley
1990). Currently there is no known diagnostic test to confirm the
presence of IBS.

IBS can be categorised as either constipation-predominant IBS
(IBS-C) or diarrhoea-predominant IBS (IBS-D). However patients
often describe mixed episodes of diarrhoea or constipation (IBS-
M). In addition to pain, altered bowel habit and bloating, IBS
is often associated with systemic symptoms such as lethargy
and tiredness, muscle aches, headaches, anxiety or low mood
(Spiller 2007a). However, the presence of these symptoms often
vary across patients. The management of IBS follows no clear
pathway for each patient and involves managing individual
symptoms including laxatives for constipation, antispasmodics
for pain, antimotility drugs for diarrhoea, dietary changes, fluid
intake, psychological management, antidepressants for mood and
physical activity (NICE 2008). A growing evidence base of the
possible role of the gut microbiome in some people with IBS.
Of the specific interventions targeting a potential microbiome-
based mechanism (e.g. probiotics, fecal transplants), the American
College of Gastroenterology (ACG) recommends against them due
to lack of supportive evidence (ACG 2021). The ACG also state
"Future research is needed to better understand the role of the gut
microbiome in patients with IBS and to understand the genesis of
visceral pain."

The high prevalence and morbidity associated with IBS has a
significant impact on healthcare costs (Canavan 2014; Leong 2003).
In addition, IBS is estimated to result in between 8.5 and 21.6 days
off work per year (Maxion-Bergemann 2006), and has a significant
impact on quality of life with patients, on average, willing to
sacrifice between 10 and 15 years of their remaining life expectancy
for a permanent and immediate cure (Canavan 2014). Therefore,
management options that show a clear benefit can be of great use
to people with IBS as well as clinicians and policy makers. Likewise,
where good evidence points to no overall benefit, the use of that
management option can be limited to reduce patient expectations
as well as overall healthcare costs. To that end, despite physical
activity being advocated for people with IBS in several guidelines
worldwide, the evidence underpinning its potential benefit is
based on non-systematic assessments of low-level primary studies
(Moayyedi2017; NICE 2008; Quigley 2015; Song 2018; Spiller 2007b).

Description of the intervention

Physical activity is defined as any bodily movement produced
by skeletal muscles that results in energy expenditure. Examples
include sports, housework or occupational activity. Exercise is
a subset of physical activity that is planned, structured and
repetitive, and has the objective of improving or maintaining
physical fitness (Caspersen 1985). There is strong evidence that
physical activity interventions are effective in the prevention and
management major conditions (Nunan 2013), including coronary
heart disease (Murphy 2003), diabetes (Thomas 2006), and
depression (Cooney 2013). The UK Department of Health currently
recommends that adults partake a minimum of 30 minutes of
moderate intensity physical activity at least five days a week (CMO
2019).

People with IBS appear to have a greater tendency to use
alternative medicines and therapies compared to people with
organic gastrointestinal (GI) diseases (Camilleri 2001). This may
be due to disenchantment with current treatments (Wilson 2004).
Therefore, physical activity may be a valuable alternative or adjunct
to current treatments.

How the intervention might work

In healthy people, moderate physical activity reduces intestinal
gas retention, improves gas transit time and reduces abdominal
distension (Dainese 2004). Furthermore, physical activity may
improve symptoms in people with other GI conditions such as
peptic ulcers, cholelithiasis, and diverticular disease (Peters 2001),
and is associated with reduced incidence of inflammatory bowel
disease (Chan 2014; Wang 2016). Physical activity reduces colonic
transit times, incomplete defecations and hard stools in people
with constipation (De Schryver 2005), a common symptom in
people with IBS.

However, high performance athletes often complain of adverse
Gl symptoms such as bloating, belching, abdominal cramps and
diarrhoea after strenuous exercise (de Oliveira 2009). Therefore,
people with IBS who exercise may develop adverse effects or find
their symptoms are exacerbated.

Physical activity may alter GI function through decreased
splanchnic blood flow, increased GI motility, enhanced immune
function, or mechanical movement and compression of the gut
(Peters 2001). As many of these mechanisms alter physiological
systems that are thought to be dysfunctional in IBS, physical
activity may have a significant effect.

Why it is important to do this review

Several international guidelines advise people with IBS to partake
in physical activity (Moayyedi 2017; NICE 2008; Quigley 2015; Song
2018). UK guidelines (NICE 2008) defer to the UK Department
of Health recommendations for physical activity (CMO 2019).
However, they also state that there is low-level evidence to
support this recommendation, and since publication of these
guidelines, new randomised controlled trials (RCTs) have been
performed (Daley 2008; Evans 2014; Johannesson 2011). Therefore
the objective of this review is to assess the efficacy and safety of
physical activity for IBS patients based on data from RCTs, thus
providing a potentially higher level of evidence to support future
recommendations.
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OBJECTIVES

To assess the benefits and harms of physical activity interventions
in adults diagnosed with irritable bowel syndrome and to explore
possible effect moderators including type, setting and nature of
physical activity interventions.

METHODS

Criteria for considering studies for this review
Types of studies

We included RCTs that compared a physical activity intervention
with a control group. We excluded studies employing quasi- or non-
randomised designs.

Types of participants

Adults (aged 18 years or over) with a diagnosis of IBS based on
diagnostic criteria such as Manning, Rome I, Rome Il, Rome llI,
Rome IV or clinical symptoms consistent with IBS were eligible for
inclusion, with no restrictions based on gender, race, educational
status or duration of IBS. Participants needed to be able to
participate in physical activity to be eligible for inclusion.

Types of interventions

We considered studies including the following comparisons:

« any type of physical activity, exercise or advice to increase
physical activity or exercise plus standard medical care (usual
care) versus usual care alone;

« any type of physical activity, exercise or advice to increase
physical activity or exercise versus normal physical activity or no
exercise;

« one type of physical activity, exercise or advice to increase
physical activity or exercise versus another type of physical
activity or exercise.

All forms of physical activity were included, regardless of whether
these activities were structured or unstructured and whether
occupational or recreational.

Types of outcome measures

We planned to collect data on the following outcomes.

Primary outcomes

« Global improvement of symptoms (participant-reported or
clinician-evaluated or both) as measured by a global IBS
symptoms score (e.g. Irritable Bowel Syndrome Severity Scoring
System (IBS-SSS), Adequate Relief Measure, Gl Symptom Rating
Scale, Functional Bowel Disorder Severity Index or IBS Symptom
Questionnaire) or as defined by the included studies.

Although a wide range of instruments are available to measure
health-related outcomes in IBS many of these scales vary in quality
and some have not been validated. It has been shown that the use
of rating scales that have not been published in a peer-reviewed
journal may be associated with bias (Marshall 2000). Therefore, we
excluded studies that reported IBS symptoms using non-validated
scales. Where a study reported IBS symptoms using a non-validated
scale but also reported other outcomes of interest, we did not
report on the IBS symptom outcomes.

Secondary outcomes

+ Quality of life as measured by a validated quality-of-life measure
e.g. EuroQol 5D (EQ-5D), 36-item Short Form (SF-36).

+ Improvement in abdominal pain, discomfort or distention.
« Stool consistency and frequency.

« Bowel transit time.

» Adverse events.

« Withdrawal due to adverse events related to physical activity
such as injury or fatigue, or withdrawal due to other adverse
effects.

We also assessed possible moderating effects on the primary and
secondary outcomes above, presented in the Subgroup analysis
and investigation of heterogeneity section.

Search methods for identification of studies
Electronic searches

We conducted electronic searches of the following databases.

« Cochrane Central Register of Controlled Trials (CENTRAL) in the
Cochrane Library, Wiley (Issue 11,2021).

« Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and
Ovid MEDLINE(R) (OvidSP) (1946 to 5 November 2021).

« Embase (OvidSP) (1974 to 17 November 2021).

« Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCOhost) (1982 to 5 November 2021).

« Physiotherapy Evidence Database (PEDro) database
(Physiotherapy Evidence Database via www.pedro.org.au/).

« Science Citation Index Expanded (SCI-EXPANDED) & Conference
Proceedings Citation Index-Science (CPCI-S) on Thomson
Reuters Web of Science (1945 to 5 November 2021).

+ SPORTDiscus database (EBSCOhost) (inception to 5 November
2021).

We applied the Cochrane highly sensitive search strategy for
identifying RCTs in MEDLINE: sensitivity-maximising version (2008
revision); Ovid format and adaptations of it to the other databases
(e.g. Embase (2018 revision; Ovid format)) with the exception of
CENTRAL (Lefebvre 2021).

We also searched trial registries for potentially relevant studies
that were completed or in progress (November 2021), using
ClinicalTrials.gov and the World Health Organization International
Clinical Trials Registry Platform (ICTRP) (www.who.int/ictrp/en/).

We applied no language or publication date restrictions to the
searches.

We screened the reference lists of included studies to identify
potential studies. We also conducted forward citation searches
on the Web of Science for papers that cited included studies.
Furthermore, we screened the reference lists of the systematic
reviews found through a search of the Cochrane Database of
Systematic Reviews to identify further potentially relevant studies.

Adetailed description of our search strategy is provided in Appendix
1.
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Searching other resources

We contacted authors of included studies for missing data and
otherunpublished or ongoing studies. We contacted the first author
of any abstracts or conference proceedings for missing data and
information regarding full publication. A related articles search for
included studies was also conducted in PubMed.

We used Endnote (X9) bibliographic software and the Covidence
online tool to manage the results generated from the above
searches including deduplication.

Data collection and analysis
Selection of studies

At least two review authors (DN, JMOM, ETT, AG) independently
assessed titles and abstracts for inclusion, resolving any
disagreements through discussion and arbitration by a third review
author (DN or KM) where necessary. We obtained full-text articles of
potentially eligible trials identified in the first screening phase, and
assessed them for inclusion against our predefined criteria using
the same procedures as for titles and abstracts.

Data extraction and management

We developed and piloted a data extraction sheet to ensure
it enabled reliable and accurate extraction of appropriate
data and then at least two review authors (DN, JMOM, ETT,
AG) independently extracted data on study and participant
characteristics along with outcome data. For two articles written in
Chinese language, one author proficient in Chinese (TC) translated
and extracted data, which was then verified by a second review
author (DN). Any inconsistencies in data extraction were resolved
via consensus. When a study reported relevant data from more than
one intervention arm, we extracted data separately for each arm of
the study. Where data were missing or unclear, we contacted study
authors. Two review authors (DN, ETT) entered the data into Review
Manager Web (Review Manager Web 2021).

Assessment of risk of bias in included studies

At least two review authors independently assessed the risk of bias
for each study using the original Cochrane RoB assessment tool
(RoB 1) (Higgins 2021a).

« Was allocation sequence randomly generated using an
appropriate method (selection bias)?

« Was allocation adequately concealed (selection bias)?

« Were participants and personnel blinded to knowledge of
allocated interventions adequately (performance bias)?

« Were outcome assessors blinded to allocated intervention
(detection bias)?

« Were incomplete outcome data adequately addressed (attrition
bias)?

« Werereports of the study free of suggestion of selective outcome
reporting (reporting bias)?

« Was the study apparently free of other problems that could put
it at risk of bias?

We considered trials to be at an overall low risk of bias when they
met all of the above criteria or when there was no more than one
unclear criterion (with no criterion assessed as high risk). We judged
studies to be at unclear risk of bias if more than one criterion was

assessed as unclear risk of bias (with no more than one criterion
assessed as high risk) and at high risk of bias if two or more criteria
were assessed as high risk.

Measures of treatment effect

We used Review Manager Web to analyse the data (Review
Manager Web 2021). Analyses were performed using the intention-
to-treat (ITT) principle where possible. For continuous outcomes,
we calculate the mean difference (MD) and corresponding
95% confidence interval (Cl) when studies used the same
measurement scale. If studies used different scales, we calculated
the standardised mean difference (SMD) with 95% Cls. For
dichotomous outcomes, we calculated risk ratios (RR) with 95% Cls.

Unit of analysis issues

Where trials include a control arm, a physical activity or exercise
arm and a ‘established treatment’ arm (e.g. antispasmodic,
laxative), we extracted data on physical activity or exercise versus
established treatment and control. For three-arm trials (e.g.
established treatment compared with physical activity or exercise
and established treatments plus physical activity or exercise), we
made two comparisons: 1. established treatment plus physical
activity or exercise versus established treatment alone, and include
this analysis in the meta-analysis of treatment versus control; and
2. physical activity or exercise versus established treatment. In
the case of multiple observations (e.g. multiple time points), each
observation was analysed separately against the control. The unit
of analysis was the person. For cross-over trials, we extracted and
analysed data for the first period only due to the potential 'carry-
over' effect of physical activity or exercise. For eligible cluster-
randomised trials, we adjusted the data to account for clustering if
the study authors had not already done so.

Dealing with missing data

Where possible we included all data in the review using an ITT
as well as available case (per-protocol) analysis for comparison.
We contacted corresponding authors where missing data were
present. Where studies reported dropouts or withdrawals, we
extracted data on the number and reasons for missing data. We
considered those who dropped out as treatment failures. When
we could not obtain information either from the publication or
from authors, we classified the trial as 'not ITT', and used the
data from the available cases in the meta-analysis. When studies
failed to report necessary information to calculate the MD or SMD
(e.g. standard deviations (SD)), we used the methods outlined in
the Cochrane Handbook for Systematic Reviews of Interventions
to derive the missing data (Higgins 2021b). We considered the
potential impact of missing data by performing sensitivity analyses
where possible.

Assessment of heterogeneity

We assessed statistical heterogeneity using the Chi? test and the |2
statistic. We considered significant heterogeneity when the P value
for Chi? was less than 0.010. The ranges for the I? statistic were:

« 0% to 40%: might not be important;

« 30% to 60%: may represent moderate heterogeneity;

« 50% to 90%: may represent substantial heterogeneity; and
«  75% to 100%: considerable heterogeneity.
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The importance of the observed value for the |2 statistic depends on
the magnitude of direction of effects and the strength of evidence
for heterogeneity (e.g. P value from the Chi? test). Where there was
significant heterogeneity for the primary outcome, we explored
clinical and methodological reasons for heterogeneity, and where
possible, we performed additional analyses as described in the
Sensitivity analysis section.

Assessment of reporting biases

We compared protocols and preregistrations, where available, to
included reports to assess potential reporting bias. Where protocols
were not available, we compared the outcomes listed in the
methods section to those reported in the results section. We
contacted authors for further information to clarify missing data.
We planned to use funnel plots to identify small-study effects,
which in turn, could indicate publication bias.

Data synthesis

We used a random-effects model for meta-analyses since we
anticipated heterogeneity between included studies due to
variations in the composition of physical activity interventions in
terms of mode, intensity and duration, and outcome assessment
methodology. We combined data from individual trials for
meta-analysis when the participant groups and outcomes were
sufficiently similar. We calculated the pooled RR and 95% CI for
dichotomous outcomes and the pooled MD and corresponding 95%
Cl for continuous outcomes. For pooled analyses of the MD, we
combined both endpoint data and change data in the analysis in
accordance with Deeks 2021. Where continuous outcomes were
deemed sufficiently similar but used different scales, we used the
SMD to combine data. When studies reported standard errors (SE)
instead of SD, we converted the former to SD. Where both SE and
SD were missing, we estimated SD from P values or use the mean of
the other studies (Furukawa 2006).

In our protocol, we planned not to pool data for if there was
a high degree of statistical heterogeneity (1> = 75% or greater)
(Nunan 2015). On review, we decided not to use this cut-off and
instead explored clinical and methodological reasons that may
have explained the high degree of heterogeneity and whether
these justified a decision to pool or not. Where relevant, we also
performed sensitivity analyses to identify the impact of clinical and
methodological heterogeneity on statistical heterogeneity and the
overall pooled estimates (see Differences between protocol and
review).

Subgroup analysis and investigation of heterogeneity

We planned subgroup analyses to assess the impact of different
types and severity of IBS (e.g. IBS-C or IBS-D; severity of symptoms
at baseline), different types of physical activity interventions (e.g.
aerobic or resistance and other types of exercise or advice to
exercise) and different comparators (e.g. no treatment, usual care,
placebo or other active treatment) if there were sufficient data.

Sensitivity analysis

We planned sensitivity analyses for studies that utilised a per-
protocol (available case) analysis and where possible to explore
how much variation between studies was explained by between-
study differences in:

« publication type (peer-reviewed journal, conference abstract or
proceedings, doctoral thesis);

« random sequence generation and allocation concealment
(selection bias);

« blinding of participants, researchers, outcome assessors or a
combination of these (performance bias); and

« inclusion of only trials at low risk of bias.

Summary of findings and assessment of the certainty of the
evidence

We used the GRADE approach to assess the certainty of evidence
for the primary outcome and selected secondary outcomes
(Schiinemann 2021), and reported these assessments in summary
of findings tables. Outcomes from RCTs started as higher
certainty evidence but were downgraded based on our judgements
regarding the five GRADE considerations (i.e. study limitation
(overall risk of bias), inconsistency of study effects, imprecision,
indirectness and publication bias) where necessary. We reported
the reasons for downgrading the certainty of the evidence in the
footnotes of the summary of findings tables. We interpreted and
described the overall certainty level for each outcome following the
definitions provided in the latest version of the Cochrane Handbook
for Systematic Reviews of Interventions (Schiinemann 2021).

Two review authors (DN, ETT) judged the certainty of the evidence,
with disagreements resolved by discussion, and involving a third
review author (KM) where needed.

We performed certainty of evidence assessments for the outcomes
of IBS symptoms, quality of life and abdominal pain across the
following five comparisons.

« Any physical activity intervention compared to usual care.

« Yoga intervention compared to walking intervention.

« Similar types of physical activity intervention (i.e. yoga,
treadmill exercise, advice to increase physical activity)
compared to any control.

« Any physical activity
pharmacological therapy.

« Any physical activity intervention compared with any dietary
intervention.

intervention  compared  with

RESULTS

Description of studies

See Characteristics of included studies; Characteristics
of excluded studies; Characteristics of studies awaiting
classification; Characteristics of ongoing studies tables.

Results of the search

The search identified 2663 records (Figure 1). After deduplication
and screening title and abstracts, we identified 30 eligible studies.
After applying the exclusion criteria to the full-text publications
of these 30 potentially eligible records, we excluded 18 studies
(see Characteristics of excluded studies). Therefore, we included
11 RCTs in this review. Ten trials provided data in published
journal articles, one of which was written in Chinese language
with an English abstract (Feng 2010). One trial provided data in an
unpublished Masters degree thesis also with an abstract in English
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Figure 1. Study flow diagram.
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Included studies

See Characteristics of included studies table for full details.

Study design

All studies were RCTs randomised by individual (Daley 2008; Evans
2014; Fani 2019; Feng 2010; Hajizadeh Maleki 2018; Jia 2016;
Johannesson 2011; Kavuri 2015a; Schumann 2018; Shahabi 2016;
Taneja 2004). There were no cluster RCTs. All RCTs compared an
intervention and control arm, except one study that included two
intervention arms (Kavuri2015a). Two studies were labelled as pilot
studies (Fani 2019; Shahabi 2016).

Five studies were in high-income countries (Germany, Schumann
2018; Sweden, Johannesson 2011; UK, Daley 2008; USA, Evans
2014; Shahabi 2016); four in middle- to high-income countries
(China, Feng 2010; Jia 2016; Iran, Fani 2019; Hajizadeh Maleki 2018);
one in a low- to middle-income country (India, Taneja 2004); and
onein both a high-income and low- to middle-income country (USA
and India, Kavuri 2015a).

Participants

The total number of randomised participants was 622. The
largest study randomised 102 participants (Johannesson 2011),
the smallest 20 participants (Fani 2019), with a median of 59
(interquartile range 46.5) across the 11 studies. Studies recruited
people with a diagnosis of IBS according to either Rome Il (Daley
2008; Feng 2010; Johannesson 2011; Taneja 2004) or Rome Il
(Evans 2014; Fani 2019; Hajizadeh Maleki 2018; Jia 2016; Kavuri
2015a; Schumann 2018; Shahabi 2016) criteria for adults. One study
recruited men only (Taneja 2004), and two studies recruited women
only (Fani 2019; Hajizadeh Maleki 2018), but included studies did
not consistently describe full details of study participants (including
mean age, sex and ethnicity). One study enrolled people aged
14 to 26 years but performed separate analyses in a group aged
14 to 17 years and a group aged 18 to 26 years (Evans 2014). We
included data from the group aged 18 to 26 years only. One study
stated that they only included people with IBS-C (Feng 2010), while
two included people with IBS-D only (Jia 2016; Taneja 2004). Five
included people with IBD-M (Daley 2008; Johannesson 2011; Kavuri
2015a; Schumann 2018; Shahabi 2016), and three studies did not
define this IBS characteristic (Evans 2014; Fani 2019; Hajizadeh
Maleki2018).

Interventions and comparisons

Five studies assessed a yoga intervention (Evans 2014; Kavuri
2015a; Schumann 2018; Shahabi 2016; Taneja 2004); one assessed
a Qigong intervention (breathing and slow, controlled movement)
with follow-up telephone support (Feng 2010); two a treadmill
exercise intervention (Fani 2019; Hajizadeh Maleki 2018). Three
studies involved exercise consultations and support to increase

physical activity levels, one of these also included the use of a
pedometer and mail prompts (Daley 2008), one included regular
telephone contactand a cycle test at six weeks (Johannesson 2011),
and one included monthly guidance by telephone, texts and emails
(Jia2016). One study evaluated an additional intervention arm that
combined a yoga intervention with the continuation of medication
as part of usual care (Kavuri 2015a). Data for this arm of the study
were combined with the yoga intervention arm as single pair-wise
comparison with usual care control as per recommendationsin the

Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2021c).

Six studies used a usual care comparison group (Daley 2008; Evans
2014; Fani 2019; Hajizadeh Maleki 2018; Jia 2016; Johannesson
2011), and, in two of these, the control group was wait-list control
(Daley 2008; Evans 2014). Two studies specifically described the
comparison group as a pharmacological intervention (Feng 2010;
Taneja 2004). Two studies used a walking group for comparison,
one of which also employed a wait-list protocol (Kavuri 2015a),
while the other did not (Shahabi 2016). One study used a dietary
intervention as the comparison group (Schumann 2018).

Settings

Four studies were set in university laboratory or campus settings
and involved supervised delivery of the intervention (Evans 2014;
Fani 2019; Hajizadeh Maleki 2018; Shahabi 2016). One study was
set in a medical centre with supervised intervention delivery
(Kavuri 2015a). Two studies were in unsupervised home settings
(Johannesson 2011; Taneja 2004). Three studies involved a hospital
or university baseline appointment or training session followed
by the intervention delivered in a home setting, with the home
setting being unsupervised (Daley 2008; Feng 2010; Jia 2016).
One study took place in a university department with supervised
intervention delivery and a home setting with printed and video
tuition (Schumann 2018).

Outcomes
Globalirritable bowel syndrome symptoms

Ten studies assessed the effect of physical activity on overall
symptoms of IBS using a validated measure. Four studies
reported difference in end of intervention mean score of the
IBS-SSS following a six-week (Fani 2019), 12-week (Jia 2016;
Kavuri 2015a), or 24-week intervention (and an eight-week
follow-up) (Hajizadeh Maleki 2018). One study reported the
difference in change in mean IBS-SSS score following a 12-
week intervention and at 24-week follow-up (Schumann 2018).
Another reported the change in median IBS-SSS score following
a 12-week intervention (Johannesson 2011). One study reported
difference in end of intervention mean score using the Birmingham
IBS questionnaire following a 12-week intervention (Daley 2008).
One study reported difference in change scores of the Child
Somatization Inventory (CSI-18) after a 12-week intervention (and
eight-week follow-up) (Evans 2014). One study reported an overall
Gl symptoms score (Numeric Rating Scale (NRS)) following an
eight-week intervention and six-month follow-up (Shahabi 2016).
The remaining study reported bowel symptoms using Talley's
bowel diseases questionnaire following an eight-week intervention
(Taneja 2004).

One study used a non-validated measure of IBS symptoms and we
excluded their data (Feng 2010).

Quality of life

Seven studies reported the effect of physical activity on quality
of life. Six studies used the IBS quality of life questionnaire, four
reporting difference in end of intervention score at six weeks
(Fani 2019) or 12 weeks (Daley 2008; Jia 2016; Kavuri 2015a),
one reporting median change from baseline for specific domain
scores at 12 weeks (Johannesson 2011), one reporting the same
domains but compared change in mean scores at 12 weeks end
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of intervention and 24-week follow-up (Schumann 2018). Three
studies measured quality of life using the 36-item Short-Form
health survey (SF-36), one reporting mean change from baseline at
12 weeks for the physical function domain only (Evans 2014), one
reporting difference in change scores for all domains at 12 weeks
end of intervention and 24-week follow-up (Schumann 2018), and
one reporting median change from baseline for all domains at 12
weeks (Johannesson 2011).

Abdominal pain

Four studies reported the effect of physical activity on abdominal
pain. Two used an abdominal pain severity NRS and reported mean
change from baseline at eight weeks (Shahabi 2016), or median
change from baseline at 12 weeks (Evans 2014). The remaining two
studies reported the pain subscale of the IBS-SSS questionnaire,
reporting the mean end of intervention score at 12 weeks (Daley
2008), and at 12 and 24 weeks (Schumann 2018).

Stool consistency and frequency

Two studies reported the effect of physical activity on stool
consistency separately. Both studies used the Bristol Stool Form
Chart, reporting median change from baseline at 12 weeks
(Johannesson 2011), or the proportion of participants in each
category before and after a six-week intervention (Feng 2010). One
study reported a measure of stool frequency, reporting median
change from baseline at 12 weeks (Johannesson 2011).

Bowel transit time

One study assessed a measure of bowel transit time as oranal
transit time, reporting median change from baseline at 12 weeks
(Johannesson 2011).

Adverse events

Three studies specifically reported adverse events as a separate
outcome (Evans 2014; Kavuri 2015a; Schumann 2018).

Excluded studies

We excluded 18 studies for not meeting one or more of our inclusion
criteria:

« 10studies had anillegible design (i.e. they were not RCTs);

« three studies specifically excluded participants with IBS;

« two studies used a non-validated outcome assessment scale;

» two studies did not assess a physical activity intervention;

« two studies had a co-intervention in the intervention arm only;

« one study used a control intervention that did not match the
review question.

The Characteristics of excluded studies table contains the key
studies excluded with reasons.

Studies awaiting classification
There are no studies awaiting classification.
Ongoing studies

We identified two ongoing studies, details of which are given in
the Characteristics of ongoing studies table.

Risk of bias in included studies

An overview of the risk of bias for each study and as a percentage of
overall studies is presented in Figure 2 and Figure 3.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

(@@~~~ 0PO Blinding of outcome assessment (detection bias): All outcomes

000000000 OO0 nlnding of participants and personnel (performance bias): All outcomes
0~ ~~0®®00 Incomplete outcome data (attrition bias): All outcomes

~ || DD @@ |~ |~ @ @ Random sequence generation (selection bias)

‘2

2 _

5 3

bt o

Z 3

'S =

O B

=

S o
E 8
S g 2
< S O
Daley 2008 + o+
Evans 2014 + @ 2
Fani 2019 ? 21?
Feng 2010 ? 2|?
Hajizadeh Maleki 2018 ? Q"
Jia 2016 - 2|2
Johannesson 2011 ? 2|2
Kavuri 2015a + 2|2
Schumann 2018 + Q"
Shahabi 2016 ? 2|2
Taneja 2004 ? 21?

Physical activity for treatment of irritable bowel syndrome (Review) 20

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Ofthe 11 RCTs, four reported an adequate method of both sequence
generation and allocation concealment (Daley 2008; Evans 2014;
Kavuri 2015a; Schumann 2018). One reported an adequate method
of sequence generation but provided no information on the method
of allocation concealment (Johannesson 2011). One reported
adequate sequence generation but had a risk of bias for their
allocation concealment methods (Jia 2016). The remaining five
RCTs provided insufficient information to judge the risk of bias
for either criterion (Fani 2019; Feng 2010; Hajizadeh Maleki 2018;
Shahabi 2016; Taneja 2004).

Blinding

None of the 11 RCTs blinded the study participants. However, in
trials of physical activity and exercise versus a non-exercise control,
it is often not possible to blind participants and personnel who
delivered the interventions to treatment allocation. Consequently,
we judged all studies a high risk of performance bias.

The level of reporting of whether outcome assessment was blinded
to group allocation was mixed. Among studies that provided
sufficient information, three studies were at low risk of detection
bias (Evans 2014; Kavuri 2015a; Schumann 2018), and two were at
high risk of bias (Daley 2008; Fani 2019). The remaining six studies
provided insufficient information to judge (Feng 2010; Hajizadeh
Maleki 2018; Jia 2016; Johannesson 2011; Shahabi 2016; Taneja
2004).

Incomplete outcome data

We judged four studies at low risk of attrition bias due to reporting
few dropouts that were similar between study arms (Fani 2019;
Feng 2010; Schumann 2018; Taneja 2004). Four were at high risk of
bias due to overall dropout rates of greater than 20%, often uneven
between intervention and control arms, and lack of ITT analysis
(Daley 2008; Evans 2014; Hajizadeh Maleki 2018; Shahabi 2016).
One study was at unclear risk of attrition bias due to high (27%)
overall but equal between-group dropouts and reporting both per-
protocol and ITT analyses, though ITT excluded 11 participants
(Johannesson 2011). Information was insufficient in two studies
judged at unclear risk (Jia 2016; Kavuri 2015a).

Selective reporting

The presence of reporting bias was based primarily on study
preregistration. We found trial registration entries for three studies
(Evans 2014; Kavuri 2015a; Schumann 2018), and used these to
determine a low risk of reporting bias for one (Evans 2014). We
judged the risk of selective reporting bias for Schumann 2018 to
be high due to a secondary outcome listed in the trial registry
being reported as the primary outcome and the introduction of
non-registered outcomes in the published study. We judged the
risk of selective reporting bias in Kavuri 2015a as unclear due to
registration being performed 15 months after the trial had started
and over two years after ethical approval.

Six of the remaining eight studies were at unclear risk of reporting
bias due to a lack of trial registration, although outcomes listed in
the methods section of all included studies were reported in the
results section. The final two studies were judged at high risk of
bias; Hajizadeh Maleki 2018 due to reporting data for new outcomes
in the results section and further additional outcomes mentioned
in the discussion but without any data presented or provided in
the results section; Daley 2008 due to reporting that focused on
secondary outcomes with statistically significant P values and little
mention of a null finding for the primary outcome.

Other potential sources of bias

One study was at low risk of bias for other potential sources of bias
(Daley 2008).

Feng 2010, which specifically looked at the efficacy of Qigong, was
funded by the Qigong Center Project of the State Sports General
Administration. The lead author of another study assessing the
efficacy of yoga was an employee of the funding organisation,
which was also a yoga research foundation (Kavuri 2015a). We
considered these as notable conflicts of interest and important
considerations when interpreting their findings, particularly given
the high risk of performance bias.

We judged Shahabi 2016 at unclear risk of bias due to uneven group
sizes and differences in baseline characteristics including bowel
habits and the proportion of participants already exercising.

All remaining studies were at unclear risk of bias, predominantly
foralack ofinformation around baseline characteristics ofincluded
participants.
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Effects of interventions

See: Summary of findings 1 Physical activity compared to
usual care for treatment of irritable bowel syndrome; Summary
of findings 2 Yoga compared to walking for treatment of
irritable bowel syndrome; Summary of findings 3 Similar physical
activity interventions compared to any control for treatment
of irritable bowel syndrome; Summary of findings 4 Physical
activity compared to pharmacological therapy for treatment of
irritable bowel syndrome; Summary of findings 5 Physical activity
compared to dietary interventions for treatment of irritable bowel
syndrome

Physical activity compared with usual care
Global irritable bowel syndrome symptoms

Six studies assessed the effect of physical activity on IBS symptoms
compared with usual care (Daley 2008; Evans 2014; Fani 2019;
Hajizadeh Maleki 2018; Jia 2016; Johannesson 2011). We were
able to pool data from five of these studies, which observed an
improvement in the group receiving a physical activity intervention
(SMD -0.93, 95% Cl -1.44 to -0.42; 185 participants; Analysis
1.1). This effect size would be considered large (Cohen 1988). Cls
were wide, suggesting uncertainty in the observed estimates, and
heterogeneity was moderately high (Chi?=10.01, P =0.04; 1>=60%).

Using GRADE criteria, we downgraded the certainty of evidence
one level due to risk of bias, one level for inconsistency due to
high heterogeneity and one level for imprecision (Summary of
findings 1). Thus, we considered the certainty of evidence to be very
low, meaning physical activity may improve IBS symptoms but the
evidence is very uncertain.

A sensitivity analysis of studies at low risk of selection bias slightly
reduced the proportion of total variability due to between-study
heterogeneity (Chi? = 2.28, P = 0.13; I*> = 56%), reducing the
observed effect size for physical activity compared with usual care
control to moderate, though Cls remained wide and now consistent
with both a beneficial and small harmful effect (SMD -0.62, 95% Cl
-1.44 to0 0.21; 64 participants; Analysis 1.2).

We were unable to pool data on IBS symptoms from Johannesson
2011 as values were presented as median and 10th and 90th
percentiles. The study reported improved symptoms in the
intervention (median change -51 points, 10th percentile -130 and
90th percentile 49) compared with the usual care group (median
change -5, 10th percentile -101 and 90th percentile 118) using a
per-protocol analysis (P =0.003). There was a smaller improvement
in the intervention arm (median change -37, 10th percentile -142
and 90th percentile 37) compared with usual care group (median
change 0, 10th percentile -97 and 90th percentile 109) using an ITT
analysis. The percentile ranges were wide, suggesting uncertainty
in the observed estimates. Johannesson 2011 also presented
results for IBS symptoms dichotomously according to a predefined
clinically significant change in reported symptom severity of
greater than 50 points. The proportion of participants reporting a
clinically significant decrease (improvement) in symptom severity
was greater in the physical activity (43%) compared with control
(26%) group, though the 95% Cl was compatible with both greater
and fewer participants in the physical activity group reporting
a decrease in symptom severity (P = 0.07). Compared with the
physical activity group (8%), the control group (23%) had a greater
proportion of participants reporting a clinically significant increase

in symptom severity (P < 0.01). We judged Johannesson 2011 at
unclear risk of bias due to poor reporting, meaning and findings
should be interpreted with this in mind.

Quality of life

Five RCTs assessed the effect of physical activity on self-reported
quality of life compared with usual care (Daley 2008; Evans 2014;
Fani2019; Jia 2016; Johannesson 2011). Meta-analysis of data from
four of these trials found no conclusive evidence of animprovement
in quality of life following a physical activity intervention (SMD 1.17,
95% CI -0.30 to 2.64; 134 participants; Analysis 1.3), and there was
large heterogeneity between studies (Chi* = 39.1, P = 0.0001; I =
92%).

We downgraded the certainty of evidence one level due to risk of
bias, two levels forinconsistency due to high heterogeneity and one
level for imprecision (Summary of findings 1). Thus we considered
the certainty of evidence for physical activity on quality of life to be
very low, meaning the evidence is very uncertain about the effect of
physical activity interventions on quality-of-life outcomes in people
with IBS.

A sensitivity analysis based on studies with low risk of selection
bias reduced the proportion of total variability due to between-
study heterogeneity (Chi? = 1.42, P = 0.23; I* = 30%) and decreased
the size and direction of the observed effect estimates, which were
compatible with both worsening and improvement in quality of life
(SMD -0.11, 95% CI -0.61 to 0.38; Analysis 1.4).

We were unable to pool data on quality of life from Johannesson
2011 as values were presented as median and 10th and 90th
percentiles. Reporting domains separately, the study observed
improvement (P = 0.015) in physical function outcome (median
post-treatment change 16, 10th percentile -2 and 90th percentile
35) and physical role outcome (median change 6, 10th percentile -
14 and 90th percentile 50) domains in the physical activity group
compared with the control group (physical function outcome:
median change 0, 10th percentile -27 and 90th percentile 30;
physical role outcome: median change 0, 10th percentile -39 and
90th percentile 31). The authors reported similar findings under
ITT analysis, although the reported data did not appear to support
this (physical activity versus control group for physical function
outcome: median change 0, 10th percentile -37 and 90th percentile
20 versus median change 8, 10th percentile -3 and 90th percentile
28; P = 0.01); and physical role outcome (median change 0, 10th
percentile -40 and 90th percentile 31 versus median change 0, 10th
percentile -14 and 90th percentile 50; P = 0.03). There were no
observed between-group differences reported for the remaining
seven domains. The percentile ranges were wide throughout,
suggesting uncertainty in the observed estimates.

Abdominal pain

Two trials assessed the impact of physical activity compared with
usual care on reported abdominal pain (Daley 2008; Evans 2014).
Meta-analysis of these two studies found no improvement in
abdominal pain with physical activity compared with usual care
(SMD 0.01, 95% CI -0.48 to 0.50; 64 participants; Analysis 1.5). Cls
were wide, suggesting uncertainty in the observed estimates but
there was little evidence of statistical heterogeneity (Chi? = 1.04, P
=0.31; 1> = 3%).
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We downgraded the certainty of evidence one level due to risk of
bias and two levels for imprecision (Summary of findings 1). Thus,
we considered the certainty of evidence to be very low, meaning
the evidence is very uncertain about the effect of physical activity
interventions on abdominal pain in people with IBS.

Stool consistency

Two trials provided data on the effect of physical activity on
stool consistency compared with a usual care control (Daley
2008; Johannesson 2011); however, we were unable to pool these
data due to differences in data analysis and reporting between
studies. In Daley 2008, MD in end of study scores demonstrated no
conclusive impact on diarrhoea symptoms in the physical activity
group compared with controls (MD 0.5, 95% ClI -7.3 to 8.4; 43
participants). Conversely, the physical activity group demonstrated
improvement compared with the control group for symptoms
of constipation, but Cls were wide, suggesting uncertainty in
the observed estimates (MD -10.9, 95% Cl -20.1 to -1.6; 43
participants).

Johannesson 2011 reported stool consistency using the Bristol
Stool Form Scale. There were no observed differences in stool
consistency in the physical activity group (median end of study
score 5, 10th percentile 2 and 90th percentile 6) compared with the
control group (median end of study score 5, 10th percentile 3 and
90th percentile 6).

Stool frequency

One trial provided data on the effect of physical activity on
stool frequency compared with a usual care control (Johannesson
2011). There was no observed difference in median number of
weekly bowel movements between the physical activity (median
12, 10th percentile 6 and 90th percentile 26) and control (median 9,
10th percentile 3 and 90th percentile 20) groups.

Bowel transit time

One trial provided data on the effect of physical activity on bowel
transit time compared with a usual care control (Johannesson
2011). There was no observed difference in oroanal transit time
between physical activity (median 1.2, 10th percentile 0.2 and 90th
percentile 2.8) and control groups (median 1.2, 10th percentile 0.3
and 90th percentile 3.3).

Adverse events

One trial reported adverse effects as a separate outcome,
noting one adverse event following a yoga intervention where a
participant slipped out of a rope while in a headstand position and
hit their knee (Evans 2014). The participant went on to complete
the yoga intervention. The study authors reported that the event
was self-limited and deemed by the investigators and data safety
monitoring board to not be serious.

Withdrawal due to adverse events related to physical activity

No studies assessed the effect of physical activity compared with
usual care on withdrawal due to adverse events related to physical
activity.

Yoga compared with walking
Global irritable bowel syndrome symptoms

Two trials assessed the effect of a yoga intervention compared with
a walking intervention on IBS symptoms (Kavuri 2015a; Shahabi
2016). One of these studies also assessed the effect of a yoga
intervention in combination with medication as per usual care
compared with walking (Kavuri 2015a). Meta-analysis of these two
studies found no conclusive evidence of an effect of yoga compared
with walking on IBS symptoms (SMD -1.16,95% Cl -3.93to0 1.62; 124
participants; Analysis 2.1), but heterogeneity was very high (Chi?
=33.08, P <0.00001; 2= 97%).

We downgraded the certainty of evidence two levels due to
imprecision and two levels due to inconsistency (Summary of
findings 2). Thus we considered the certainty of evidence to be
very low, meaning the evidence is very uncertain about the effect
of yoga interventions compared with walking interventions on IBS
symptoms.

Quality of life

One study assessed the effect of a yoga intervention and walking
on quality of life (Kavuri 2015a). The study reported an observed
improvement in the yoga compared to walking group (MD 53.45,
95% Cl 38.85 to 68.05, 97 participants; Analysis 2.2).

Abdominal pain

One trial reported no observed difference in change in reported
severity of abdominal pain between a yoga intervention (8.1, SD
4.2) and walking (5.8, SD 3.8) groups (MD 2.30, 95% CI -0.79 to 5.39;
27 participants; Analysis 2.3) (Shahabi 2016).

Stool consistency

No studies assessed the effect of a yoga intervention and walking
on stool consistency.

Stool frequency

No studies assessed the effect of a yoga intervention and walking
on stool frequency.

Bowel transit time

No studies assessed the effect of a yoga intervention and walking
on bowel transit time.

Adverse events

In Kavuri 2015a, four participants experienced adverse events that
resulted in withdrawal from the study for the following reasons:
influenza (group details not given), cataract surgery (group details
not given), breast cancer (yoga group), fractured foot (combination
group). One participant in the wait-list control group died following
a cardiac arrest. Three participants, two in the yoga group and one
in the combination group, experienced lower back pain, though
these were not recorded as adverse events and did not result in
discontinuation from the study.

Withdrawal due to adverse events related to physical activity

No studies assessed the effect of ayoga intervention compared with
walking on withdrawal due to adverse events related to physical
activity.
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Studies with similar physical activity interventions compared
with any control

Irritable bowel syndrome symptoms
Yoga intervention

Five trials assessed the impact of a yoga intervention on IBS
symptoms (Evans 2014; Kavuri 2015a; Schumann 2018; Shahabi
2016; Taneja 2004). Meta-analysis of these studies found no
conclusive evidence of an improvement following a yoga compared
with a control intervention (SMD -0.75, 95% Cl -2.01 to 0.51; 225
participants; Analysis 3.1). Cls were wide, suggesting uncertainty in
the observed estimates and heterogeneity was high (Chi?=62.64, P
<0.00001; I2 = 94%).

We downgraded the certainty of evidence one level due to risk of
bias, two levels forinconsistency due to high heterogeneity and two
levels forimprecision (Summary of findings 3). Thus, we considered
the certainty of evidence to be very low, meaning the evidence is
very uncertain for the effect of yoga interventions on IBS symptom:s.

Supervised treadmill exercise

Two trials assessed the impact of supervised treadmill exercise
on IBS symptoms (Fani 2019; Hajizadeh Maleki 2018). Meta-
analysis of these studies found no conclusive evidence of an
improvement following a supervised treadmill exercise compared
with a control intervention (SMD -1.24, 95% Cl| -2.64 to 0.15; 71
participants; Analysis 3.1). Cls were wide, suggesting uncertainty in
the observed estimates and heterogeneity was high (Chi*>=4.99, P
<0.03; 12 = 80%).

We downgraded the certainty of evidence one level due to risk of
bias and two levels for imprecision (Summary of findings 3). Thus,
we considered the certainty of evidence to be very low, meaning the
evidence is very uncertain about the effect of supervised treadmill
exercise interventions on IBS symptoms.

Advice to increase physical activity

Two trials assessed the impact of advice to increase physical
activity levels on IBS symptoms (Daley 2008; Jia 2016). Meta-
analysis of these studies found no conclusive evidence of
an improvement following advice to increase physical activity
compared with a control intervention (SMD -0.72, 95% CI -1.61 to
0.17; 93 participants; Analysis 3.1).

We downgraded the certainty of evidence one level due to risk of
bias and two levels for imprecision (Summary of findings 3). Thus,
we considered the certainty of evidence to be very low, meaning the
evidence is very uncertain about the effect of interventions giving
advice to increase physical activity on IBS symptoms.

Quality of life
Yoga intervention

Three trials assessed the impact of a yoga intervention on quality
of life (Evans 2014; Kavuri 2015a; Schumann 2018). Meta-analysis of
these studies found no conclusive evidence of an improvement in
quality of life following a yoga compared with a controlintervention
(SMD 0.60, 95% CI -0.59 to 1.79; 177 participants; Analysis 3.2).

We downgraded the certainty of evidence one level due to risk of
bias, two levels forinconsistency due to high heterogeneity and two
levels forimprecision (Summary of findings 3). Thus, we considered

the certainty of evidence to be very low, meaning the evidence is
very uncertain about the effect of yoga interventions on quality of
life.

Supervised treadmill exercise

One trial assessed the impact of supervised treadmill exercise on
quality of life (Fani 2019). It reported an observed improvement in
quality of life in the intervention group (SMD 2.39, 95% Cl 1.18 to
3.59; 20 participants). Cls were wide suggesting uncertainty in the
observed estimates and risk of bias was high (Analysis 3.2).

Advice to increase physical activity

Two trials assessed the impact of advice to increase physical
activity levels on quality of life (Daley 2008; Jia 2016). Meta-
analysis found no conclusive evidence of animprovementin quality
of life following advice to increase physical activity compared
with a control intervention (SMD 1.04, 95% CI -1.65 to 3.74; 93
participants; Analysis 3.2).

We downgraded the certainty of evidence one level due to risk of
bias, two levels forinconsistency due to high heterogeneity and two
levels forimprecision (Summary of findings 3). Thus, we considered
the certainty of evidence very low, meaning the evidence is very
uncertain about the effect of interventions giving advice to increase
physical activity on quality of life.

Abdominal pain
Yoga intervention

Two trials assessed the impact of a yoga intervention on abdominal
pain (Evans 2014; Shahabi2016). Meta-analysis found no conclusive
evidence of an improvement in abdominal pain following a yoga
compared with a control intervention (SMD 0.13, 95% Cl -0.45 to
0.72; 48 participants; Analysis 3.3).

We downgraded the certainty of evidence one level due to risk
of bias, one level for inconsistency and one level for imprecision
(Summary of findings 3). The certainty of evidence was very low,
meaning the evidence is very uncertain about the effect of yoga
interventions on abdominal pain.

Stool consistency

No studies assessed the effect of physical activity interventions and
a control intervention on stool consistency.

Stool frequency

No studies assessed the effect of physical activity interventions and
a control intervention on stool frequency.

Bowel transit time

No studies assessed the effect of physical activity interventions and
a control intervention on bowel transit time.

Physical activity for treatment of irritable bowel syndrome (Review)
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Withdrawal due to adverse events related to physical activity

No studies assessed the effect of similar physical activity
interventions compared with a control intervention on withdrawal
due to adverse events related to physical activity.

Physical activity compared with pharmacological therapy
Global irritable bowel syndrome symptoms

One study assessed the effect of a yoga intervention compared
specifically with medication (loperamide) on IBS symptoms
in people with IBS-D (Taneja 2004). It found no conclusive
difference between groups (MD -1.20, 95% -2.65 to 0.25; 21
participants; Analysis 4.1). Cls were wide and compatible with
both improvement and worsening of symptoms following a yoga
intervention compared with medication.

We downgraded the certainty of evidence one level due to risk
of bias and two levels due to very serious imprecision (Summary
of findings 4). Thus, the certainty of evidence was very low,
meaning the evidence is very uncertain about the effect of a yoga
intervention compared with medication alone on IBS symptoms in
people with IBS-D.

Another study assessed IBS symptoms using a non-validated
method and its results were therefore excluded (Feng 2010).

Quality of life

No studies assessed the effect of physical
pharmacological therapy on quality of life.

activity and

Abdominal pain

No studies assessed the effect of physical
pharmacological therapy on abdominal pain.

activity and

Stool consistency

One study assessed the effect of a Qigong intervention compared
with medication (tegaserod) on stool consistency in people with
IBS-C, reporting the number and proportion of participants in
each category of the Bristol Stool Form Scale before and after
the intervention (Feng 2010). In the intervention group, 11 (37%)
participants reported constipation (grade 1 or 2) at baseline
compared with 3 (10%) after the intervention, a reduction of 27%. In
the control group, 10 (33%) participants experienced constipation
at baseline compared with 8 (27%) after the intervention, a
reduction of 6% (reported P <0.05).

Stool frequency

No studies assessed the effect of physical
pharmacological therapy on stool frequency.

activity and

Bowel transit time

No studies assessed the effect of physical
pharmacological therapy on bowel transit time.

activity and

Adverse events

No studies reported adverse events for physical activity and
pharmacological therapy.

Withdrawal due to adverse events related to physical activity

No studies assessed the effect of physical activity compared with
pharmacological therapy on withdrawal due to adverse events
related to physical activity.

Physical activity compared with dietary interventions

One trial assessed the effect of a 12-week yoga intervention
compared with a dietary (FODMAP [fermentable oligosaccharides,
disaccharides, monosaccharides and polyols]) intervention on IBS
symptoms (IBS-SSS), quality of life (Irritable Bowel Syndrome
Quality Of Life (IBS-QOL) and SF-36) and abdominal pain
(subdomain of the IBS-SSS) (Schumann 2018).

Global irritable bowel syndrome symptoms

While both groups experienced an improvement in overall
symptoms, the study reported inconclusive improvement in the
dietary intervention, but Cls were wide, suggesting uncertainty
in the observed estimates (MD 33.31, 95% Cl -12.86 to 79.48; 59
participants; Analysis 5.1).

We downgraded the certainty of evidence two levels due to
evidence of very serious imprecision (Summary of findings 5).
The certainty of evidence was graded low, meaning the evidence
suggests that yoga results in little to no difference in IBS symptoms
when compared with a FODMAP dietary intervention.

Similarly there were inconclusive differences at 24-week follow-up
(MD 33.41, 95% Cl -4.21 to 71.04 (as reported in the paper due to
no data provided on end of intervention or change score in each

group).
Quality of life

There was an inconclusive difference between groups for overall
quality of life based on the IBS-QOL questionnaire at 12 weeks
(MD -1.67, 95% Cl -7.62 to 4.28; 59 participants; Analysis 5.2) and
24 weeks (MD 0.20, 95% Cl -4.90 to 5.30; 59 participants; Analysis
5.2). There was an observed improvement in the yoga group on the
physical component summary subscale of the SF-36 but no other
between-group differences.

We downgraded the certainty of evidence two levels due to
evidence of very serious imprecision (Summary of findings 5). The
certainty of evidence was low, meaning yoga may result in little
to no difference in quality-of-life outcomes when compared with a
FODMAP dietary intervention.

Abdominal pain

There was an inconclusive improvement in severity of abdominal
pain in the diet compared with yoga group at both 12 weeks (MD
12.00, 95% CI -4.96 to 28.96; 59 participants; Analysis 5.3) and 24
weeks (MD 7.89, 95% Cl -8.19 t0 23.97; 59 participants; Analysis 5.3).
Cls were wide and included both improvement and worsening of
abdominal pain.

We downgraded the certainty of evidence two levels due to
evidence of very serious imprecision (Summary of findings 5). The
certainty of evidence was low, meaning the evidence suggests
that yoga results in little to no difference in abdominal pain when
compared with a FODMAP dietary intervention

Physical activity for treatment of irritable bowel syndrome (Review)
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Stool consistency

The study did not assess the effect of physical activity and dietary
interventions on stool consistency.

Stool frequency

The study did not assess the effect of physical activity and dietary
interventions on stool frequency.

Bowel transit time

The study did not assess the effect of physical activity and dietary
interventions on bowel transit time.

Adverse events

Three participants in the FODMAP group reported adverse events
during the study intervention (Schumann 2018). One participant
experienced a serious event related to a major depressive episode,
and two participants experienced non-serious events (one mild
self-reported depressive episode and one unwanted loss of weight).
Two participants in the yoga group reported adverse events, with
one serious event relating to a newly diagnosed deep leg vein
thrombosis and one non-serious event relating to back pain caused
by heavy lifting. The authors judged none of these events were
related to the study interventions.

Withdrawal due to adverse events related to physical activity

No studies assessed the effect of physical activity compared with
dietary interventions on withdrawal due to adverse events related
to physical activity.

Preplanned subgroup and sensitivity analyses

We used the SE to derive the SD for all outcomes in one study (Daley
2008), and for one outcome in one study (Feng 2010) in accordance
with the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2021b). Most studies used continuous data, with very few
reporting dichotomous data. Therefore, we calculated MDs with
95% Cls for each study when possible. Due to heterogeneity in
instruments to assess symptoms and other outcomes, as well as
in the way data were reported (e.g. mean or median, difference in
end of intervention or change scores), we calculated SMD with 95%
Cls for most outcomes. We calculated pooled effect estimates using
either an MD or SMD with 95% Cls.

Due to the small number of eligible and included studies, as well as
differencesin the reporting of findings, we were unable to perform a
number of preplanned subgroup analyses. We were able to perform
subgroup analyses to explore the comparative effectiveness of
different types of physical activity (yoga and walking) as well
as physical activity compared with pharmacological and dietary
interventions (see Effects of interventions). We also performed
a subgroup analysis of similar types of physical interventions
compared to any control, which found no observed differences
when compared with primary analyses.

None of our meta-analyses included 10 studies or more. As a
result, we did not perform funnel plot analyses based on current
recommendations (Page 2021).

DISCUSSION

Global irritable bowel syndrome symptoms

Six trials assessed the impact of a physical activity intervention
in comparison with usual care on reported symptoms in people
with IBS. The studies employed a variety of interventions including
advice to increase physical activity, supervised and unsupervised
yoga therapy, and supervised treadmill exercise. Meta-analysis of
five of these trials observed improvement in reported symptoms
following a physical activity intervention (SMD -0.93, 95% CI -1.44
to -0.42). A minimal clinically important difference (MCID) of 0.5
SD for bowel symptoms in people with IBS has been suggested
(Spiegel 2009). The observed range of estimates are consistent
with both clinically important and non-important improvements
in IBS symptoms following a physical activity intervention. When
considered on an original item scale, the observed difference
approximates to an absolute mean reduction of 69 points (95%
Cl 31 to 106) for total symptoms of the IBS-SSS (based on the
mean control group baseline SD of 74 from Fani 2019; Hajizadeh
Maleki 2018; Jia 2016). The MCID for the total symptoms score
of the IBS-SSS has been defined as a difference of 50 points or
more (Francis 1997). The observed range in estimates are consistent
with both clinically important and non-important improvements in
symptoms as measured by the IBS-SSS following a physical activity
intervention.

We considered the certainty of the evidence as very low, providing
very little confidence in the observed estimates. In a preplanned
sensitivity analysis including only the studies deemed at low risk
of selection bias, we found that the effect estimate reduced to
a moderate size (SMD -0.62, 95% Cl -1.44 to 0.21) still in favour
of physical activity but estimates were now consistent with both
improvement and worsening of symptoms. Larger studies at low
risk of bias are needed to increase confidence in the observed
estimates.

We considered the remaining study at unclear risk of bias
(Johannesson 2011). Its results support the meta-analysis for
observed differences in change scores but found no observed
difference between groups in the proportion of participants
achieving a clinical improvement in symptom score of 50 points or
more.

When assessing data from trials with similar types of physical
activity intervention, we observed estimates that were consistent
with both improvement and worsening of symptoms for yoga
interventions, supervised treadmill exercise and advice to increase
physical activity compared with a control intervention. Cls were
wide throughout and the certainty of evidence was very low for
all three types of intervention, providing little confidence in the
evidence.

Two trials assessed the comparative effectiveness of different
types of exercise on IBS symptoms and found that yoga was
not conclusively more beneficial for symptoms compared with
a walking intervention. The certainty of evidence was very low
meaning we cannot reliably conclude that one form of exercise
provides benefit over the other.

There was a limited amount of available evidence for the
comparative effectiveness of physical activity interventions
compared with pharmacological therapy for IBS symptoms, with
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one small study reporting observed estimates that were consistent
with both improvement and worsening of symptoms with physical
activity.

One study comparing physical activity (yoga) to a dietary
intervention also reported inconclusive findings, with estimates
again consistent with both improvement and worsening of
symptoms with physical activity.

Quality of life

Five trials assessed the impact of a physical activity intervention
compared with usual care on quality-of-life measures. Meta-
analysis of four trials did not conclusively observe improved quality
of life following a physical activity intervention (SMD 1.17, 95%
Cl -0.30 2.64). We considered the overall certainty of evidence as
very low, meaning we have very little confidence in the observed
estimates. In a preplanned sensitivity analysis including only the
studies deemed at low risk of selection bias, we observed the effect
estimate changed to worsening of symptoms and the range in
estimates remained consistent with both worsening and improved
quality of life following a physical activity intervention. Larger
studies at low risk of bias are needed to increase confidence in the
observed estimates.

The remaining study was at unclear risk of bias but its results
did not support the meta-analysis, instead reporting an observed
improvement in physical function and physical role domains
with physical activity compared to controls, but not for the
remaining seven domains of the IBS quality of life questionnaire
(Johannesson 2011). However, observed estimates were small and
Cls were wide throughout.

Assessing trials with similar types of physical activity intervention,
we observed estimates that were consistent with both
improvement and worsening of quality of life for yoga interventions
and advice to increase physical activity compared with a control
intervention. Cls were wide throughout and the certainty of
evidence was very low for all three types of intervention, providing
little confidence in the evidence. One trial reported an observed
improvement in quality of life in 10 people undergoing supervised
treadmill exercise; however, we have little confidence in this finding
due to wide Cls and a high risk of bias (Fani 2019).

One trial assessed the comparative effectiveness of different types
of exercise on quality of life and found that yoga was more
beneficial for quality of life compared with a walking intervention.
The findings were tempered by the small sample size, potential
conflicts of interest and a lack of additional supportive studies.

There was no evidence to assess the comparative effectiveness
of physical activity interventions compared with pharmacological
therapy for quality-of-life outcomes.

One study comparing physical activity (yoga) to a dietary
intervention also reported inconclusive findings, with estimates
again consistent with both improvement and worsening of quality
of life with physical activity apart from responses to one subscale
item of the SF-36 questionnaire that favoured the physical activity
intervention.

Abdominal pain

Two trials reported abdominal pain outcomes separately, one
assessing the impact of advice to increase physical activity and
the other assessed a yoga intervention compared with usual
care. Meta-analysis of these studies showed no observed effect of
physical activity on abdominal pain, but Cls were wide, suggesting
uncertainty in the observed estimates (SMD 0.01, 95% Cl -0.48 to
0.50). One study gave an MCID of -1.74 NRS points (Evans 2014).
Based on the control baseline, the observed estimates equate to
a difference of 0.02 (95% CI -1.03 to 1.08) and are consistent with
small, clinically unimportant increased and decreased abdominal
pain following a physical activity intervention. We considered
the certainty of evidence from these studies very low, and our
confidence in the observed estimates is very limited.

We were unable to assess the impact of similar types of physical
activity interventions or the comparative effectiveness of physical
activity compared with pharmacological therapy, other physical
activity interventions or diet.

Potential harms associated with physical activity

Wide Cls meant that the data were compatible with physical activity
worsening quality of life and abdominal pain outcomes. Only three
trials specifically reported adverse events. Kavuri 2015a reported
four participants who experienced adverse events that resulted in
withdrawal from the study, which were mainly from events unlikely
to be related to the interventions. Three participants, two in a
yoga group and one in a combination group (yoga plus medication
maintenance) experienced lower back pain, though these were not
recorded as adverse events and did not result in discontinuation
from the study. In Evans 2014, one participant in the yoga group
injured their knee but was able to complete the study. Schumann
2018 reported two serious adverse events, one related to a major
depressive episode in one participant in the diet group and a
newly diagnosed deep leg vein thrombosis in one participant in
the yoga group. Both of these events were unrelated to the study
interventions.

Overall completeness and applicability of evidence

We used an extensive search strategy involving a comprehensive
range of databases and other sources and, while possible, it
is unlikely that we missed relevant references. In addition,
we included only studies with validated outcome measures
of symptoms and quality of life, increasing the applicability
of the evidence to clinical practice. However, the applicability
of the evidence was limited by several study characteristics.
Five of 11 included studies assessed yoga as the physical
activity intervention; two studies assessed a more health systems
applicable intervention such as advice and support to increase
overall physical activity by any means according to preference.
Many studies involved supervised physical activity, with little
indication of the resources required. The longest duration of
intervention was 24 weeks and the longest period of follow-
up was six months. Therefore, we are uncertain of the effect
of longer duration interventions and the impact of short-term
interventions on long-term outcomes. The extent to which the
results are applicable to people with IBS-C or IBS-D only is uncertain
as most studies included people with IBS-M. We acknowledge the
lack of consistency for IBS symptoms and quality-of-life outcomes
associated with different measurement instruments is a potential
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limitation, constraining the extent to which the SD units are
comparable across studies.

One of the strengths of this reviews is that we included all types of
physical activity, including advice to increase activity, and looked
to compare the effectiveness of different types of physical activity
compared with one another and with other interventions (e.g. diet)
in any setting. Thus, the results represent the current evidence
base for physical activity as an intervention that are applicable to
healthcare settings.

Quality of the evidence

We assessed the certainty of the evidence included in this review as
low or very low using GRADE criteria. These low ratings were largely
due to the small number of studies with an unclear or high risk of
bias, and inconsistency and imprecision in the observed estimates.

Potential biases in the review process

At least two review authors were independently involved with
the selection of studies and in the data extraction and quality
assessment processes, thus reducing the potential for review
author error and bias. We sought published and unpublished
studies in any language, thus reducing the potential for language
and publication bias. As with any review, it is possible that we failed
to identify all relevant research for inclusion in the review, although
we attempted to reduce this possibility by citation searching and,
where needed, contacting researchers in the field regarding eligible
studies. We also made several changes to the review after writing
the protocol and provide rationale for these in Differences between
protocol and review section.

Agreements and disagreements with other studies or
reviews

We identified three existing systematic reviews that concerned one
or more physical activity interventions, one of which assessed only
yoga interventions and had similar inclusion criteria as our review
in terms of study design and outcomes evaluated (Schumann 2016).
Based on a narrative synthesis of six studies, the authors concluded
that yoga might be a feasible and safe adjunctive treatment for
people with IBS. Conclusions were tempered, however, due to
the quality of studies being judged by the review authors as
poor. Four of the studies included in that review also met the
inclusion criteria for our review. We judged them unclear or poor
quality, and the certainty of evidence across outcomes was low
to very low. This systematic review differed to our review in
that it included participants of any age, including adolescents,
only included published studies, excluded other types of physical
activity as interventions, and it did not include a meta-analysis or
GRADE assessments. The authors of the review also included one
study that we excluded for the use of a non-validated symptom
measurement tool (Madhu 1988).

A more recent systematic review of RCTs followed a similar
protocol to ours but with key differences including the inclusion
of children and adults, a focus on statistical significance, a lack of
sensitivity/subgroup analyses, and no GRADE assessments (Zhou
2019). Based on a narrative synthesis of 14 studies, the authors
concluded that exercise might be a feasible and effective treatment
approach in people with IBS but that no firm recommendation
could be made due to the small size and quality of studies
and heterogeneity of included participants, interventions and

outcomes. Zhou 2019 included 10 of the studies included in our
review, with an additional four that were either excluded from our
review or not obtainable. We excluded three due to the use of anon-
validated symptom measurement instrument (Li 2008; Liang 2010;
Madhu 1988). We contacted the author of Zhou 2019 regarding
studies they included published in Chinese that were not retrieved
from our searches. We learned from the lead author that citations
given in their published systematic review did not match with the
manuscripts they reviewed and provided to us. One of these was a
study cited as "Yue Zhao 2013" that we could not find. The authors
provided us with a study that we excluded due to it not beingan RCT
or including people with IBS (Lui 2007). This raises some concerns
with the overall quality of the Zhou 2019 review.

A third review assessed self-management strategies on IBS
symptoms and quality of life and included 'exercise’ as an eligible
intervention (Cong 2018). They included 20 studies, one of which
was also included in our review (Shahabi 2016). This systematic
review differed to ours in that it included a number of types of
study designs that did not meet our eligibility criteria, and it did not
include a meta-analysis or present results of quality assessments of
the included studies.

AUTHORS' CONCLUSIONS

Implications for practice

The results from a small body of low- and very low-certainty
evidence suggests that physical activity comprising of yoga,
treadmill exercise or advice and support to increase physical
activity may improve symptoms but not quality of life or abdominal
pain in people diagnosed with irritable bowel syndrome.
Discussions with patients considering physical activity as part of
symptom management should address the very uncertain evidence
base to ensure a fully informed decision is made.

Implications for research

The evidence available for this review was limited in quality and
quantity. Large, higher-quality studies are needed to address the
low certainty of existing evidence and to address the dearth of
evidence on the potential adverse effects of physical activity.
The evidence-base would also be improved by the use of high-
quality randomised controlled trials with evaluations of long-term
effects and clear reporting of methods, especially those relating
to risk of bias and the intervention(s) given and could consider
the use of specific reporting checklists (e.g. the template for
intervention description and replication (TIDieR, Hoffman 2014).
Given its probable application to a large number of people and to
most settings, high-quality studies assessing the impact of walking
would provide clinically applicable evidence.

Further research would benefit from considering as part of
their intervention specific behavioural change theories and
methodologies that better reflect the evidence-to-practice gap.
Patients, healthcare professionals and other relevant consumers
should be consulted to ascertain if physical activity interventions
are of sufficient importance to warrant further high-quality trials
and, if so, the population, interventions and outcomes of interest
that should be assessed.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Daley 2008

Study characteristics

Methods Study design: RCT
Funding: not reported
Published protocol/trial registration: no

Participants Adults aged 18-65 years attending a district general hospital in Sutton Coldfield, UK
Number randomised: 56
Age: mean 43.1 (SD 12.4) years
% Female: 73%
SES and ethnicity: white 93%; in paid employment 66%
Inclusion criteria
« Seenin gastroenterology clinics at hospital
« Diagnosed with IBS within the previous 12 months according to ROME Il criteria
« Aged 18-65 years
Exclusion criteria
« No major contraindications to exercise
« Adiagnosis other than IBS could have explained their symptoms
« Any other major illness substantially influencing quality of life
« Regularly active (= 3 times per week for = 30 minutes per session) and had been so for > 3 months
+ Pregnant
« Unable to speak/understand English
« Unable to provide written informed consent
Recruitment: identified from hospital records
Recruitment rate: 18.4% (56/305)
Region: Sutton Coldfield, UK

Interventions Number of experimental conditions: 2; exercise intervention and usual care control
Number of participants (analysed): intervention: 22; control: 21
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Daley 2008 (continued)

Description of intervention: 2 individual person-centred exercise consultations over 12 weeks. Inter-
vention centred on equipping participants with skills, knowledge and confidence so that they felt able
to participate in regular exercise. First consultation centred on uptake of exercise and focused on en-
hancing motivation, self-efficacy for exercise, perceived pros and cons of becoming more physically ac-
tive, overcoming barriers and developing appropriate activity plans. Participants given a pedometer as
a motivational tool and to assist in quantifying amount of activity each day/week. Second consultation
at week 4 centred on prevention of relapse back to sedentary behaviour or improving maintenance of
an active lifestyle (or both). Exercise patterns over previous 4 weeks reviewed. Participants were mailed
postcard prompts that encouraged exercise during weeks 3 and 9.

Duration: 12 weeks
Number of contacts: 2 (40-minute consultations at baseline and week 4)
Setting: hospital and home

Modality: face-to-face consultations followed by unsupervised (with pedometer and mailed postcard
prompts)

Interventionist: trial research assistant
Integrity: "A review of exercise patterns over the previous four weeks was also included."
Date of study: not reported

Description of control: participants were asked not to change their current exercise patterns during
study and offered an exercise consultation and pedometer at end of study.

Outcomes Primary outcome
« IBS Specific Quality of Life Questionnaire
Secondary outcomes
« IBS symptoms (Birmingham IBS Symptom Questionnaire) - includes total symptoms, pain, constipa-
tion, diarrhoea
« Stress - Perceived Stress Scale
+ Physical activity - Godin Leisure-Time Exercise Questionnaire
Outcome relating to reported adverse events: not reported
Outcome assessment time points: 12 weeks - end of intervention
Preplanned subgroup analyses: IBS subgroups (IBS-C, IBS-D and IBS-M)
Unplanned subgroup analyses: -
Lost to follow-up: 13 participants did not return follow-up questionnaires (intervention: 6; control: 7)
Analysis: per-protocol
Notes Minimal/clinically important difference was not considered.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer generated list.
tion (selection bias)
Allocation concealment Low risk Allocation performed remotely via telephone.
(selection bias)
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Blinding of participants High risk Group allocation not blinded to participants, clinicians or researchers. Howev-

and personnel (perfor- er, it was not possible to blind participants and personnel for this intervention.

mance bias)

All outcomes

Blinding of outcome as- High risk Group allocation was not blinded to participants, clinicians or researchers.

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Similar number of dropouts in both groups (intervention: 6; control: 7), for

(attrition bias) same reasons (not returning questionnaire). Stated ITT analysis was per-

All outcomes formed in methods but number of participants analysed (intervention: 22;
control: 21) did not match with numbers randomised (28 each for intervention
and control). Overall dropout rate was 23.2%.

Selective reporting (re- High risk No protocol or trial registration to determine whether outcomes reported

porting bias) were preplanned. Reporting of outcomes in the results and discussion sections
focused on findings of secondary outcomes with statistically significant P val-
ues with little mention of a null finding for the primary outcome.

Other bias Low risk Differences between groups for a number of baseline characteristics (e.g.
weight, use of medications), but performed covariate analysis.

Evans 2014
Study characteristics
Methods Study design: RCT

Funding: not reported

Published protocol/trial registration: trialsjournal.biomedcentral.com/arti-
cles/10.1186/1745-6215-12-15; www.clinicaltrials.gov/ct2/show/NCT01107977

Participants

Males and females aged 14-26 years with a diagnosis of having either recurrent abdominal pain, or IBS
using Rome Il adult criteria for 18- to 26-year-olds.

Number randomised: 21

Age: overall: mean 19.0 (SD 3.9) years; mean age not reported for separate age groups. Young adults
range 18-26 years

% Female: overall: 84.3%; not given for separate age groups

SES and ethnicity: Asian 4% overall; African American 6% overall; multiracial 18% overall; white 72%
overall.

Education status (highest): Masters degree or higher 2% overall; (lowest): some high school 20% overall
Inclusion criteria

« Males and females aged 14-26 years

« Diagnosis of recurrent abdominal pain, or IBS using Rome Il adult criteria for 18- to 26-year-olds
« Ability to provide written informed assent or consent

« Comply with the requirements of the study protocol

« Ability to speak and understand English

Exclusion criteria
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Evans 2014 (Continued)

» Pregnant

« Experienced any injury
+ Disease

+ Metabolic dysfunction

« Physical examination finding or clinical laboratory finding that had the potential to affect the inter-
pretation of the results or render the person at risk for participating in the intervention

« Unable to comply with study and follow-up procedures

« Previous practice of yoga within the last 3 months

« Unable to speak and understand English

« Planned to begin a new treatment within 2 weeks of the yoga programme

Recruitment: advertisements in gastroenterology offices and local community bulletin boards, sup-
port group newsletters and events, physician referrals of patients, postings in university and local com-
munity toilet facilities and online sources (e.g. Craigslist, ClinicalTrials.gov website)

Recruitment rate: 58.9% (76/129)

Region: University of California, Los Angeles, USA

Interventions

Number of experimental conditions: 2; exercise intervention and usual care control
Number of participants (analysed): intervention: 11; control: 10

Description of intervention: 6 weeks of classes twice per week. Each class 1.5 hours in duration (total
18 hours). A make up class was available. Maximum 6 students, led by an experienced yoga teacher and
assisted by a junior teacher. To standardise delivery, senior teacher developed a working list of poses
and was an advisor for study. Range of yoga postures taught to students (reclining postures, standing
postures, forward bends, supported inversions, backbends and seated postures) using props. Classes
were sequenced, and as students developed skills, more challenging postures were introduced. To en-
sure access, classes held during a weekday evening and a weekend afternoon. Homework was suggest-
ed, but not required, and interested participants were invited to take props home.

Duration: 6 weeks

Number of contacts: twice per week

Setting: UCLA Pediatric Pain Program Yoga Studio and home
Modality: supervised

Interventionist: yoga teacher, research assistants

Integrity: to standardise delivery, a senior teacher developed a working list of poses and served as an
advisor to the study.

Date of study: October 2009 to May 2013

Description of control: participants continued with usual care under supervision of their primary care
physician or gastroenterologist.

Outcomes

Primary outcome

+ IBS symptoms - study powered for between-group difference in IBS severity measured using CSI-18
subscale

Secondary outcome

« Global improvement (Global Improvement Scale), abdominal pain intensity (NRS), health-related
quality of life (SF-36 - Physical Functioning subscale)

Outcome relating to reported adverse events

» Yoga-related adverse events
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Evans 2014 (Continued)

Outcome assessment time points: 6 weeks - end of intervention; 14 weeks - post-intervention fol-
low-up (8 weeks)

Preplanned subgroup analyses: adolescents vs young adults
Unplanned subgroup analyses: -

Lost to follow-up: dropout before end of intervention: intervention: 10; control: 15; dropout before 2-
month follow-up: intervention: 15; control: 16 (additional)

Analysis: per-protocol

Notes

An MCID of 50 points for the IBS-SSS was used to power the study and later referred to in the discus-
sion. This was used because an MCID value was not available for the symptom tool used (CSI). Methods
stated clinical significance for global improvement outcome was calculated using percentage of partic-
ipants reporting global improvement ratings above "slight improvement". Clinical significance for ab-
dominal pain was calculated, with a change of -1.74 points on the NRS considered clinically meaningful
for young adults.

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Research randomiser programme.
tion (selection bias)
Allocation concealment Low risk Researcher or principal investigator not involved in study allocated partici-
(selection bias) pants.
Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.
and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-
mance bias) vention.
All outcomes
Blinding of outcome as- Low risk Emailed link to complete questionnaires.
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Overall 33% dropout with unequal numbers of dropouts between groups (in-
(attrition bias) tervention: 26%; control: 41%); no ITT analysis performed.
All outcomes
Selective reporting (re- Low risk Data reported for all outcomes as prespecified in the trial registry entry.
porting bias)
Other bias Unclear risk No information on the subgroup characteristics provided. Covariate analysis
performed but information on specific covariates not provided.
Fani 2019
Study characteristics
Methods Study design: RCT
Funding: Isfahan University of Medical Sciences
Published protocol/trial registration: no
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Fani 2019 (Continued)

Participants

20 women with mild and moderate IBS enrolled in a controlled clinical trial performed at the Mus-
culoskeletal Disorders Research Center of the rehabilitation faculty of Isfahan University of Medical
Sciences

Number randomised: 20

Age: intervention: mean 29.1 (SD 6.8) years; control: mean 32.7 (SD 10.3) years

% Female: 100%

SES and ethnicity: unmarried 45%; diploma or higher (educational status) 100%

Inclusion criteria

Women with mild and moderate IBS

Being able to increase the level of physical activity
Aged 18-65 years

Stable baseline blood pressure

Exclusion criteria

Doing aerobic exercises
History of rheumatic diseases in lower limb

History of metabolic diseases; neurological disorders; cardiovascular problems; and respiratory, renal
and lung problems that would prevent them from participating in aerobic exercises

History of knee injury or knee surgery during past year

History of joint replacement in any of the joints of the lower limb

History of fracture in the lower limb during the past 6 months

Having clinical symptoms of osteoarthritis in the joints of hip, knee, ankle and foot
Major vision disorders

Hereditary or acquired musculoskeletal disorders in lower limb

Organic Gl disorders

Using drugs that would affect metabolism or balance

Using assistive devices for walking

Pregnancy

Recruitment: referred to the centre by gastroenterologists from across the city

Recruitment rate: not reported

Region: Isfahan, Iran

Interventions

Number of experimental conditions: 2; exercise intervention and usual activities control

Number of participants (analysed): intervention: 10; control: 10

Description of intervention: treadmill exercises 3 times per week for 6 weeks. Target and maximum
heart rate were calculated (target heart rate = 70% maximum heart rate, maximum heart rate =220 -
age). Treadmill used was able to record heart rate by participant placing her hands on treadmill han-
dles. Participants walked at slow speed for 5 minutes to warm-up. Then increased speed until they
reached the target heart rate and maintained it for 20 minutes. Then walked for 5 minutes at slow
speed to cool-down. Treadmill used with supervision of physiotherapist in all sessions.

Duration: 6 weeks
Number of contacts: 18
Setting: university

Modality: supervised
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Fani 2019 (Continued)

Interventionist: physiotherapist
Integrity: -
Date of study: not reported

Description of control: usual daily activities

Outcomes « IBS symptoms (IBS-SSS)
« IBS quality of life (IBS-QOL)
Primary or secondary not specified
Outcome relating to reported adverse events: not reported
Outcome assessment time points: 6 weeks - end of intervention
Preplanned subgroup analyses: none
Unplanned subgroup analyses: -
Lost to follow-up: none
Analysis: 0 dropouts, therefore ITT
Notes MCID is not specifically given for any measured outcomes but methods stated clinical severity of IBS
symptoms was categorised into mild (40%), moderate (35%) and severe (25%) groups based on a score
of 75-175 (mild), 175-300 (moderate) and > 300 (severe) from the IBS-SSS questionnaire. No reference
to severity in the results or discussion.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information.
tion (selection bias)
Allocation concealment Unclear risk Insufficient information.
(selection bias)
Blinding of participants High risk Group allocation not blinded to participants, clinicians or researchers. Howev-
and personnel (perfor- er, it was not possible to blind participants and personnel for this intervention.
mance bias)
All outcomes
Blinding of outcome as- High risk Group allocation was not blinded to participants, clinicians or researchers.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk No reported dropouts.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No protocol or trial registration to determine whether outcomes reported
porting bias) were preplanned.
Other bias Unclear risk Insufficient details about baseline characteristics (e.g. other morbidities im-
pacting on outcomes) and no information on covariate analysis.
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Feng 2010

Study characteristics

Methods

Study design: RCT
Funding: National Sports General Administration Health Qigong Center Fund Project (QG06B005)

Published protocol/trial registration: no

Participants

Adults aged 60-75 years

Number randomised: 60

Age: intervention: mean 66.5 (SD 3.3) years; comparator: mean 66.5 (SD 3.2) years
% Female: intervention: 43%; comparator: 37%

SES and ethnicity: Chinese 100%

Inclusion criteria

« ROME Il diagnosis

« 12 weeks (total) of abdominal pain/discomfort and < 3 weekly bowel movements in preceding 12
months

» Aged 60-75 years
Exclusion criteria

« History of tumour(s) or Gl infection
« Abnormal kidney function

« History of use of laxatives

« Unwilling to exercise

Recruitment: not reported
Recruitment rate: not reported

Region: Guangzhou, China

Interventions

Number of experimental conditions: 2; exercise intervention + pharmacological therapy and pharma-
cological therapy comparator

Number of participants (analysed): intervention: 30; comparator: 30

Description of intervention: individual sessions using a National (published) Banduajin (Qi-gong) pro-
gramme consisting of 2 sets of Qi-gong exercises with a 2-minute break between sets for a total of 45
minutes + tegaserod

6mg

Duration: 12 weeks

Number of contacts: 2 sessions (morning and evening), 5 days per week

Setting: mixed - supervised and home

Modality: 2 weeks of supervised training followed by unsupervised home programme
Interventionist: Qi-gong instructor delivered training (not part of research team)
Integrity: follow-up telephone calls at 1, 2, 6 and 12 weeks

Date of study: not reported
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Feng 2010 (Continued)

Description of comparator: tegaserod 6 mg only

Outcomes « IBS symptoms according to a non-validated scale
« Stool characteristics according to the Bristol Stool Form scale
Primary and secondary outcomes not specified
Outcome relating to reported adverse events: not reported
Outcome assessment time points: 12 weeks - end of intervention
Preplanned subgroup analyses: none
Unplanned subgroup analyses: not applicable
Lost to follow-up: 0
Analysis: not reported
Notes Funded by "Qigong Center Project of the State Sports General Administration (QG06B005)".
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information.
tion (selection bias)
Allocation concealment Unclear risk Insufficient information.
(selection bias)
Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.
and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-
mance bias) vention.
All outcomes
Blinding of outcome as- Unclear risk Insufficient information.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk All participants followed up.
(attrition bias)
All outcomes
Selective reporting (re- Unclear risk No protocol or trial registration to determine whether outcomes reported
porting bias) were preplanned.
Other bias Unclear risk Insufficient details about baseline characteristics (e.g. other morbidities im-

pacting on outcomes) and no information on covariate analysis.

Hajizadeh Maleki 2018

Study characteristics

Methods

Study design: RCT

Funding: not reported
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Hajizadeh Maleki 2018 (continued)
Published protocol/trial registration: no

Participants Women fulfilling Rome IlI criteria for IBS from the outpatient clinical of the Department of Internal Med-
icine of the University Hospital in Urmia, Iran

Number randomised: 60

Age: mean 34 (SD 7.5) years

% Female: 100%

SES and ethnicity: not reported

Inclusion criteria

« Fulfilled Rome Ill criteria for the diagnosis of IBS
Exclusion criteria

« Known comorbid conditions that would influence markers of inflammation
 Respiratory, cardiovascular, endocrine or metabolic disorders

« Conditions that might change markers of inflammation and oxidative stress

- Participating in regular physical activity (for a minimum of 6 months prior to study)
« Accumulating = 25 minutes of physical activity of moderate intensity on most days of the week
« Pregnancy

» Recognised immunodeficiency or lactose intolerance

« Excessive obesity

« Psychiatricillness (not defined)

« Alcohol or substance abuse or dependence

« Unable to increase physical activity level

Recruitment: 109 women (aged 18-41 years) from the outpatient clinic of the Department of Internal
Medicine of the University Hospital in Urmia, Iran, were screened.

Recruitment rate: 109 screened, 60 randomised (55%)

Region: Urmia, Iran

Interventions Number of experimental conditions: 2; exercise intervention and usual activities control
Number of participants (analysed): intervention: 24; control: 27

Description of intervention: during first 12 weeks of intervention, participants walked or jogged (be-
tween 6 a.m. and 8 a.m.) on a treadmill at 45-55% of VOmax (25-30 minutes per day, 3-4 days per

week), and then exercised at 56-69% of VO, y,ax (40-45 minutes per day, 4-6 days per week) over the fi-

nal 12 weeks. Exercise adherence measured using Polar heart rate monitors, and participants were giv-
en feedback to modify to the prescribed exercise intensity.

Duration: 24 weeks

Number of contacts: 3-4 days per week during first 12 weeks; 4-6 days per week during final 12 weeks
Setting: university hospital outpatient

Modality: supervised

Interventionist: not specified

Integrity: -

Date of study: not reported
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Hajizadeh Maleki 2018 (continued)
Description of control: usual physical activity levels

Outcomes « IBS symptoms from the IBS-SSS

» Biochemicalanalysesincluding: plasma superoxide dismutase, catalase, glutathione peroxidase, xan-
thine oxidase, adenosine deaminase activities; and malondialdehyde, nitric oxide, IL-1f3, IL-6, IL-8,
IL-10 and TNF-a concentrations

« Dietary data using food-frequency questionnaire (unspecified) and supplement use

+ Medication use

Primary and secondary outcomes not specified

Outcome relating to reported adverse events: not reported

Outcome assessment time points: 24 weeks - end of intervention; 28 weeks - post-intervention fol-

low-up; 32 weeks - post-intervention follow-up

Preplanned subgroup analyses: none

Unplanned subgroup analyses: not applicable

Lost to follow-up: overall: 30%; intervention: 6/30 (20%); control: 3/30 (10%)

Analysis: per-protocol

Notes MCID not considered for any measured outcomes.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "Random number generation was used for randomization in which, at

tion (selection bias) the time of randomization, sealed envelope containing group assignment was
opened by the study coordinator".

Allocation concealment Unclear risk Quote: "Random number generation was used for randomization in which, at

(selection bias) the time of randomization, sealed envelope containing group assignment was
opened by the study coordinator".

Blinding of participants High risk No reporting of who was blinded in the study methods or discussion but not

and personnel (perfor- possible to blind participants and individuals supervising the exercise.

mance bias)

All outcomes

Blinding of outcome as- Unclear risk No reporting of who was blinded in the study methods or discussion.

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk 6 (20%) dropouts from intervention group, 3 (10%) from control group (30%

(attrition bias) overall) and ITT was not performed.

All outcomes

Selective reporting (re- High risk No protocol or trial registration to determine whether outcomes reported

porting bias) were preplanned. Data were reported for all outcomes described in the meth-
ods but not in the order specified in the methods. Data for new outcomes were
added in the results and new outcomes were mentioned in the discussion but
without any data presented or provided in the results section.

Other bias Unclear risk No information on covariate analysis and no information as to the conditions
under which dietary and medication data were collected (e.g. in person, tele-
phone, mail).
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Jia 2016

Study characteristics

Methods

Study design: RCT
Funding: not reported

Published protocol/trial registration: no

Participants

People with IBS-D treated in the gastroenterology department outpatient of a top 3 hospital in
Yangzhou selected through convenience sampling

Number randomised: 90
Age: mean 41.5 (SD 10.7) years
% Female: 49%

SES and ethnicity: married: overall: 85%; intervention: 26/30 (87%); control: 18/20 (90%). Education
status (highest): college degree: overall: 17%; intervention: 12/30 (40%); control: 8/20 (40%). Employ-
ment: employed: overall: 64%; intervention: 22/30 (73%); control: 11/20 (55%); retired: intervention:
4/30 (13%); control: 6/20 (30%)

Inclusion criteria

« Men and women aged 18-65 years

« Diagnosed as IBS-D according to Rome Il

» No organic diseases detected by Gl endoscopy, X-ray, ultrasound or laboratory tests
» No history of serious cardiovascular, blood, endocrine, hepatic or renal diseases

+ No use of medications for IBS in recent week

« With education level of middle school or above

« Consent to participate in this trial

Exclusion criteria

« Pregnant or breastfeeding women
« Serious primary diseases or mental disorders
« History of Gl surgery

« Use of medications that could cause GI dysfunction, e.g. calcium channel blockers, anticholinergics,
antacids

« Allergies to drugs or food
« History of drugs or alcohol abuse
« Regularexercises defined as doing aerobic exercises for >3 times per week and > 30 minutes each time

« Conditions that could cause safety concerns for exercises, e.g. heart and lung dysfunction, hyperten-
sion, critical infection, musculoskeletal diseases

Recruitment: convenience sample; city level hospital; no information on sampling strategy
Recruitment rate: not reported

Region: Yangzhou, China

Interventions

Number of experimental conditions: 3; exercise intervention, pharmacotherapy intervention and
usual activities control

Number of participants (analysed): exercise intervention: 30; pharmacotherapy intervention: 32; con-
trol: 20
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Jia 2016 (continued)

Description of exercise intervention: moderate-intensity aerobic exercises that involved major mus-
cle groups, e.g. jogging, speed-walking, cycling, swimming. Participants chose form of exercises ac-
cording to personal conditions and preferences. Moderate intensity defined by heart rate during exer-
cises that was self-tested and reached 55-65% of individual maximum heart rate (calculated by 220 -
age according to the guideline by American College of Sports Medicine). Length of exercise each time
30-60 minutes. Frequency of exercises 3-5 times per week. Participants kept a diary of exercises for 12
weeks. Supervision group consisted of researchers, gastroenterology clinicians and rehabilitation nurs-
es and provided monthly guidance through telephone, texts and emails to ensure participants stuck to
the exercise plans and answered questions from participants.

Duration: 12 weeks

Number of contacts: 3 (for all groups) - monthly telephone and email for exercise group (advice);
monthly telephone only for control group (reason for call not given)

Setting: home
Modality: unsupervised
Interventionist: not applicable

Integrity: monthly follow-up and exercise diary. Participants recorded exercises in a diary throughout
the 12-week intervention to ensure participants carried out exercise plans rigorously and provide data.

Date of study: only date period for enrolment reported - March 2014 to July 2015

Description of pharmacotherapy intervention: people with anxiety or depression received flupen-
tixol/melitracen (Deanxit). People with abdominal pain received pinaverium bromide (Dicetel). People
with diarrhoea received oral live combined bifidobacterium, lactobacillus and enterococcus powder.
Every month the researchers contacted the participants by telephone to check their general health.

Description of control: participants did not use medications or any other interventions and main-
tained their own lifestyles and habits. Every month, researchers contacted participants by telephone to
check their general health condition.

Outcomes « IBS symptoms (IBS-SSS)
« IBS quality of life (IBS-QOL)
« Abdominal pain using subdomain of IBS-SSS
« Improvement of diarrhoea symptoms
« Self-rating Anxiety Scale
« Self-rating Depression Scale
« Serum IL-6 and IL-10 by enzyme-linked immunosorbent assay
Primary and secondary outcomes not specified
Outcome relating to reported adverse events: not reported
Outcome assessment time points: 12 weeks - end of intervention
Preplanned subgroup analyses: no
Unplanned subgroup analyses: no
Lost to follow-up: intervention: 5 (14%); control: 0
Analysis: per-protocol (quote: "Only the participants who completed the trial were included in the
analysis").

Notes Severity categorisation used for IBS-SSS: maximum score was 500 and scores in each domain were
stratified into 4 levels: < 75 was remission, 75-175 was mild symptom, 175-300 was moderate symptom
and > 300 was sever symptom. Total score was sum of the 5 domains. At end of intervention, efficacy
was classified into 4 grades according to total score: total score < 75 was "cured"; a reduced total score
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Jia 2016 (continued)

by 2 levels was "substantially improved" symptoms; a reduced total score by 1 level was "improved"
symptoms; a total score remaining at the same level or increased was "not improved" symptoms.

For IBS-QOL, a score of > 80 (out of 100) was regarded as no influence on quality of life.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Eligible participants were randomised into 3 groups using a list of random

tion (selection bias) numbers.

Allocation concealment High risk List of random numbers was an open list available on the site of allocation.

(selection bias)

Blinding of participants High risk Investigators provided monthly guidance on exercises and checked the use of

and personnel (perfor- medications in participants.

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Scores were made based on the structured questionnaires filled by partici-

sessment (detection bias) pants under the on-site guidance from trained investigators.

All outcomes

Incomplete outcome data  Unclear risk Unequal dropout. 5 (14%) participants in the exercise intervention group

(attrition bias) dropped out due to pregnancy (1), using antibiotics (1) and loss of follow-up

All outcomes (3). No participants dropped out in control group.

Selective reporting (re- Unclear risk All outcomes stated in the methods section were reported, though notin

porting bias) matching same order. No protocol or trial registration to determine whether
outcomes reported were preplanned.

Other bias Unclear risk Formula for sample size calculation are given but no indication as to which

specific outcome/measure this related to. No information on covariate analy-
sis.

Johannesson 2011

Study characteristics

Methods

Study design: RCT

Funding: Health and Medical Care Executive Board of the Vastra Gotaland Region and by the Research
and Development Council in Sédra Alvsborg, Sweden

Published protocol/trial registration: no

Participants

People with clinical diagnosis of IBS, based on the ROME Il criteria referred from gastroenterology units
at community hospitals and a university hospital in Vastra Gotalandsregion, Sweden.

Number randomised: 102

Age: median 38 (range 18-65) years

% Female: 79.4% (81 participants)
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SES and ethnicity: intervention: 84% employed, 54% physically demanding work, 86% high school or
higher, 30% single; control: 71% employed, 45% physically demanding work, 82% high school or high-
er, 34% single

Inclusion criteria
« Ability to increase level of physical activity
Exclusion criteria

+ Age<18years

« Pregnancy

« Organic Gl disorders

+ Respiratory or cardiac disease

Recruitment: referred from gastroenterology units at community hospitals and a university hospital in
Vastra G6talandsregion, Sweden

Recruitment rate: 63.0% (102/162)

Region: Vastra Gotalandsregion, Sweden

Interventions

Number of experimental conditions: 2; exercise intervention and usual activities control

Number of participants (analysed): per-protocol (primary analysis): intervention: 37; control: 38. ITT
(secondary analysis): intervention: 46; control: 45

Description of intervention: telephone contact once or twice per month with a physiotherapist who
gave individual advice regarding physical activity for 12 weeks to encourage. Participants completed a
training diary and performed a cycle test after 6 weeks.

Duration: 12 weeks

Number of contacts: 2-4 (1-2 per month)

Setting: home

Modality: unsupervised (telephone contact at home) with 1 supervised session at 6 weeks
Interventionist: physiotherapist

Integrity: advice and recommendations based on Swedish National Institute of Public Health publica-
tion, Physical Activity in the Prevention and Treatment of Disease (a guide for prescribing physical ac-
tivity) and American College of Sports Medicine.

Date of study: June 2005 to August 2008

Description of control: maintained their lifestyle and had supportive telephone contact with the phys-
iotherapist once per month

Outcomes

Primary outcome
« IBS symptoms using IBS-SSS
Secondary outcomes

« Quality of life (disease specific (IBS-QOL) and general (SF-36))
« Oroanal transit time

« Bowel motions per week

« Bowel motion consistency (Bristol Stool Form scale)

Outcome relating to reported adverse events: -

Outcome assessment time points: 12 weeks - end of intervention
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Johannesson 2011 (Continued)

Preplanned subgroup analyses: number of participants in each IBS bowel habit subgroup

Unplanned subgroup analyses: -

Lost to follow-up: intervention: 13; control: 14

Analysis: per-protocol and ITT

Notes Reduction of 50 points on the IBS-SSS was considered clinical improvement (cited Francis 1997).

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation in blocks of 4 participants, in which 2/4 were randomised to

tion (selection bias) the exercise group.

Allocation concealment Unclear risk Unclear whether envelopes were sealed or opaque.

(selection bias)

Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.

and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-

mance bias) vention.

All outcomes

Blinding of outcome as- Unclear risk Insufficient information as to how questionnaire was administered or data

sessment (detection bias) were analysed.

All outcomes

Incomplete outcome data  Unclear risk Attrition: overall: 27%; intervention: 30% (16/54); control: 26% (13/50). Per-

(attrition bias) protocol and ITT analysis performed but per-protocol reported as primary.

All outcomes Stated ITT performed but some participants randomised were excluded from
ITT analysis (intervention: 4; control: 7).

Selective reporting (re- Unclear risk No protocol or trial registration to determine whether outcomes reported

porting bias) were preplanned.

Other bias Unclear risk Insufficient details about baseline characteristics (e.g. other morbidities im-

pacting on outcomes) and no information on covariate analysis.

Kavuri 2015a

Study characteristics

Methods

Study design: RCT

Funding: Vivekananda Yoga Research Foundation (VYRF aka VYASA-LA), Norwalk, California, USA

Published protocol/trial registration: www.isrctn.com/ISRCTN42102754 (retrospectively)

Participants

Men and women aged = 18 years with a diagnosis of IBS using Rome Ill criteria referred from physicians'
clinics in Los Angeles, California

Number randomised: 97 (including combination group)

Age: mean 44.55 years

% Female: 87.5%
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Kavuri 2015a (continued)

SES and ethnicity: 59.7% Hispanic (of 52 who completed study)
Inclusion criteria

« Men and women aged 14-26 years

» Diagnosis of recurrent abdominal pain, or IBS using Rome Il adult criteria for 18- to 26-year-olds
« Ability to provide written informed assent or consent

+ Could comply with requirements of study protocol

« Ability to speak and understand English

Exclusion criteria

» Pregnant

« Experienced any injury
« Disease

« Metabolic dysfunction

« Physical examination finding or clinical laboratory finding that had potential to affect interpretation
of results or render person at risk for participating in intervention

+ Unable to comply with study and follow-up procedures

« Previous practice of yoga within the last 3 months

« Unable to speak and understand English

« Planned to begin a new treatment within 2 weeks of the yoga programme

Recruitment: principal recruitment strategy was to publicise the clinical trial to all gastroenterology
clinics, primary care physicians and psychiatry clinics around White Memorial Medical Center, Los An-
geles, California.

Recruitment rate: 53.3% (64/120)

Region: University of California, Los Angeles, California, USA

Interventions

Number of experimental conditions: 3; exercise intervention, exercise + medication (combined) inter-
vention and control

Number of participants (analysed): ITT: exercise intervention: 33; combined intervention: 33; control:
31. Per-protocol: exercise intervention: 25; combined intervention: 26; control: 27

Description of exercise intervention: yoga for 1 hour 3 days per week for 12 weeks provided under
the guidance of certified Yoga instructors. Participants were advised to voluntarily reduce their med-
ications (prescription and supplement use if any) for IBS to 3 days per week. A gastroenterologist was
available in case of aggravated symptoms due to reduction in medications. Participants were excluded
from analysis but not from attending yoga sessions if they were using medication > 3 times per week.

Description of combined intervention: participants continued their medications, if any, under the
guidance of their physician, and attended yoga classes 3 times per week for 12 weeks along with the

yoga group.
Duration: 12 weeks

Number of contacts: 3 per week for 12 weeks; assessment at 6, 12 weeks

Setting: research centre, White Memorial Medical Center, Los Angeles, California, USA
Modality: supervised

Interventionist: yoga instructors, principal investigator

Integrity: 6 certified yoga instructors were trained, instructed and monitored by the lead yoga instruc-
tor and overseen by study principal investigator to ensure that module was followed exactly and there
were no differences in the intervention received from different yoga instructors.

Date of study: September 2012 to September 2014
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Kavuri 2015a (continued)

Description of control: participants continued their medications if any, under the guidance of their
physician, and were suggested to maintain their lifestyle. The research staff had advised these controls
to walk for 60 minutes 3 times per week during their waiting period of 12 weeks. They were contacted
and reminded 1 week before their next assessment interval at week 6 and 12. After 12 weeks of waiting,
they were offered the same yoga intervention.

Outcomes Primary outcome
« IBS symptoms (IBS-SSS) at 6 and 12 weeks
« IBS quality of life (IBS-QOL) at 6 and 12 weeks
Secondary outcome
+ IBS-Global Assessment of Improvement Score (IBS-GAI)
Outcome relating to reported adverse events: self-reported
Outcome assessment time points: 6 weeks - mid intervention; 12 weeks - end of intervention
Preplanned subgroup analyses: IBS subgroups (IBS-C, IBS-D or IBS-M)
Unplanned subgroup analyses: -
Lost to follow-up: exercise intervention: 8; combined intervention: 7; control: 4
Analysis: per-protocol and ITT
Notes The trial was registered retrospectively approximately 15 months after the first participants were en-
rolled and approximately 2 years after ethical approval. Reduction of 50 points on the IBS-SSS was con-
sidered clinical improvement (cited development paper Francis 1997). An increment of 14 points (when
transformed to 0-100 range) on the IBS-QOL was considered a clinically significant improvement.
Funded by Vivekananda Yoga Research Foundation, which is also the employer of the lead author.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomised sequence generated using software.
tion (selection bias)
Allocation concealment Low risk Randomisation process was concealed from research team collecting data and
(selection bias) outcome assessors.
Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.
and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-
mance bias) vention.
All outcomes
Blinding of outcome as- Low risk Questionnaires were scored by assessors blinded to group allocation and not
sessment (detection bias) directly involved in the research.
All outcomes
Incomplete outcome data  Unclear risk Unequal numbers of dropouts (double the number of dropouts in exercise in-
(attrition bias) tervention group compared to control group); however, did perform an ITT
All outcomes analysis.
Selective reporting (re- Unclear risk Trial registration was retrospective; therefore, unable to determine whether
porting bias) selective outcome reporting occurred.
Physical activity for treatment of irritable bowel syndrome (Review) 51

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
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Other bias Unclear risk Insufficient details about baseline characteristics (e.g. other morbidities im-
pacting on outcomes) and no information on covariate analysis.

Schumann 2018

Study characteristics

Methods Study design: RCT
Funding: not reported

Published protocol/trial registration: clinicaltrials.gov/ct2/show/study/NCT02721836

Participants Men and women aged 18-75 years diagnosed with IBS using Rome lll criteria for = 6 months
Number randomised: 59
Age: intervention: 56.33 (SD 8.50) years; comparator: 53.52 (SD 10.47) years

% Female: 88.1%

SES and ethnicity: education (completed high school or further studies): intervention: 56.7%; com-
parator: 37.9%; work (in part-time or full-time work): intervention: 56.7%; comparator: 63.3%

Inclusion criteria

« Men and women aged 18-75 years

« Diagnosed with IBS for = 6 months

« Met Rome-lll criteria

« Had to be physically and mentally capable of performing yoga exercises

Exclusion criteria

« Faecal lactoferrin>7 mg/g

« Presence of inflammatory bowel disease

« Complete resection of the colon

« Ongoing acute infection

« Concurrent disease that precluded even light yoga exercise

« Pregnancy

» Regularyoga practice or nutrition counselling in previous 12 months

Recruitment: Department of Internal and Integrative Medicine via advertisements online and in the lo-
cal press in March and April 2016.

Recruitment rate: not reported

Region: Essen, Germany

Interventions Number of experimental conditions: 2; exercise intervention and dietary intervention comparator
Number of participants (analysed): 59

Description of intervention: traditional Hatha yoga group sessions of 75 minutes' duration twice
weekly for 12 weeks designed by a certified Hatha yoga instructor, prior to the intervention, and specif-
ically customised for people with IBS. Level, difficulty and intensity increased carefully as programme
progressed. Participants were provided with a written manual and 3 x 30-minute videos and were en-
couraged to practice their yoga at home every day. Prior to participants' home practice, yoga practice
was introduced in class.

Duration: 12 weeks
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Schumann 2018 (continued)

Number of contacts: 24

Setting: Department of Internal and Integrative Medicine at the University of Duisburg-Essen and
home

Modality: face-to-face, home practice

Interventionist: certified Hatha yoga Instructor

Integrity: intervention provided by same yoga instructor throughout the study.

Date of study: recruitment occurred in March-April 2016. Dates of intervention period not reported.

Description of comparator: FODMAP diet: participants received 4 x 60- to 90-minute sessions of nu-
tritional counselling; consisting of an educational group lecture, 2 sessions of individual counselling
based around a food diary and a group counselling session. After the study’s 12-week intervention
period (elimination phase), participants rechallenged each week a different FODMAP group for 2-3
days during that week to test individual tolerance levels to each of the FODMAP groups (reintroduction
phase). All participants completed a 6-day food diary on 2 occasions; once during the study screening
period and once during the last week of the 12-week study intervention period. A nutritionist scored di-
aries according to the amount of FODMAP consumption and patient compliance.

Outcomes Primary outcome
« IBS symptoms (IBS-SSS) at 12 weeks
Secondary outcomes
o IBS-SSS at 24 weeks
« IBS quality of life (IBS-QOL) and SF-36
+ Anxiety or depression (HADS)
« Perceived stress (CPSS and PSQ (see notes))
» Body awareness and responses (BAQ, BRS (see notes))
« Self-reported relief of IBS symptoms and global improvement
« Gut microbiomes (intended for reporting in a separate paper)
Outcome relating to reported adverse events: safety: adverse events
Outcome assessment time points: 12 weeks - end of intervention; 24 weeks - end of follow-up
Preplanned subgroup analyses: exploratory subgroup analyses performed to control for potential dif-
ferences within different IBS subtypes
Unplanned subgroup analyses: none
Lost to follow-up: loss to week 12: intervention: 3/30 (10%); comparator: 4/29 (14%); loss to week 24:
intervention: 2/27 (7%); comparator: 3/25 (12%)
Analysis: ITT

Notes The outcome of IBS-SSS at 24 weeks was listed as a secondary outcome in the trial registry entry but re-
ported as the primary outcome in the published paper. Additional outcomes that were not listed in the
trial registry entry were reported in the study including assessment of perceived stress (PSQ), BAQ and
BRS.
Clinically relevant improvements for IBS symptoms were defined as decrease in = 50 points on the IBS-
SSS (cites development paper Francis 1997).

Risk of bias

Bias Authors' judgement  Support for judgement
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Random sequence genera-  Low risk An independent researcher not involved in recruitment created the randomi-

tion (selection bias) sation sequence. Block randomisation with stratification by history of depres-
sion.

Allocation concealment Low risk Sealed, opaque envelopes prepared by an independent researcher.

(selection bias)

Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.

and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-

mance bias) vention.

All outcomes

Blinding of outcome as- Low risk Study outcomes were assessed at week 12 after randomisation by an outcome

sessment (detection bias)
All outcomes

assessor blinded to participant's allocation; however, highly possible that
blinding could have been broken.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 20% loss to follow-up overall, but comparable across arms (intervention: 5/30;
control: 7/29) and an ITT analysis was performed.

Selective reporting (re-
porting bias)

High risk Secondary outcome of IBS-SSS at 24 weeks switched to primary outcome in
published study (originally intended primary outcome of IBS-SSS at 12 weeks
was reported). Non-registered outcomes newly introduced in published study
to assess perceived stress (PSQ), BAQ and BRS.

Other bias

Unclear risk Insufficient details about baseline characteristics (e.g. other morbidities im-
pacting on outcomes) but information on covariate analysis was provided.

Shahabi 2016

Study characteristics

Methods

Study design: RCT
Funding: Gail and Gerald Oppenheimer Family Foundation and Marcled Foundation

Published protocol/trial registration: no

Participants

Men and women aged 18-65 years who reported their primary medical complaint as chronic abdomi-
nal pain or discomfort and associated bowel habit changes consistent with ROME IlI criteria for IBS.

Number randomised: 35

Age: mean 36.3 (SD 12.8) years

% Female: 88.9%

SES and ethnicity: education 96.2% attained high school diploma; 40.7% married, 48.2% single
Inclusion criteria

« Men and women aged 18-65 years

+ Primary medical complaint was chronic abdominal pain or discomfort

« Associated bowel habit changes consistent with ROME Ill criteria for IBS
« Physically able to engage in an exercise programme

« Consumed <2 drinks of alcohol per day

« Not practicing yoga more than once per week upon starting treatment
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Exclusion criteria

« Major psychiatric disorders, such as schizophrenia or bipolar disorder (not those with mild-to-mod-
erate anxiety or depression symptoms or on psychotropic medications, if on a consistent dose for 3
months)

Recruitment: flyers in the community, Internet announcements and referrals from University of Cali-
fornia, Los Angeles and local physicians

Recruitment rate: not reported

Region: University of California, Los Angeles, USA

Interventions

Number of experimental conditions: 2; exercise intervention and walking control
Number of participants (analysed): intervention: 17; control: 10

Description of intervention: 16 group sessions of yoga offered on a biweekly basis, led by an lyen-
gar yoga-certified instructor. Sessions lasted about 60 minutes. At each session, participants alternat-
ed between practicing 2 sequences of lyengar yoga postures. Postures were first demonstrated by the
instructor who also discussed the health benefits of each posture. Participants were encouraged to
practice select postures at home between sessions. Pictures of the poses provided to help with home
practice, and instructors discussed ways of facilitating home practice (e.g. use of cushion as a bolster).
Sequences and home practice postures consisted of seated poses, inversions, backbends, twists and
restorative supine poses. Postures selected because they were believed to be therapeutic for abdomi-
nal symptoms associated with IBS. Senior lyengar yoga instructors were consulted to select postures,
and sequences were approved by Mr lyengar, the founder of the lyengar School of Yoga, in India. Be-
cause lyengar yoga emphasises alignment, props including bolsters, chairs, belts and blocks were used
to help achieve postures.

Duration: 8 weeks

Number of contacts: 16

Setting: university

Modality: supervised

Interventionist: lyengar yoga-certified instructor, physical trainers

Integrity: senior lyengar yoga instructors were consulted to select postures, and sequences were ap-
proved by the founder of the lyengar School of yoga, in India.

Date of study: not reported

Description of control: 16 group sessions of non-aerobic, moderate paced, outdoor walking led by
physical trainers who set the pace and led discussion during each session. Walking sessions were of-
fered on a biweekly basis and lasted about 60 minutes. Discussion during each walking session focused
on health benefits of walking and physical activity.

Outcomes

Primary outcomes

+ Overall GI symptoms (21-point NRS)
« Abdominal pain severity (21-point NRS)

« Positive And Negative Affect Schedule (PANAS-X) - Negative Affect Scale only at end of treatment (8
weeks) and 6-month follow-up

Secondary outcomes

« Gl symptom-specific anxiety - Visceral Sensitivity Index (VSI)
« Severity of somatic symptoms - Patient Health Questionnaire-15
« State anxiety - Spielberger State Anxiety Inventory

Outcome relating to reported adverse events: not reported
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Outcome assessment time points: 8 weeks - end of intervention; 26 weeks - post-intervention fol-
low-up

Preplanned subgroup analyses: none
Unplanned subgroup analyses: -

Lost to follow-up: 8 (23%) until end of intervention (intervention: 5 (14%); control: 3 (9%)); 15 (43%) at
6-month follow-up (intervention: 10 (29%); control: 5 (14%))

Analysis: per-protocol

Notes No specific MCID stated for any of the measured outcomes.
Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information.

tion (selection bias)

Allocation concealment Unclear risk Insufficient information.
(selection bias)

Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.
and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-
mance bias) vention.

All outcomes

Blinding of outcome as- Unclear risk Insufficient information.
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Rate of attrition was 23% at 8 weeks and 42% at 6 months, with uneven rates
(attrition bias) between groups and ITT analysis was not performed.
All outcomes

Selective reporting (re- Unclear risk No protocol or trial registration to determine whether outcomes reported
porting bias) were preplanned.
Other bias Unclear risk Uneven group sizes; differences in baseline characteristics including baseline

bowel habits and current exercise habits.

Taneja 2004
Study characteristics
Methods Study design: RCT
Funding: Central Council for Research in Yoga and Naturopathy
Published protocol/trial registration: no
Participants Men with confirmed IBS-D (Rome Il criteria)
Number randomised: 22
Age: mean 30.9 (SD 6.79) years
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% Female: 0%
SES and ethnicity: 100% Indian
Inclusion criteria

« Men aged 20-50 years

« Symptoms of diarrhoea in terms of increased frequency and consistency; i.e. frequency of stools > 3
per day

« Stools looser in consistency along with either of these symptoms - urgency, mucoid stools, evidence
of straining and lumpy stools

« Symptoms present for > 3 months

« Patients were screened for other gastroenterological problems on the basis of findings in barium en-
ema, endoscopy, sigmoidoscopy, ultrasound and haematological profile

Exclusion criteria

« History of systemic diseases such as hypertension, diabetes, any major psychiatric problem, chronic
alcoholism and smoking

« Chronic use of drugs for major psychiatric illnesses (known to alter the autonomic functions and gut
motility)

Recruitment: gastroenterology clinics of All India Institute of Medical Sciences and Safdarjung Hospi-
tal

Recruitment rate: not reported

Region: New Delhi, India

Interventions

Number of experimental conditions: 2; exercise intervention and pharmacological intervention com-
parator

Number of participants (analysed): intervention: 9; comparator: 12

Description of exercise intervention: participants taught and advised to practice Surya Nadi pranaya-
ma (right-nostril breathing) and a set of 12 asanas (Vajrasana, Shashankasana in 2 variations, Ush-
trasana, Marjariasana, Bhujangasana, Padhastasana, Dhanurasana, Trikonasana in 2 variations,
Pawanmuktasana, and Paschimottanasana) twice per day, morning and evening for 2 months.

Duration: 8 weeks

Number of contacts: 2: month 1 and 2
Setting: home

Modality: unsupervised
Interventionist: not reported
Integrity: not reported

Date of study: not reported

Description of comparator: loperamide 2-6 mg/day

Outcomes « Autonomic symptoms score - 10 symptoms scored 0 or 1 (absent/present) and summed on a 0-10

scale

« Bowel symptoms - Talley's Bowel Disease Questionnaire including stool consistency and nature

« Autonomic function testing - continuous electrogastrography, respiration, surface electrogastrogra-
phy

« Anxiety evaluation - Spielberger State and Trait Anxiety Inventory

« Gastric motility evaluation - surface electrogastrography
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+ Physical flexibility - distance (in centimetres) between fixed landmarks

Primary and secondary outcomes not specified

Outcome relating to reported adverse events: not reported

Outcome assessment time points: 8 weeks - end of intervention

Preplanned subgroup analyses: not reported

Unplanned subgroup analyses: not reported

Lost to follow-up: 1

Analysis: per-protocol

Notes No specific MCID stated for any of the measured outcomes.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information.

tion (selection bias)

Allocation concealment Unclear risk Insufficient information.

(selection bias)

Blinding of participants High risk Group allocation was not blinded to participants, clinicians or researchers.
and personnel (perfor- However, it was not possible to blind participants and personnel for this inter-
mance bias) vention.

All outcomes

Blinding of outcome as- Unclear risk Insufficient information as to how questionnaire was administered or data
sessment (detection bias) were analysed.

All outcomes

Incomplete outcome data  Low risk Only 1 dropout in the control arm; however, no ITT analysis performed.
(attrition bias)

All outcomes

Selective reporting (re- Unclear risk No protocol or trial registration to determine whether outcomes reported
porting bias) were preplanned.

Other bias Unclear risk Did not specify baseline characteristics of each group.

BAQ: Body Awareness Questionnaire; BRS: Body Responsiveness Scale; CPSS: Cohen Perceived Stress Scale; CSI-18: Child Somatization
Inventory-18; Gl: gastrointestinal; HADS: Hospital Anxiety and Depression Scale; IBS: irritable bowel syndrome; IBS-C: constipation-
predominant irritable bowel syndrome; IBS-D: diarrhoea-predominant irritable bowel syndrome; IBS-M: irritable bowel syndrome with
mixed episodes of diarrhoea or constipation; IBS-QOL: Irritable Bowel Syndrome Quality Of Life; IBS-SSS: Irritable Bowel Syndrome Severity
Scoring System; IL: interleukin; ITT: intention to treat; MCID: minimal clinically important difference; NRS: Numeric Rating Scale; PSQ:
Perceived Stress Questionnaire; RCT: randomised controlled trial; SD: standard deviation; SES: socioeconomic status; SF-36: 36-item Short
Form; TNF: tumour necrosis factor; VO, max: maximal oxygen consumption.

Characteristics of excluded studies [ordered by study ID]
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Study Reason for exclusion

Banerjee 2019 Yoga-enhanced CBT: co-intervention in the intervention group only.
D'Silva 2019 Not an RCT.

De Schryver 2009 Specifically excluded people with IBS.

Eriksson 2007

Not an RCT.

Evans 2018

Not an RCT (follow-up of Evans 2014 already included).

Hamaguchi 2013

Control intervention did not match review question.

Johannesson 2015

Not an RCT (observational study follow-up of previous RCT included in review).

Kavuri 2015b

Not an RCT (observational study follow-up of previous RCT included in review).

Li2008 Use of non-validated stool assessment scale (unable to contact authors to confirm).
Liang 2010 Not IBS participants and not an RCT.

Lui 2007 Not IBS participants and not an RCT.

Madhu 1988 Use of non-validated symptom scale (unable to contact authors to confirm).

Shah 2020 Not an RCT.

Tavakoli 2019

Not a physical activity intervention.

Villoria 2006 Not an RCT.

Zhao 2019 CBT + exercise: co-intervention in the intervention group only.
Zhou 2019 Not an RCT.

Zia 2014 Not physical activity intervention.

CBT: cognitive behavioural therapy; IBS: irritable bowel syndrome; RCT: randomised controlled trial.

Characteristics of ongoing studies [ordered by study ID]

ChiCTR1800015204

Study name Research on exercise therapy of patients with irritable bowel syndrome based on intelligent moni-
toring technique

Methods Randomised trial (parallel assignment)

Participants Inclusion criteria

« Diagnosed by Roman IV criteria of irritable bowel syndrome
o Adults (? 18 years)
« Voluntary participation in the study

Exclusion criteria

« Severe primary diseases and mental illness
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« Pregnant or breastfeeding women
« Diagnosed with digestive tract organic disease

« Taking drugs that may cause gastrointestinal disorders, such as calcium channel blockers, anti-
cholinergic drugs, prostaglandins, antacids, promote power agent

« History of severe cardiovascular system or respiratory system disease
« Regular exercise habits (frequency > 3 times per week, or > 30 minutes)

Interventions

Exercise therapy based on intelligent monitoring technique

Outcomes

Primary outcome: IBS severity (IBS-SSS)

Secondary outcomes: quality of life (IBS-QOL); anxiety; depression; social support; resilience scale

Starting date

April 2018

Contact information

Zhou Changli; +86 18243062519; zhoucll6@mails.jlu.edu.cn

Notes
NCT04315714
Study name Impact of a yoga intervention on chronic abdominal pain, and associations with the metagenome
and metabolome in participants with IBS
Methods Randomised trial (cross-over assignment)

Participants

Inclusion criteria

« Ability to read/write in English
o Access to smartphone/computer/email; Internet and camera access for online/virtual yoga ses-
sions via Zoom

« Physical ability to engage in twice weekly yoga for 6 weeks (60 minutes each session), with phys-
ical clearance provided by current healthcare provider

« Diagnosis of IBS and IBS subtype (for cases), with documentation provided by current healthcare
provider

« Self-report mean abdominal pain over past 7 days = 3 (for cases: on 0-10 scale)
« Willingness to participate in all study procedures

Exclusion criteria

« Regularyoga practice (past 3 months)

« Recent antibiotic use (past 3 months)

« Consumption of a strict vegan/vegetarian diet

« Plantoinitiate prebiotic/synbiotic/probiotic use during study period

« Any medical condition (cardiac, pulmonary, neurological, musculoskeletal, immunological, etc.)
that would preclude engagement in the yoga intervention

« Any organic gastrointestinal condition (inflammatory bowel disease: Crohn's disease, ulcerative
colitis, active Helicobacter pylori infection, etc.)

« Severe comorbid pain or psychiatric condition requiring recent hospitalisation
« Pregnancy, or plans to become pregnant during study period
« Unwilling to participate in study procedures

Interventions

« Experimental: IBS yoga intervention (delivered online/virtually via Zoom)
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10 participants with IBS will be randomised to the 6-week yoga intervention at beginning of trial,
followed by 6-week control condition (observation/active monitoring).

« Experimental: IBS wait-list control

10 participants with IBS will be randomised to the 6-week wait-list control (observation/active
monitoring) at beginning of trial, followed by 6-week yoga intervention.

« Experimental: HC yoga Intervention (delivered online/virtually via Zoom)

10 participants serving as HC will be randomised to the 6-week yoga intervention at beginning of

trial, followed by 6-week control condition (observation/active monitoring).

« Experimental: HC wait-list control condition

10 participants serving as HC will be randomised to the 6-week wait-list control (observation/active

monitoring) at beginning of trial, followed by the 6-week yoga intervention.

Outcomes Primary outcome

« Changes in abdominal pain (at 6 weeks)

Secondary outcomes

« Baseline metagenomics
« Baseline Metabolomics

o Changes in metagenomics (at 6 weeks)
« Changes in metabolomics (at 6 weeks)

Starting date March 2021
Contact information Kristen R Weaver, PhD; 410-706-5119; kristen.weaver@umaryland.edu
Notes

HC: healthy control; IBS: irritable bowel syndrome; IBS-QOL: Irritable Bowel Syndrome Quality of Life; IBS-SSS: Irritable Bowel Syndrome

Symptom Severity Score.

DATA AND ANALYSES

Comparison 1. Physical activity compared with usual care

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.1 IBS symptoms 5 185 Std. Mean Difference (IV, Random, -0.93[-1.44,-0.42]
95% Cl)
1.2 IBS symptoms (studies 2 64 Std. Mean Difference (IV, Random, -0.62[-1.44,0.21]
with low risk of selection 95% Cl)
bias)
1.3 Quality of life 4 134 Std. Mean Difference (IV, Random, 1.17[-0.30, 2.64]

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1.4 Quality of life (studies 2 64 Std. Mean Difference (IV, Fixed, 95% -0.11[-0.61, 0.38]
with low risk of selection Cl)
bias)
1.5 Abdominal pain 2 64 Std. Mean Difference (IV, Fixed, 95% 0.01[-0.48, 0.50]
Cl)

Analysis 1.1. Comparison 1: Physical activity compared with usual care, Outcome 1: IBS symptoms

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Daley 2008 25.4 10.8 22 28.3 10.5 21 235% -0.27 [-0.87, 0.33] —m
Evans 2014 -2.27 2.27 11 0.44 2.36 10 16.1% -1.12 [-2.06 , -0.19] R
Fani 2019 69.6 51 10 212.8 79.81 10 12.9% -2.05[-3.17,-0.92] —_—
Hajizadeh Maleki 2018 290 59.1 24 329.2 66.3 27 24.4% -0.61[-1.18, -0.05] |
Jia 2016 142.5 33.4 30 189 46.3 20 23.1% -1.17 [-1.79 , -0.56] -
Total (95% CI) 97 88 100.0% -0.93 [-1.44, -0.42] ’
Heterogeneity: Tau? = 0.20; Chi2 = 10.01, df = 4 (P = 0.04); 12 = 60%
Test for overall effect: Z = 3.56 (P = 0.0004) _:4 _:2 i 1:1
Test for subgroup differences: Not applicable Favours intervention Favours control

Analysis 1.2. Comparison 1: Physical activity compared with usual
care, Outcome 2: IBS symptoms (studies with low risk of selection bias)

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Daley 2008 25.4 10.8 22 28.3 10.5 21 59.1% -0.27 [-0.87, 0.33]
Evans 2014 -2.27 2.27 11 0.44 2.36 10 40.9% -1.12 [-2.06 , -0.19] -
Total (95% CI) 33 31 100.0% -0.62 [-1.44, 0.21]
Heterogeneity: Tau2 = 0.21; Chi2 = 2.28, df = 1 (P = 0.13); I? = 56%
Test for overall effect: Z = 1.47 (P = 0.14) 4 2 0 2 4
Test for subgroup differences: Not applicable Favours intervention Favours control

Analysis 1.3. Comparison 1: Physical activity compared with usual care, Outcome 3: Quality of life

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Daley 2008 31.5 13.6 22 359 13.3 21 26.2% -0.32[-0.92, 0.28]
Evans 2014 2.73 8.07 11 0 8.37 10 251% 0.32[-0.54,1.18]
Fani 2019 90 8.5 10 57.9 16.1 10 23.2% 2.39[1.18, 3.59] —.—
Jia 2016 76.5 6 30 61.8 5.9 20 25.6% 2.43[1.68, 3.18] -
Total (95% CI) 73 61 100.0% 1.17 [-0.30, 2.64]
Heterogeneity: Tau? = 2.06; Chi2 = 39.14, df = 3 (P < 0.00001); I? = 92%
Test for overall effect: Z = 1.56 (P = 0.12) 4 2 0 2 4
Test for subgroup differences: Not applicable Favours control Favours intervention
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Analysis 1.4. Comparison 1: Physical activity compared with usual
care, Outcome 4: Quality of life (studies with low risk of selection bias)
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Daley 2008 31.5 13.6 22 35.9 13.3 21 67.3% -0.32[-0.92, 0.28]
Evans 2014 2.73 8.07 11 0 8.37 10 327% 0.32 [-0.54, 1.18]
Total (95% CI) 33 31 100.0% -0.11 [-0.61, 0.38]

Heterogeneity: Chiz=1.42, df =1 (P =0.23); 2 = 30%
Test for overall effect: Z = 0.44 (P = 0.66)
Test for subgroup differences: Not applicable

2 0 2 4
Favours intervention

4
Favours control

Analysis 1.5. Comparison 1: Physical activity compared with usual care, Outcome 5: Abdominal pain

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Daley 2008 49.3 15 22 46.4 15.6 21 67.6% 0.19[-0.41, 0.79] —m—
Evans 2014 -1.27 1.96 11 -0.5 2.15 10 32.4% -0.36 [-1.23, 0.50] R —
Total (95% CI) 33 31 100.0% 0.01 [-0.48 , 0.50]
Heterogeneity: Chi2 = 1.04, df =1 (P = 0.31); I2 = 3%
Test for overall effect: Z = 0.04 (P = 0.97) 2 1 0 1 2
Test for subgroup differences: Not applicable Favours intervention Favours control
Comparison 2. Yoga compared with walking
Outcome or subgroup  No. of studies No. of partici- Statistical method Effect size
title pants
2.11BS symptoms 2 124 Std. Mean Difference (IV, Random, 95% -1.16 [-3.93, 1.62]
cl)
2.2 Quality of life 1 97 Mean Difference (IV, Random, 95% Cl) 53.45[38.85, 68.05]
2.3 Abdominal pain 1 27 Mean Difference (IV, Fixed, 95% Cl) 2.30[-0.79, 5.39]

Analysis 2.1. Comparison 2: Yoga compared with walking, Outcome 1: IBS symptoms

Yoga Walking Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kavuri 2015a -231.5 89.6318 66 1.83 92.2 31 50.5% -2.56 [-3.12, -2.00] »
Shahabi 2016 -3.3 6.4 17 -5 5.1 10 49.5% 0.28 [-0.51, 1.06]
Total (95% CI) 83 41 100.0% -1.16 [-3.93, 1.62]

Heterogeneity: Tau? = 3.90; Chi2 = 33.08, df = 1 (P < 0.00001); I> = 97%
Test for overall effect: Z =0.81 (P =0.42)
Test for subgroup differences: Not applicable

4 2 0 2 4
Favours yoga Favours walking
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Analysis 2.2. Comparison 2: Yoga compared with walking, Outcome 2: Quality of life

Yoga Walking Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kavuri 2015a 53.65  32.443 66 0.2 35 31 100.0% 53.45 [38.85, 68.05] _._
Total (95% CI) 66 31 100.0% 53.45 [38.85 , 68.05] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 7.18 (P < 0.00001) -100 50 0 50 100
Test for subgroup differences: Not applicable Favours walking Favours yoga

Analysis 2.3. Comparison 2: Yoga compared with walking, Outcome 3: Abdominal pain

Yoga Walking Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Shahabi 2016 8.1 4.2 17 5.8 3.8 10 100.0% 2.30[-0.79, 5.39]
Total (95% CI) 17 10 100.0% 2.30 [-0.79, 5.39]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.46 (P = 0.14) -100 50 0 50 100
Test for subgroup differences: Not applicable Favours yoga Favours walking

Comparison 3. Studies with similar physical activity interventions compared with any control

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.11BS symptoms 9 389 Std. Mean Difference (IV, Random, -0.85[-1.55,-0.16]
95% Cl)

3.1.1 Yoga intervention 5 225 Std. Mean Difference (IV, Random, -0.75[-2.01, 0.51]
95% Cl)

3.1.2 Supervised treadmill 2 71 Std. Mean Difference (IV, Random, -1.24[-2.64,0.15]

exercise 95% Cl)

3.1.3 Advice to increase 2 93 Std. Mean Difference (IV, Random, -0.72[-1.61,0.17]

physical activity 95% Cl)

3.2 Quality of life 6 290 Std. Mean Difference (IV, Random, 1.00[0.04,1.97]
95% Cl)

3.2.1Yoga intervention 3 177 Std. Mean Difference (IV, Random, 0.60 [-0.59, 1.79]
95% Cl)

3.2.2 Supervised treadmill 1 20 Std. Mean Difference (IV, Random, 2.39[1.18, 3.59]

exercise 95% Cl)

3.2.3 Advice to increase 2 93 Std. Mean Difference (IV, Random, 1.04 [-1.65, 3.74]

physical activity 95% Cl)

3.3 Abdominal pain 2 48 Std. Mean Difference (1V, Fixed, 95% 0.13[-0.45,0.72]
Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
3.3.1 Yoga intervention 2 48 Std. Mean Difference (IV, Fixed, 95% 0.13[-0.45,0.72]

Cl)

Analysis 3.1. Comparison 3: Studies with similar physical activity
interventions compared with any control , Outcome 1: IBS symptoms

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.1.1 Yoga intervention
Evans 2014 -2.27 2.27 11 0.44 2.36 10  10.3% -1.12 [-2.06 , -0.19] —
Kavuri 2015a -231.5 89.6 66 1.83 92.2 31 11.8% -2.56 [-3.12, -2.00] -
Schumann 2018 196.86 86.08 30 163.55 94.1 29 11.9% 0.36 [-0.15, 0.88] .
Shahabi 2016 -3.3 6.4 17 -5 5.1 10  11.0% 0.28 [-0.51, 1.06] -
Taneja 2004 1.55 1.81 9 2.75 1.48 12 10.5% -0.71 [-1.60, 0.19] —
Subtotal (95% CI) 133 92  55.5% -0.75 [-2.01, 0.51] ’
Heterogeneity: Tau? = 1.93; Chi2 = 64.82, df = 4 (P < 0.00001); I2 = 94%
Test for overall effect: Z = 1.17 (P = 0.24)
3.1.2 Supervised treadmill exercise
Fani 2019 69.6 51 10 212.8 79.81 10 9.5% -2.05[-3.17,-0.92] —_—
Hajizadeh Maleki 2018 290 59.1 24 329.2 66.3 27 11.8% -0.61 [-1.18, -0.05] |
Subtotal (95% CI) 34 37 213% -1.24 [-2.64 , 0.15] ’
Heterogeneity: Tau? = 0.82; Chi2 = 4.99, df = 1 (P = 0.03); 12 = 80%
Test for overall effect: Z = 1.75 (P = 0.08)
3.1.3 Advice to increase physical activity
Daley 2008 25.4 10.8 22 28.3 10.5 21 11.6% -0.27[-0.87, 0.33] -
Jia 2016 142.5 33.4 30 189 46.3 20 11.6% -1.17 [-1.79, -0.56] -
Subtotal (95% CI) 52 41 23.2% -0.72 [-1.61, 0.17] ‘
Heterogeneity: Tau2 = 0.31; Chi2 = 4.27,df =1 (P =0.04); 2= 77%
Test for overall effect: Z = 1.58 (P = 0.11)
Total (95% CI) 219 170 100.0% -0.85 [-1.55, -0.16] ‘

Heterogeneity: Tau? = 0.98; Chi? = 74.40, df = 8 (P < 0.00001); I = 89%
Test for overall effect: Z = 2.41 (P = 0.02)
Test for subgroup differences: Chi2 = 0.41, df =2 (P = 0.81), 12 = 0%

Favours intervention

4 -2 2 4
Favours control
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Analysis 3.2. Comparison 3: Studies with similar physical activity
interventions compared with any control , Outcome 2: Quality of life

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
3.2.1 Yoga intervention
Evans 2014 2.73 8.07 11 0 8.37 10 16.2% 0.32[-0.54, 1.18]
Kavuri 2015a 53.65  32.443 66 0.2 35 31 17.8% 1.59[1.11, 2.08] h
Schumann 2018 54.07 12.68 30 55.74 10.58 29 17.7% -0.14 [-0.65, 0.37]
Subtotal (95% CI) 107 70  51.6% 0.60 [-0.59 , 1.79]
Heterogeneity: Tau? = 1.00; Chi2 = 24.23, df = 2 (P < 0.00001); I? = 92%
Test for overall effect: Z = 0.99 (P = 0.32)
3.2.2 Supervised treadmill exercise
Fani 2019 90 85 10 57.9 16.1 10 14.4% 2.39[1.18, 3.59] e
Subtotal (95% CI) 10 10 14.4% 2.39[1.18, 3.59] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 3.89 (P = 0.0001)
3.2.3 Advice to increase physical activity
Daley 2008 31.5 13.6 22 35.9 13.3 21 17.3% -0.32 [-0.92, 0.28]
Jia 2016 76.5 6 30 61.8 5.9 20 16.7% 2.43[1.68, 3.18] .
Subtotal (95% CI) 52 41 34.0% 1.04 [-1.65, 3.74] }
Heterogeneity: Tau? = 3.66; Chi2 = 31.25, df = 1 (P < 0.00001); 12 = 97%
Test for overall effect: Z = 0.76 (P = 0.45)
Total (95% CI) 169 121  100.0% 1.00 [0.04, 1.97]
Heterogeneity: Tau? = 1.30; Chi2 = 62.51, df = 5 (P < 0.00001); 12 = 92% )

2100 -50
Favours control

Test for overall effect: Z = 2.04 (P = 0.04)
Test for subgroup differences: Chi2 = 4.36, df = 2 (P =0.11), I2 = 54.1%

Analysis 3.3. Comparison 3: Studies with similar physical activity
interventions compared with any control , Outcome 3: Abdominal pain

50 100
Favours intervention

Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
3.3.1 Yoga intervention
Evans 2014 -1.27 1.96 11 -0.5 2.15 10  45.9% -0.36 [-1.23, 0.50] —m
Shahabi 2016 8.1 4.2 17 5.8 3.8 10  54.1% 0.55[-0.25, 1.35] i
Subtotal (95% CI) 28 20 100.0% 0.13[-0.45, 0.72] ‘
Heterogeneity: Chi2 = 2.30, df = 1 (P = 0.13); 12 = 56%
Test for overall effect: Z = 0.44 (P = 0.66)
Total (95% CI) 28 20 100.0% 0.13 [-0.45, 0.72]

Heterogeneity: Chi2 = 2.30, df = 1 (P = 0.13); I2 = 56%

r

-4 -2
Favours intervention

Test for overall effect: Z = 0.44 (P = 0.66)
Test for subgroup differences: Not applicable

Comparison 4. Physical activity compared with pharmacological therapy

2 4
Favours control

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.1 1BS symptoms 1 21 Mean Difference (IV, Random, 95% -1.20 [-2.65, 0.25]

cl)
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Analysis 4.1. Comparison 4: Physical activity compared with pharmacological therapy, Outcome 1: IBS symptoms

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Taneja 2004 1.55 1.81 9 2.75 1.48 12 100.0% -1.20 [-2.65, 0.25]
Total (95% CI) 9 12 100.0% -1.20 [-2.65, 0.25]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.62 (P = 0.10) -100 50 0 50 100

Test for subgroup differences: Not applicable

Comparison 5. Physical activity compared with dietary interventions

Favours intervention

Favours control

Outcome or sub- No. of studies No. of partici- Statistical method Effect size

group title pants

5.1 1BS symptoms 1 59 Mean Difference (IV, Fixed, 95% Cl) 33.31[-12.86,79.48]
5.1.1 12 weeks 1 59 Mean Difference (IV, Fixed, 95% Cl) 33.31[-12.86,79.48]
5.2 Quality of life 1 118 Mean Difference (IV, Fixed, 95% Cl) -0.59 [-4.47, 3.28]
5.2.112 weeks 1 59 Mean Difference (IV, Fixed, 95% CI) -1.67[-7.62,4.28]
5.2.2 24 weeks 1 59 Mean Difference (IV, Fixed, 95% Cl) 0.20 [-4.90, 5.30]

5.3 Abdominal pain 1 118 Mean Difference (1V, Fixed, 95% Cl) 9.83[-1.83, 21.50]
5.3.112 Weeks 1 59 Mean Difference (IV, Fixed, 95% Cl) 12.00 [-4.96, 28.96]
5.3.2 24 Weeks 1 59 Mean Difference (IV, Fixed, 95% Cl) 7.89[-8.19, 23.97]

Analysis 5.1. Comparison 5: Physical activity compared with dietary interventions, Outcome 1: IBS symptoms

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
5.1.1 12 weeks
Schumann 2018 196.86 86.08 30 163.55 94.51 29 100.0% 33.31[-12.86, 79.48] __._
Subtotal (95% CI) 30 29 100.0% 33.31[-12.86 , 79.48]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.41 (P = 0.16)
Total (95% CI) 30 29 100.0% 33.31 [-12.86 , 79.48] ?
Heterogeneity: Not applicable
Test for overall effect: Z = 1.41 (P = 0.16) _1:00 _5:0 (') 5: 160

Test for subgroup differences: Not applicable

Favours intervention

Favours control
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Analysis 5.2. Comparison 5: Physical activity compared with dietary interventions, Outcome 2: Quality of life

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
5.2.1 12 weeks
Schumann 2018 54.07 12.68 30 55.74 10.58 29 42.4% -1.67 [-7.62 , 4.28]
Subtotal (95% CI) 30 29 42.4% -1.67 [-7.62 , 4.28] :

Heterogeneity: Not applicable
Test for overall effect: Z = 0.55 (P = 0.58)

5.2.2 24 weeks
Schumann 2018 56.85 10 30 56.65 10 29  57.6% 0.20 [-4.90, 5.30]
Subtotal (95% CI) 30 29 57.6% 0.20 [-4.90, 5.30]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.08 (P = 0.94)

Total (95% CI) 60 58 100.0% -0.59 [-4.47 , 3.28]

Heterogeneity: Chi2 = 0.22, df =1 (P = 0.64); 2= 0%

Test for overall effect: Z = 0.30 (P = 0.76) _1:00 _5:0 0 5:0 160
Test for subgroup differences: Chi2 = 0.22, df =1 (P = 0.64), 12 = 0% Favours control Favours intervention

Analysis 5.3. Comparison 5: Physical activity compared with dietary interventions, Outcome 3: Abdominal pain

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
5.3.1 12 Weeks
Schumann 2018 36.03 32.14 30 24.03 34.26 29 47.3% 12.00 [-4.96 , 28.96] 1w
Subtotal (95% CI) 30 29 47.3% 12.00 [-4.96 , 28.96] ’

Heterogeneity: Not applicable
Test for overall effect: Z = 1.39 (P = 0.17)

5.3.2 24 Weeks

Schumann 2018 28.57 34.7 30 20.68 28.06 29  52.7% 7.89[-8.19, 23.97]

Subtotal (95% CI) 30 29  52.7% 7.89 [-8.19, 23.97] t
Heterogeneity: Not applicable

Test for overall effect: Z = 0.96 (P = 0.34)

Total (95% CI) 60 58 100.0% 9.83 [-1.83, 21.50]

Heterogeneity: Chi2 = 0.12, df =1 (P =0.73); 2= 0% r

Test for overall effect: Z = 1.65 (P = 0.10) _1:00 _5:0 0 5:0 160
Test for subgroup differences: Chi2 = 0.12, df =1 (P = 0.73), 2= 0% Favours intervention Favours control

APPENDICES

Appendix 1. Electronic search strategies
CENTRAL (Cochrane Library, Wiley)

IDSearch

#1MeSH descriptor: [Irritable Bowel Syndrome] explode all trees

#2MeSH descriptor: [Colonic Diseases] this term only

#3MeSH descriptor: [Colonic Diseases, Functional] this term only

#4((irritable or functional or spastic) next (bowel or colon)):ti,ab,kw (Word variations have been searched)
#5((irritable or functional or spastic) near (bloat* or constipat* or diarrh*)):ti,ab,kw (Word variations have been searched)
#6ibs:ti,ab,kw (Word variations have been searched)

#7#1 or #2 or #3 or #4 or #5 or #6

#8MeSH descriptor: [Exercise] explode all trees

#9MeSH descriptor: [Exercise Therapy] explode all trees

#10MeSH descriptor: [Physical Therapy Modalities] explode all trees

#11MeSH descriptor: [Motor Activity] explode all trees
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#12MeSH descriptor: [Physical Exertion] explode all trees

#13MeSH descriptor: [Physical Fitness] explode all trees

#14MeSH descriptor: [Physical Education and Training] explode all trees

#15MeSH descriptor: [Sports] explode all trees

#16(physical* near (activ* or fitness or fit or train* or endur* or exertion)):ti,ab,kw (Word variations have been searched)
#17motor activity:ti,ab,kw (Word variations have been searched)

#18(walk or walking or running or jogging or bicycl* or aerobic* or swim* or sport*):ti,ab,kw (Word variations have been searched)
#19((cycle or cycling) near (school* or work or workplace or commut* or travel* or leisure* or recreation*)):ti,ab,kw (Word variations have
been searched)

#20((resistance or weight* or strength*) near train*):ti,ab,kw (Word variations have been searched)

#21((lifestyle* or life style* or leisure* or recreation*) near (activ* or physical*)):ti,ab,kw (Word variations have been searched)
#22((lifestyle or life style) near (modif* or change*)):ti,ab,kw (Word variations have been searched)

#23(outdoor near (lifestyle* or life style* or activit* or recreation*)):ti,ab,kw (Word variations have been searched)

#24#8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or #23

#25#7 and #24

#26MeSH descriptor: [Irritable Bowel Syndrome] explode all trees and with qualifier(s): [Rehabilitation - RH]

#27MeSH descriptor: [Colonic Diseases, Functional] explode all trees and with qualifier(s): [Rehabilitation - RH]

#28#25 or #26 or #27

MEDLINE (OvidSP)
# ASearchesResults

1lirritable Bowel Syndrome/6468

2colonic diseases/ or colonic diseases, functional/20586

3((irritable or functional or spastic) adj (bowel or colon)).ti,ab.13006

4((irritable or functional or spastic) adj5 (bloat* or constipat* or diarrh*)).ti,ab.3001
5ibs.ti,ab.7815

6lor2or3or4or534177

Texp Exercise/174424

8exp Exercise Therapy/44875

9exp Physical Therapy Modalities/142118

10motor activity/99847

11physical exertion/61142

12physical fitness/27544

13exp "Physical Education and Training"/14381

14exp Sports/173862

15exercise*.ti,ab.270146

16(physical* adj3 (activ* or fitness or fit or train* or endur* or exertion)).ti,ab.118333
17(motor adj activity).ti,ab.14758

18(walk or walking or running or jogging or bicycl* or aerobic? or swim? or swimming or sport*).ti,ab.324527
19((cycle or cycling) adj5 (school* or work or workplace or commut* or travel* or leisure* or recreation*)).ti,ab.2560
20((resistance or weight* or strength*) adj3 train*).ti,ab.15714

21((lifestyle* or life style* or leisure* or recreation*) adj5 (activ* or physical*)).ti,ab.21510

22((lifestyle or life style) adj5 (modif* or change*)).ti,ab.19043
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23(outdoor adj5 (lifestyle* or life style* or activit® or recreation®)).ti,ab.2048

247or8or9orl0orllorl2orl3orl4orl5orl6orl7orl18or19or20or2lor22or23907443
256 and 241010

26lrritable Bowel Syndrome/rh [Rehabilitation]17
27Colonic Diseases, Functional/rh [Rehabilitation]7
28250r26 0r271031

29randomized controlled trial.pt.505458
30controlled clinical trial.pt.100426
31lrandomized.ab.442267

32placebo.abh.205474

33drug therapy.fs.2147127

34randomly.ab.305249

35trial.ab.465908

36groups.ab.1885345

3729 or300or 31 or32or33o0r34or35o0r 364448873
38exp animals/ not humans.sh.4743200

3937 not 383847673

4028 and 39366

Embase (OvidSP)
# A SearchesResults

lirritable colon/22041

2*colon disease/ or intestine function disorder/7678

3((irritable or functional or spastic) adj (bowel or colon)).ti,ab.19025
4((irritable or functional or spastic) adj5 (bloat* or constipat* or diarrh*)).ti,ab.4752
5ibs.ti,ab.12988

61 or2or3or4or536646

Texp Exercise/289377

8exp kinesiotherapy/66578

9physiotherapy/76366

10physical activity/123682

11fitness/35916

12training/76294

13exp sport/137125

14exercise*.ti,ab.327899

15(physical* adj3 (activ* or fitness or fit or train* or endur* or exertion)).ti,ab.145946
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16(motor adj activity).ti,ab.17132

17(walk or walking or running or jogging or bicycl* or aerobic? or swim? or swimming or sport*).ti,ab.387991
18((cycle or cycling) adj5 (school* or work or workplace or commut* or travel* or leisure* or recreation*)).ti,ab.2857
19((resistance or weight* or strength*) adj3 train*).ti,ab.17774

20((lifestyle* or life style* or leisure* or recreation*) adj5 (activ* or physical*)).ti,ab.26442

21((lifestyle or life style) adj5 (modif* or change*)).ti,ab.26322

22(outdoor adj5 (lifestyle* or life style* or activit* or recreation*)).ti,ab.2462
237or8o0r9orl0orllorl2orl3orl4orl5orl6orl7orl8orl19or20or2lor221061902

246 and 231360

25randomized controlled trial/483842

26single blind procedure/ or double blind procedure/174315

27crossover procedure/54247

28random*.tw.1265503

29((singl* or doubl*) adj (blind* or mask*)).tw.207876

30(crossover or cross over or factorial* or latin square).tw.125783

31(assign* or allocat* or volunteer*).tw.668286

32250r26 or27or28 or29 or30 or 311907142

3324 and 32244

CINAHL (EBSCOHost)
#Query

1( ((irritable or functional or spastic) N1 (bowel or colon)) ) OR ( ((irritable or functional or spastic) N5 (bloat* or constipat* or diarrh*)) )
ORibs

2(MH "Irritable Bowel Syndrome")

3(MH "Colonic Diseases, Functional") OR (MH "Colonic Diseases")

4S1 ORS20RS3

5(MH "Exercise+") OR (MH "Therapeutic Exercise+") OR (MH "Physical Therapy+")

6(MH "Physical Endurance") OR (MH "Physical Activity") OR (MH "Physical Performance”)
7(MH "Physical Fitness") OR (MH "Physical Education and Training+")

8(MH "Sports+")

9( (physical* N3 (activ* or fitness or fit or train* or endur* or exertion)) ) OR "motor activity" OR ( (walk or walking or running or jogging
or bicycl* or aerobic* or swim* or sport*) ) OR ( ((cycle or cycling) N5 (school* or work or workplace or commut* or travel* or leisure* or
recreation*)) ) OR ( ((resistance or weight* or strength*) N3 train*) ) OR ( ((lifestyle* or "life style*" or leisure* or recreation*) N3 (activ* or
physical*)) ) OR ( ((lifestyle or "life style") N3 (modif* or change*)) ) OR ( (outdoor N3 (lifestyle* or "life style*" or activit* or recreation*)) )

10S5 OR S6 OR S7 OR S8 OR S9
11S4 AND S10

1254 AND S10 Limiters - Clinical Queries: Therapy - Best Balance
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Science Citation Index & Conference Proceedings Citation Index (Web of Science)

#4322

#3 AND #2 AND #1

#3249,808,601TS=((random™ or blind* or allocat* or assign* or trial* or placebo* or crossover* or cross-over*))
#21,141,541

TS=((physical* NEAR/3 (activ* or fitness or fit or train* or endur* or exertion))) OR TS=("motor activity") OR TS=(exercise*) OR TS=((walk or
walking or running or jogging or bicycl* or aerobic* or swim* or sport*)) OR TS=(((cycle or cycling) NEAR/5 (school* or work or workplace or
commut* or travel* or leisure* or recreation*))) OR TS=(((resistance or weight* or strength*) NEAR/3 train*)) OR TS=(((lifestyle* or "life style*"
or leisure* or recreation*) NEAR/3 (activ* or physical*))) OR TS=(((lifestyle or "life style") NEAR/3 (modif* or change*))) OR TS=((outdoor
NEAR/3 (lifestyle* or "life style*" or activit* or recreation*)))

#123,806

TS=(((irritable or functional or spastic) NEAR/1 (bowel or colon))) OR TS=(((irritable or functional or spastic) NEAR/5 (bloat* or constipat*
or diarrh*))) OR TS=(IBS)

SportDISCUS (EBSCOHost)
#QueryResults

S15S13 AND S1484
Sl4random® or blind* or allocat™ or assign™ or trial* or placebo™ or crossover* or cross-over*89,132

S13( ((irritable or functional or spastic) N1 (bowel or colon)) ) OR ( ((irritable or functional or spastic) N5 (bloat* or constipat* or diarrh*)) )
ORibs320

PEDRo

Search terms:Hits:
"irritable bowel "
"irritable colon"
"spastic bowel"
"spastic colon"
"functional bowel"
"functional colon"
Total: 26

ClinicalTrials.gov
("irritable bowel" OR "irritable colon") AND (exercise OR exercises OR sport OR sports OR walk OR walking OR swim OR swimming OR cycle
OR cycling OR bicycle OR bicycling OR "physical activity" OR training)94

("spastic bowel" OR "spastic colon") AND (exercise OR exercises OR sport OR sports OR walk OR walking OR swim OR swimming OR cycle
OR cycling OR bicycle OR bicycling OR "physical activity" OR training)94

("functional bowel" OR "functional colon") AND (exercise OR exercises OR sport OR sports OR walk OR walking OR swim OR swimming OR
cycle OR cycling OR bicycle OR bicycling OR "physical activity" OR training)4

Total: 192

WHO ICTRP

Irritable bowel AND exercise OR irritable bowel AND exercises OR irritable bowel AND sport OR irritable bowel AND sports OR irritable
bowel AND physical activity OR irritable bowel AND walk OR irritable bowel AND walking OR irritable bowel AND run OR irritable bowel
AND running OR irritable bowel AND swim OR irritable bowel AND swimming OR irritable bowel AND cycle OR irritable bowel AND cycling
ORirritable bowel AND bicycle OR irritable bowel AND bicycling OR irritable bowel AND training36
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Irritable colon AND exercise OR irritable colon AND exercises OR irritable colon AND sport OR irritable colon AND sports OR irritable colon
AND physical activity OR irritable colon AND walk OR irritable colon AND walking OR irritable colon AND run ORirritable colon AND running
ORiirritable colon AND swim ORirritable colon AND swimming OR irritable colon AND cycle OR irritable colon AND cycling OR irritable colon
AND bicycle OR irritable colon AND bicycling OR irritable colon AND training53

Spastic bowel AND exercise OR spastic bowel AND exercises OR spastic bowel AND sport OR spastic bowel AND sports OR spastic bowel
AND physical activity OR spastic bowel AND walk OR spastic bowel AND walking OR spastic bowel AND run OR spastic bowel AND running
OR spastic bowel AND swim OR spastic bowel AND swimming OR spastic bowel AND cycle OR spastic bowel AND cycling OR spastic bowel
AND bicycle OR spastic bowel AND bicycling OR spastic bowel AND training0

Spastic colon AND exercise OR spastic colon AND exercises OR spastic colon AND sport OR spastic colon AND sports OR spastic colon AND
physical activity OR spastic colon AND walk OR spastic colon AND walking OR spastic colon AND run OR spastic colon AND running OR
spastic colon AND swim OR spastic colon AND swimming OR spastic colon AND cycle OR spastic colon AND cycling OR spastic colon AND
bicycle OR spastic colon AND bicycling OR spastic colon AND training48

Functional bowel AND exercise OR functional bowel AND exercises OR functional bowel AND sport OR functional bowel AND sports OR
functional bowel AND physical activity OR functional bowel AND walk OR functional bowel AND walking OR functional bowel AND run OR
functional bowel AND running OR functional bowel AND swim OR functional bowel AND swimming OR functional bowel AND cycle OR
functional bowel AND cycling OR functional bowel AND bicycle OR functional bowel AND bicycling OR functional bowel AND training2
Functional colon AND exercise OR functional colon AND exercises OR functional colon AND sport OR functional colon AND sports OR
functional colon AND physical activity OR functional colon AND walk OR functional colon AND walking OR functional colon AND run OR
functional colon AND running OR functional colon AND swim OR functional colon AND swimming OR functional colon AND cycle OR
functional colon AND cycling OR functional colon AND bicycle OR functional colon AND bicycling OR functional colon AND training0
Total: 139

HISTORY

Protocol first published: Issue 1,2015
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Drafted the protocol: Joanna Boughtflower, KM, NR, DN
Developed search strategy: NR, DN

Searched for studies: NR

Obtained copies of studies: TC, AG, JMOM, NR, ETT, DN

Selected which studies to include: TC, AG, KM, JMOM, ETT, DN
Extracted data from studies: TC, AG, JMOM, ETT, DN

Translated and extracted data from articles written in Chinese: TC
Contacted study authors for clarification and missing data: DN
Entered data into Review Manager Web: ETT, DN

Conducted analyses: ETT, DN

Interpreted the analysis: TC, AG, KM, JMOM, ETT, DN

Assessed risk of bias: TC, AG, JMOM, ETT, DN

Assess the certainty of the evidence: ETT, DN

Drafted the final review: TC, AG, KM, JMOM, NR, ETT, DN
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Internal sources

« None, Other
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non-applicable

External sources

« Royal College of General Practitioners, UK

This study was funded in part by the Royal College of General Practitioners Scientific Foundation Board (SFB).
« Canadian Institutes of Health Research (CIHR) Knowledge Translation Branch (CON - 105529), Canada

Funding for the IBD/FBD Review Group (1 September 2010 to 31 August 2015) has been provided by the Canadian Institutes of Health
Research (CIHR) Knowledge Translation Branch (CON - 105529).

« CIHR Institutes of Nutrition, Metabolism and Diabetes (INMD)New Source of support, Canada

Funding for the IBD/FBD Review Group (1 September 2010 to 31 August 2015) has been provided by the CIHR Institutes of Nutrition,
Metabolism and Diabetes (INMD).

« Funding for the IBD/FBD Review Group (1 September 2010 to 31 August 2015) has been provided by the Ontario Ministry of Health and
Long Term Care (HLTC3968FL-2010-2235), Canada

Funding for the IBD/FBD Review Group (1 September 2010 to 31 August 2015) has been provided by the Canadian Institutes of Health
Research (CIHR) Knowledge Translation Branch (CON - 105529) Ontario Ministry of Health and Long Term Care (HLTC3968FL-2010-2235).

« Olive Stewart Fund, Canada
Miss Ila Stewart has provided support for the IBD/FBD Review Group through the Olive Stewart Fund.
DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Due to a lack of information reported in the included studies, we were unable to conduct many of the preplanned subgroup analyses
given in the original protocol (Nunan 2015). In our protocol, we stated our meta-analysis model decision would predominantly be based
on the presence of statistical heterogeneity alongside anticipated methodological and clinical heterogeneity. Version 6.1 of the Cochrane
Handbook for Systematic Reviews of Interventions (2021) recommends against basing model decisions on a statistical test for heterogeneity
(Higgins 2021d). At the time of writing our protocol (2015), we referred to Version 5.1.0 (2011), which did not include this recommendation
(Higgins 2011). We subsequently based our model decision solely on the anticipated heterogeneity between included studies including
differences in physical activity interventions and outcome assessment methods.

We stated in our protocol that we would not pool data from individual studies if statistical heterogeneity as measured by the I statistic was
greater than 75%. On review, we decided not to use this cut-off for determining whether we should pool studies or not, instead we chose to
explore clinical and methodological reasons that may have explained the high degree of heterogeneity present and whether these justified
a decision to pool or not. Where relevant, we also performed sensitivity analysis to identify the impact of clinical and methodological
heterogeneity on statistical heterogeneity and the overall pooled estimates.

One author of the protocol (Joanna Boughtflower) did not contribute to the final review. New authors who joined the review team since
the protocol was published are: Ting Cai, Antoni Gardner, José M Orddfiez-Mena and Elizabeth T Thomas

INDEX TERMS
Medical Subject Headings (MeSH)
Abdominal Pain; Exercise; *Irritable Bowel Syndrome [therapy]; Quality of Life; *Yoga

MeSH check words

Adult; Humans
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