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The role of ﬁber supplementation in the treatment
of irritable bowel syndrome: a systematic review
and meta-analysis
Neeraja Nagarajana,b,*, Amanda Mordena,*, Danielle Bischofa,b, Elizabeth A. Kinga,b, Martin Kosztowskia,
Elizabeth C. Wickb and Ellen M. Steinc
Irritable bowel syndrome (IBS) is a functional bowel disorder associated with a wide variety of clinical symptoms. The use of ﬁber
in treatment of IBS is well established, but recent reviews have shown conﬂicting evidence. The aim of our review was to study
the effects of ﬁber (soluble and insoluble) on the symptoms of IBS. Medline, EMBASE, Cochrane Central, CINAHL, LILACS, and
ClinicalTrials.gov were searched for appropriate studies. Two reviewers screened the title/abstract and full text against the
inclusion criterion – that is, randomized control trials/crossover studies that compare ﬁber with placebo for its effect on IBS in an
outpatient setting. Independent double data extraction was performed across multiple ﬁelds. An assessment of the risk of bias
and tests for heterogeneity were carried out, along with a meta-analysis of the outcomes of interest. The search yielded 4199
unique records: 121 were selected after title/abstract screening and 22 after full screening. There was moderate clinical,
methodological, and statistical heterogeneity across studies, with a moderate risk of bias. Overall, there was a signiﬁcant
improvement in global assessment of symptoms among those randomized to ﬁber [risk ratio: 1.27; 95% conﬁdence interval (CI):
1.05–1.54]. Soluble ﬁber improved assessment of symptoms (risk ratio 1.49; 95% CI: 1.09–2.03), as well as the abdominal pain
score (mean difference: − 1.84; 95% CI: − 2.72 to − 0.97), with insoluble ﬁber not showing improvement in any outcome. Soluble
ﬁber appears to improve symptoms of IBS, whereas there is no evidence for recommending insoluble ﬁber for IBS. Eur J
Gastroenterol Hepatol 27:1002–1010
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Background

Irritable bowel syndrome (IBS) is a functional gastrointestinal (GI) disorder that is characterized by chronic
abdominal pain (AP), discomfort, and altered bowel habits
[1–3]. There are a wide range of contributing factors
inﬂuencing the development of IBS in individuals including
genetic factors, altered colonic motility, abnormal brain
activation, serotonin dysfunction, inﬂammation of the GI
tract, abnormal intestinal ﬂora, visceral hypersensitivity,
and psychological factors [4]. IBS is a common GI condition with a worldwide prevalence of 10–15% [2,3,5] and a
higher prevalence among women [6].
IBS is a chronic disorder, with the majority of patients
ﬁrst treated in the primary care setting [1,7–9]. There are a
number of well-described criteria for the diagnosis of IBS,
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including the Kruis, Manning, and Rome I, II, and III
criteria [10–12], of which only Rome criteria have been
validated [13]. Most general physicians still rely on
patient-reported symptoms to make the diagnosis [14–16].
Therapeutic management of IBS is focused on control of
symptoms with ﬁber, antispasmodics, and commonly used
antidepressants [17]. Fiber is used for its effect on stool
consistency and transit time [9,18]. Methods of increasing
ﬁber intake include modifying the patient’s diet to include
more ﬁber-containing foods, as well as supplementing the
diet with ﬁber supplements [9,19,20]. Both soluble and
insoluble ﬁbers have been studied for their effect on IBS
[21–24].
Previous reviews on ﬁber use in IBS have shown conﬂicting results [25–27]. Most reviews have ranged from
reporting no change compared with placebo to marginal
differences depending on the type of ﬁber used [9,17,28].
The purpose of this review was to systematically assess the
effect of ﬁber on the symptoms of IBS, taking into consideration trials that have been reported since the last
systematic review addressing the topic was published.
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Methods

The protocol for the review was registered with
PROSPERO, an international prospective registry of systematic reviews [29]. There were no deviations from the
protocol.
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Data sources and searches

Medline, EMBASE, CINAHL, LILACS, and Cochrane
CENTRAL were searched using controlled vocabulary and
related keywords/synonyms. The databases were searched
for IBS (population), ﬁber supplementation (exposure),
and a randomized control trial (RCT) hedge (human trials;
see Appendix A, Supplemental digital content 1, http://
links.lww.com/EJGH/A45 for the complete search strategy, dates, and number of citations). Clinicaltrials.gov
and ICTRP were searched to locate trials that were
underway and had not yet been published. Web of
Science and Google Scholar were utilized to screen the
citations and references for each of the included studies.
Conference proceedings of the American Gastroenterology
Association, the American Society for Parenteral and
Enteral Nutrition, and the American Journal of
Gastroenterology were also searched to locate relevant
articles.
Study selection

Included in this review were RCTs, and quasirandomized
and crossover studies. The review included participants
over 14 years of age who were diagnosed before the
intervention on the basis of physician opinion or clinical
criteria (Manning, Kruis, or Rome I, II, or III). Studies
were included only if they were conducted in an outpatient
setting and if they compared supplementary dietary ﬁber
(soluble and insoluble) with placebo or no treatment. They
were excluded if they had adjunctive interventions along
with ﬁber. Studies with multiple arms were included, but
data were analyzed only from the ﬁber and placebo arms.
Studies with a minimum treatment period of 2 weeks were
included, and the minimum time from treatment to
assessment of outcomes was 2 weeks. There was no
restriction on the maximum time for treatment.
There were no restrictions on the basis of country of
origin, language, number of participants, or time since
publication. During the full-text screening, studies were
excluded if they were non-English. There was no restriction on the basis of maximum age, sex, ethnicity, comorbidities, or severity of symptoms before treatment.
Data extraction and quality assessment

Two reviewers independently screened each study on the
basis of predeﬁned inclusion and exclusion criteria. Any
discordance between reviewers was adjudicated by joint
consensus. The initial screening was at the title and
abstract levels. The secondary screening was at the full-text
level, where studies were reviewed in depth to ensure that
they met all the prespeciﬁed criteria for inclusion. Data
were then extracted from the selected studies and entered
into a database by two independent reviewers (see
Appendix B, Supplemental digital content 1, http://links.
lww.com/EJGH/A45 for each category extracted). After
data extraction, differences between extracted data were
assessed and resolved by group consensus. The authors
were contacted for missing data. If there was no response,
we treated the missing data as random. Data were then
entered into RevMan 5.0 (The Nordic Cochrane Centre,
The Cochrane Collaboration, Copenhagen) [30] by one
data extractor and checked for discrepancies by the other
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data extractor. Two reviewers independently performed
assessments of the risk of bias in each study and the groupdiscussed discrepancies between reviewers. The checklist
was adapted from the Cochrane Handbook Version
5.1.0 [31].
Data synthesis and analysis

Clinical and methodological heterogeneities were assessed
and noted in our qualitative synthesis. Statistical heterogeneity was assessed in terms of I2. A funnel plot was
created to visually assess the potential for publication bias.
The primary outcome of interest was Global
Assessment of IBS Symptoms (GAS), measured as a
dichotomous outcome (improved or not improved). The
secondary outcomes under study were IBS-symptom
severity score (IBS-SSS), IBS-quality of life (IBS-QOL),
and abdominal pain score (APS) as continuous outcomes,
measured by a change in the mean score in the different
treatment groups; AP was also measured as a dichotomous
outcome (improved or not improved). Adverse effects
reported in individual studies were noted and further
analyzed for trends. The proportion of participants completing the trial in each of the two groups was also
compared.
We reported risk ratio (RR) for outcomes that were
dichotomous (GAS, AP). For continuous outcomes, we
reported the mean difference and conducted a t-test (APS,
IBS-SSS, IBS-QOL). Standard mean differences were used
if different methods were used in the different studies
included. Completion of the trial was reported as an RR.
A meta-analysis was carried out with a random effects
model, as studies varied on many clinical, methodological,
and statistical characteristics. The meta-analysis was carried out using an intention-to-treat analysis. χ2-Tests, as
well as forest plots, were used to assess the level of overlap
between the studies. A subgroup analysis was carried out
for soluble versus insoluble ﬁber. A sensitivity analysis was
carried out for studies with a low risk of bias across all
domains, and for only RCTs. A per-protocol analysis was
also undertaken as a sensitivity analysis.
Results
Search results

Medline, EMBASE, Cochrane CENTRAL, CINAHL,
LILACS, and ClincalTrials.gov were searched on 16
September 2014 at 16:00 h (see Appendix A, Supplemental
digital content 1, http://links.lww.com/EJGH/A45, for
detailed search strategy). A total of 866 studies were
identiﬁed from PubMed, 3206 from EMBASE, 185 from
Cochrane CENTRAL, 182 from CINAHL, 734 from
LILACS, and two from ClinicalTrials.gov. The American
Gastroenterology Association yielded 1280 studies; the
American Society for Parenteral and Enteral Nutrition, 36
studies; and the American Journal of Gastroenterology,
656 studies. The studies were combined and the duplicates
were removed to give 4199 unique studies (see Fig. 1 for
PRISMA ﬂow chart). At the title and abstract screening,
121 studies were selected for further evaluation. At the
level of full-article review, the results were further narrowed down to 22 [1,21–24,32–48] unique studies.
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PubMed
866
Other databases 6279
7145
Total
2 additional records
identified from
ClinicalTrials.gov
2932 duplicates
4199 records after duplicates
removed

4199 records screened (title and
abstract)

121 full-text articles assessed for
eligibility

22 articles included in the
qualitative synthesis

103 excluded, with reasons
• 2 population
• 16 intervention
• 40 study design
• 9 duplicate
• 23 non-English
• 9 full text
unavailable

15 articles included in the metaanalysis of our primary outcome
Fig. 1. PRISMA ﬂowchart for included studies.

Qualitative analysis

The review included 11 studies [1,21–23,32–37,48]
examining the effect of soluble ﬁber on IBS and 12 studies
[1,24,38–47] assessing insoluble ﬁber (Table 1). One study
[1] assessed the effect of both soluble and insoluble ﬁbers
on IBS. The included studies were published between 1976
and 2013 and were conducted in eight countries: UK: 10,
India: 4, USA: 2, Denmark: 2, Netherlands: 1, Spain: 1,
Germany: 1, Australia: 1 (Table 1). Fourteen studies were
randomized control trials [1,21,32,33,35–37,40–44,46,
48], whereas eight were crossover studies [22–24,34,38,
39,45,47].
Overall, there were 1299 participants in the studies
included in the systematic review. Patient ages ranged from
15 to 78 years. Only ﬁve studies [1,32,33,42,45] provided
details on the type of IBS that the patients had; among the
621 patients in those studies, 37.8% has IBS-C, 35.1%
had IBS-M, and 27.1% had IBS-D.
Of the 11 studies using soluble ﬁber as the intervention,
seven used psyllium/isphagula, and one each used linseed,
calcium polycarbophil, Metamucil, and methylcellulose
(Table 1). Among the 12 studies that randomized insoluble
ﬁber, nine used wheat bran, and one each used corn ﬁber,
vegetable ﬁber, and cereal/fruit ﬁber (Table 1). There was a
broad range of doses administered for the ﬁber group,
from 4.1 to 40 g/day (Table 1). The duration of therapy
ranged from 3 to 16 weeks (Table 1). A variety of outcomes were assessed in the included studies, including

GAS, IBS-SSS, IBS-QOL, APS, AP, bowel movement
characteristics, and measures of depression (Table 1).
Included studies spanned ﬁve decades, with the earliest
study from 1977 [43] and the latest from 2013 [33].
Studies from 2000 onward [1,32,33,44] were all pure
RCTs, and tended to have low risk of bias compared with
studies published before 2000 (Table 1 and Appendix C,
Supplemental digital content 1, http://links.lww.com/
EJGH/A45). In addition, all four studies from 2000
onward used Rome III criteria to include patients with IBS,
whereas earlier studies used clinical symptoms and/or
other criteria.
Assessment of risk of bias

There was moderate heterogeneity of risk across the
included studies (Fig. 2 and Appendix C, Supplemental
digital content 1, http://links.lww.com/EJGH/A45). The
vast majority of studies did not report how random
sequence generation or allocation concealment was completed. This resulted in an unclear risk of bias for these
domains in the majority of studies. This could have
resulted in signiﬁcant selection bias. There was a low risk
of bias for blinding of participants in 50% of the studies;
in the remaining studies, the participants were not blinded
or the manuscript did not state whether the participants
were blinded. There was a low risk of bias for blinding of
outcome assessment in around 70% of the studies; in the
remaining studies, the manuscript did not state whether
outcome assessors had been blinded. The lack of blinding
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RCT

Denmark

59

80

120
44
26
28

34
49

275
38
14

20

28

24

168
80

30

26
20
77

275
40
92

Participants (n)

Clinical

Kruis

Clinical
Manning
Clinical
Rome III

Clinical
Clinical

Rome III
Clinical
Clinical

Clinical

Clinical

Clinical

Clinical
Clinical

Manning

Clinical
Clinical
Clinical

Rome III
Rome III
Rome III

Diagnosis

bran
bran
bran
bran

Wheat bran

Wheat bran

Wheat
Wheat
Wheat
Wheat

Vegetable ﬁber
Cereal and fruit tablet

Wheat bran
Wheat bran
Corn cookie

Wheat bran

Calcium polycarbophil

Isphagula

Isphagula
Isphagula

Isphagula

Isphagula
Isphagula husk
Metamucil

Psyllium
Linseed
Methylcellulose

Intervention

30

40

15
12.8
20
10–20

39.13
4.1

10
10–30
20

30

6

7

Unclear
10.8

20

Unclear
30
19.2

10
24
Unclear

Dose
(g/day)

6

7

16
12
6
8–12

12
12

12
4 each
12 each

6 each

12

12

12
12

8

3 each
4 each
8

12
4
6

Duration
(weeks)

(1) GAS, (2) bowel movements, (3) consistency/frequency, (4) pain, (5) borborygmi, (6)
distention, (7) laxative use

(1) AP, (2) fecal mass, (3) recovery of ingested markers, (4) distention score, (5) rumbling
score
(1) GAS, (2) IBS-SSS, (3) APS, (4) IBS-QOL
(1) Frequency and consistency of stools, (2) urgency, (3) pain, (4) distension
(1) IBS-SSS, (2) APS, (3) pain frequency, (4) pain duration, (5) stool frequency, (6)
additional symptoms
(1) AP, (2) bowel movements
(1) GAS, (2) urgency to defecation, (3) constipation (4) AP, (5) relief of pain at
defecation, (6) mucous in stool, (7) distention, (8) ﬂatulence or borborygmi, (9)
incomplete evacuation, (10) depression score
(1) GAS
(1) Total symptom score, (2) stool weight
(1) GAS, (2) AP
(1) GAS, (2) APS, (3) stool weight, (4) gut transit time, (5) bowel movement, (6)
distention
(1) GAS, (2) AP, (3) bloating

(1) Stool frequency/consistency/ease, (2) nausea, (3) AP, (4) bloating, (5) GAS

(1) GAS

(1) GAS, (2) IBS-SSS, (3) APS, (4) IBS-QOL
(1) IBS-SSS
(1) GAS, (2) IBS-SSS, (3) IBS-QOL, (4) Hospital Anxiety and Depression Scale, (5)
patient enablement score
(1) GAS
(1) GAS
(1) GAS, (2) APS, (3) bowel movements, (4) GAS, (5) interference of symptoms on
functioning
(1) IBS-SSS, (2) APS, (3) bowel movement, (4) stool consistency, (5) mucus in stool, (6)
incomplete evacuation, (7) propagated contractions as recorded by rectosigmoid
manometry
(1) GAS
(1) GAS

Outcomes

AP, abdominal pain; APS, abdominal pain score; GAS, Global Assessment of IBS Symptoms; IBS-QOL, irritable bowel syndrome-quality of life; IBS-SSS, irritable bowel syndrome-symptom severity score; RCT, randomized controlled
trials.

Crossover

RCT
Crossover
RCT
RCT

RCT
RCT

RCT
Crossover
Crossover

RCT

UK

Germany
UK
UK
UK

Kruis et al. [42]
Lucey et al. [47]
Manning et al. [43]
Rees et al. [44]

Snook and Shepherd
[45]
Soltoft et al. [46]

Spain
UK

Diaz-Rubio et al. [40]
Fowlie et al. [41]

Netherlands
UK
Australia

RCT

India
UK

Nigam et al. [48]
Prior and Whorwell
[36]
Ritchie and Truelove
[37]
Toskes et al. [22]
Insoluble ﬁber
Arffmann et al. [38]

Bijkerk et al. [1]
Cann et al. [24]
Cook et al. [39]

RCT
RCT

India

Nayak et al. [35]

Crossover
Crossover
RCT

India
India
USA

Golechha et al. [34]
Jalihal and Kurian [23]
Longstreth et al. [21]

RCT
RCT
RCT

Method

Netherlands
UK
UK

Country

Soluble ﬁber
Bijkerk et al. [1]
Cockerell et al. [32]
Everitt et al. [33]

Reference

Table 1. Study characteristics
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Other bias

Selective reporting (reporting bias)

Incomplete outcome data (attrition bias)

Blinding of outcome assessment (detection
bias)
Blinding of participants and personnel
(performance bias)
Allocation concealment (selection bias)

Random sequence generation (selection
bias)
0

20
Low risk of
bias

40
60
Percentage
Unclear risk of
bias

80

100

High risk of
bias

Fig. 2. Assessment of risk of bias in the included studies.

may have resulted in information bias. There was high or
unclear risk of incomplete outcome data in 50% of the
studies: this was because of unbalanced loss to follow-up
between groups, very high attrition rates, and lack of
reporting of reasons for attrition in the manuscript. This
may have resulted in analysis bias in the study. In the
majority of studies, the risk of reporting bias due to
selective reporting was unclear as the original protocol to
identify the prestated primary and secondary outcomes
was unavailable. Four studies had high risks of other
biases: these were due to clinical and methodological issues
(i.e. other medications were prescribed for IBS as needed,
timing of outcome assessment varied between patients in
the same study, inclusion criteria were overly restrictive).
For the purposes of our planned sensitivity analysis, only
two studies had low risk of bias across all domains (Fig. 2
and Appendix C, Supplemental digital content 1, http://
links.lww.com/EJGH/A45).
Primary outcome
Global assessment of symptoms – dichotomous

Fifteen studies [1,21,23,32–34,36,37,41,43–48] involved
GAS and were included in a meta-analysis (Fig. 3). There
were 1048 patients included in the meta-analysis of
primary outcome. Overall, a statistically signiﬁcant
improvement in GAS was found among patients randomized to ﬁber compared with those randomized to placebo
[RR: 1.27; 95% conﬁdence interval (CI): 1.05–1.54].
Statistical heterogeneity was low for this outcome; I2-value
was 43%.

Secondary outcomes
Abdominal pain – dichotomous

Three studies [36,42,43] assessed AP as a dichotomous
outcome (Appendix D, Supplemental digital content 1,
http://links.lww.com/EJGH/A45). There were a total of
186 patients in the studies that reported AP. Overall, no
signiﬁcant difference in AP was found between those
receiving ﬁber versus placebo (RR: 0.85; 95% CI:
0.68–1.06). Statistical heterogeneity was low for this outcome; I2-value was 39%.
Irritable bowel syndrome-symptom severity
score – continuous

Six studies [1,22,33,35,39,41] reported on the effect of
ﬁber on IBS-SSS (Appendix D, Supplemental digital content 1, http://links.lww.com/EJGH/A45). The included
studies had 581 patients. One study that assessed soluble
ﬁber [22] and one that assessed both soluble and insoluble
[1] ﬁbers did not report an SD; hence, they could not be
included in the analysis. Heterogeneity (I2 = 91%) was too
high to carry out a meta-analysis.
Irritable bowel syndrome-quality of life – continuous

Two studies [1,33] assessed the effect of ﬁber on IBS-QOL
(Appendix D, Supplemental digital content 1, http://links.
lww.com/EJGH/A45). There were 460 patients included in
the studies that reported IBS-QOL. Unfortunately, the
study [1] that assessed IBS-QOL with regard to both
soluble and insoluble ﬁbers did not report an SD and
hence, we could not carry out a meta-analysis. The
remaining study [33] reported no signiﬁcant difference in
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Study or subgroup

Fiber

Placebo

Events Total

Events Total

Risk ratio

Risk ratio

Weight

M-H, random, 95% CI

M-H, random, 95% CI

1007

1.3.1 Soluble fiber
Bijkerk et al. [1]

25

85

18

93

7.1%

1.52 (0.89, 2.58)

Cockerell et al. [32]

18

27

5

13

4.7%

1.73 (0.83, 3.62)

Everitt et al. [33]

17

46

19

46

7.4%

0.89 (0.54, 1.49)

Golechha et al. [34]

13

26

6

26

4.1%

2.17 (0.97, 4.82)

Jalihal et al. [23]

17

20

8

20

6.6%

2.13 (1.20, 3.75)

Longstreth et al. [21]

20

37

24

40

9.6%

0.90 (0.61, 1.33)

8

21

0

21

0.4%

17.00 (1.04, 276.85)

Prior and Whorwell et al. [36]

33

40

21

40

10.9%

1.57 (1.13, 2.18)

Ritchie and Truelove et al. [37]

5

12

0

12

0.4%

11.00 (0.67, 179.29)

311

51.4%

1.49 (1.09, 2.03)

Nigam et al. [48]

Subtotal (95% CI)

314
156

Total events
Heterogeneity: 

2 = 0.10;

2 = 17.79,

101
d.f . = 8 (P = 0.02); I 2 = 55%

Test for overall effect: Z = 2.52 (P = 0.01)

1.3.2 Insoluble fiber
Bijkerk et al. [1]

31

97

18

93

7.5%

1.65 (1.00, 2.74)

Fowlie et al. [41]

12

25

10

24

5.8%

1.15 (0.62, 2.15)

Lucey et al. [47]

19

44

16

44

7.3%

1.19 (0.71, 1.99)

Manning et al. [43]

7

14

5

12

3.8%

1.20 (0.51, 2.81)

Rees et al. [44]

8

14

7

14

5.1%

1.14 (0.57, 2.29)

Snook and Shepherd et al. [45] 37

80

38

80

10.9%

0.97 (0.70, 1.35)

Soltoft et al. [46]

29

15

23

8.3%

0.79 (0.50, 1.26)

290

48.6%

1.08 (0.89, 1.31)

100.0%

1.27 (1.05, 1.54)

15

Subtotal (95% CI)
Total events

303
129

109

Heterogeneity: 2 = 0.00; 2 = 5.23, d.f . = 6 (P = 0.51); I 2 = 0%
Test for overall effect: Z = 0.81 (P = 0.42)

Total (95% CI)
Total events

617
285

601
210

Heterogeneity: 2 = 0.06; 2 = 26.31, d.f . = 15 (P = 0.03); I 2 = 43%
0.01
0.1
1
10
100
Favors placebo
Favors fiber

Test for overall effect: Z = 2.51 (P = 0.01)
Test for subgroup differences: 2 = 2.99, d.f . = 1 (P = 0.08); I 2 = 66.5%
Fig. 3. Forest plot for meta-analysis of Global Assessment of IBS Symptoms (GAS).

IBS-QOL after ﬁber use (mean difference: − 3.90; 95% CI:
− 10.21 to 2.41).
Abdominal pain score – continuous

Eight studies [1,21,35,38–41,44] assessed the effect of
ﬁber use on APS (Appendix D, Supplemental digital

content 1, http://links.lww.com/EJGH/A45). A total of
620 patients were included in the studies that assessed
APS. Unfortunately, one study that assessed soluble ﬁber
[21], one that assessed insoluble ﬁber [44], and one that
assessed both [1] did not report SDs and hence could not
be combined in a meta-analysis. The heterogeneity was too
high (I2 = 93%) to carry out a meta-analysis.
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Adverse effects

No serious adverse effects were reported. The studies
reported a variety of minor adverse effects, including
diarrhea, constipation, nausea and vomiting, dysphagia,
backache, fatigue, ﬂatulence, heartburn, pelvic pain, joint
pain, etc. Twenty-one studies [1,21–24,26,32–39,41–43,
45–48] reported the number of dropouts in their study,
which was 1265 patients in total (Appendix D,
Supplemental digital content 1, http://links.lww.com/
EJGH/A45). No signiﬁcant difference was observed
between ﬁber and placebo arms in the number of patients
completing the trial (RR: 1.00; 95% CI: 0.98–1.03), and
the heterogeneity between the studies was low (I2 = 0%).
Subgroup analysis

The decision to carry out a subgroup analysis of soluble
and insoluble ﬁber made a priori as the mechanism of
action of soluble ﬁber is different from that of insoluble
ﬁber. For the primary outcome of GAS (Fig. 3), there was
an improvement in GAS among patients (RR: 1.49; 95%
CI: 1.09–2.03) who received soluble ﬁber [1,21,23,32–34,
36,37,48], but not among patients (RR: 1.08; 95% CI:
0.89–1.31) who received insoluble ﬁber [1,41,43–46].
The one study that reported AP associated with the use
of soluble ﬁber [36] did not report a signiﬁcant difference
between the two groups (RR: 0.89; 95% CI: 0.75–1.05).
Two studies reported AP associated with the use of insoluble ﬁber [42,43], but the heterogeneity was too high
(I2 = 67%) to carry out a meta-analysis (Appendix D,
Supplemental digital content 1, http://links.lww.com/
EJGH/A45). Four studies on soluble ﬁber [1,22,33,35],
and three on insoluble ﬁber [1,39,41] look at their effect
on IBS-SSS (Appendix D, Supplemental digital content 1,
http://links.lww.com/EJGH/A45), unfortunately the heterogeneity among the studies assessing soluble ﬁber
(I2 = 96%) and insoluble ﬁber (I2 = 76%) was too high to
carry out a meta-analysis. One study assessed the effect of
soluble ﬁber [33] and one assessed the effects of both types
of ﬁbers [1] on IBS-QOL (Appendix D, Supplemental
digital content 1, http://links.lww.com/EJGH/A45). As the
study [1] reporting IBS-QOL for both types of ﬁber did not
report an SD, we were unable to carry out a meta-analysis
of the outcome. The effect of soluble ﬁber on IBS-QOL
was not signiﬁcantly different that of placebo in the one
study [33] (mean difference: − 3.90; 95% CI: − 10.21 to
2.41). Three studies reported change in APS for soluble
ﬁber [1,21,35], and six studies for insoluble ﬁber [1,38–41,
44] (Appendix D, Supplemental digital content 1, http://
links.lww.com/EJGH/A45). For soluble ﬁber, there was a
signiﬁcant decrease in pain, as measured by APS, reported
by the one [35] included study (mean difference: − 1.84; CI:
− 2.74 to − 0.97). A meta-analysis was not carried out for
insoluble ﬁber because of high heterogeneity (I2 = 94%).
Sensitivity analysis

To evaluate the effect of the studies with high or unknown
risk of bias on the results, a sensitivity analysis was carried
out on the outcome of global symptoms measured by GAS
including only the two studies that reported low risk of
bias across all subcategories [1,33] (Appendix E,
Supplemental digital content 1, http://links.lww.com/

EJGH/A45). The relative risk of improvement in global
symptoms was 1.16 (95% CI: 0.68–1.96). This result is
similar in magnitude to the result obtained from all of our
studies, albeit statistically not signiﬁcant.
Analysis carried out on only the 10 RCTs [1,21,32,33,
36,37,41,43,44,46] and not the crossover studies also
showed similar results (RR: 1.21; 95% CI: 0.99–1.49;
Appendix E, Supplemental digital content 1, http://links.
lww.com/EJGH/A45). All the included studies were also
analyzed as per protocol (Appendix E, Supplemental
digital content 1, http://links.lww.com/EJGH/A45), and
this showed a statistically signiﬁcant improvement with
ﬁber overall (RR: 1.24; 95% CI: 1.04–1.47) and more
speciﬁcally with soluble ﬁber (RR: 1.45; 95% CI:
1.14–1.83).
Publication bias

The funnel plot of the IBS-GAS was a symmetrical plot,
suggesting no signiﬁcant publication bias (Appendix F,
Supplemental digital content 1, http://links.lww.com/EJGH/
A45). The two studies [37,48] that did not report any events
in the placebo group were small studies that only contributed 0.8% of the weight for the analysis (Fig. 3).
Discussion

In our systematic review and analysis of the literature, we
found 22 randomized controlled and randomized crossover trials that examined the role of supplemental ﬁber in
improving the symptoms of IBS. Supplemental ﬁber use in
patients with IBS led to an improvement in global symptoms (RR: 1.27; 95% CI: 1.05–1.54). To demonstrate
improvement in GAS for one IBS patient, 8.7 patients
would be needed to be treated with ﬁber [number needed
to treat (NNT) for the outcome GAS was 8.7 (95% CI:
5.8–16.8)]. In the subgroup analyses, treatment with
soluble ﬁber resulted in an improvement in GAS (RR:
1.49; 95% CI: 1.09–2.03) and a reduction in APS (standard mean difference − 1.84; 95% CI: − 2.72 to − 0.97). To
improve global symptoms for one patient with IBS about
six patients would be needed to be treated with soluble
ﬁber [NNT for GAS in soluble ﬁber was 5.8 (95% CI:
4.0–10.4)]. Insoluble ﬁber did not appear to have an effect
on any of the outcomes studied; hence, insoluble ﬁber
would not be recommended. The mechanism by which
ﬁber helps alleviate the symptoms of IBS is not fully elucidated. Some studies have suggested that by altering
intestinal transit time, ﬁber relieves symptoms of IBS
[49,50]. Whereas insoluble ﬁber increases stool volume,
soluble ﬁber may undergo further enzyme digestion by
microbiota and promote an increase in the percentage of
short-chain fatty acids in stool [9,51,52]. An increase in
the production of healthy short-chain fatty acids in stool
can aid in the nourishment of the colonic mucosa and
improve mucus production. There is some suggestion in a
recent study of further action in decreasing inﬂammation
at the cellular level, but this is under current investigation.
There were no severe adverse events seen in any of the
studies included. Minor side effects were reported,
including GI disturbances, which were a result of the
mechanism of action of soluble and insoluble ﬁbers.
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Strengths and limitations of the systematic review

This systematic review is the most up to date and complete
review of the literature on the role of ﬁber in IBS. Recent
meta-analyses carried out by Cochrane [17] and the
American College of Gastroenterology in 2014 [27] utilized excellent methodology but offered differing results.
Bijkerk et al. [9] and Moayyedi et al. [27] found that ﬁber
was effective in global relief of IBS symptoms, with only
soluble ﬁber showing improvement in a subgroup analysis.
The 2011 Cochrane review [17] found no improvement in
symptoms with ﬁber, for both soluble and insoluble ﬁbers.
In the interim, higher quality randomized controlled trials
with large populations, compared with previous studies,
have become available [32,33]. Incorporating these new
data, the current meta-analysis is the largest to date on the
subject of ﬁber use in IBS. The variability in results may
also have arisen from patient factors; different subsets of
patients, IBS-C versus IBS-D, may respond differently to
the same treatment strategy. The Cochrane review [17]
and the study by Moayyedi et al. [27] had slightly different
search and selection criteria, allowing them to include
some studies with low ﬁber comparison arms [53–55],
which was outside the parameters of this current review
that focused on only placebo or no treatment comparison
arms. The decision to only include studies with placebo as
a comparison group was made to be able to discern the
effect of ﬁber alone on IBS without the confounding effects
of other treatments and/or doses of ﬁber. Our study and
other studies [9,17] analyzed the GAS as RR of improvement, whereas Moayyedi el al. [27] reported the GAS as
RR of no improvement. The Cochrane review [17] included pure RCT and crossover studies. Our study also
included both but incorporated a sensitivity analysis to
show that crossover studies did not change our ﬁnal
results. The differences between our study and previous
studies lend strength to our results and analysis and, more
importantly, they provide a path for future research into
the role of ﬁber in the management of IBS.
There were several limitations to this systematic review.
There was signiﬁcant potential for the introduction of
publication bias at the full-text screening level: among the
articles selected for full-text review, 23 were in languages
other than English and full text was unavailable for nine
articles. The included studies that utilized a crossover
design presented signiﬁcant methodological challenges: for
the majority of these studies the outcomes were not separated on the basis of the order of treatment, and it was
unclear whether the washout period allowed patients to
truly return to baseline. In addition, there were a number
of studies that had missing data, for which the authors
were contacted. A number of studies were excluded from
the analysis of IBS-SSS, IBS-QOL, and APS because the SD
of the treatment difference was not available. In addition,
the overall risk of bias was unclear for most of the studies
included. Finally, although we were able to assess for
heterogeneity of our results according to the class of ﬁber
(soluble vs. insoluble) for our primary outcome, the small
populations within the speciﬁc subtypes of ﬁber, the
duration of treatment, and the dosages were too heterogeneous to carry out subgroup analyses. We were also
unable to study the effect of ﬁber on speciﬁc subtypes of
IBS, as only ﬁve studies reported the type of IBS in the
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study participants, and no study was dedicated to studying
patients with one particular subtype of IBS. Thus,
although IBS patients may beneﬁt from soluble ﬁber, the
review was unable to formally evaluate the IBS type that
best beneﬁts and the preferred type of soluble ﬁber,
treatment duration, or dose.
Conclusion

Fiber, especially soluble ﬁber, appears to have a role in
improving the symptoms of IBS and appears to have a low
risk of harm. The soluble ﬁber interventions reviewed
included those on psyllium/isphagula (nine trials evaluated), linseed, calcium polycarbophyl, Metamucil, and
methylcellulose. A reasonable clinical approach might be
to advise IBS patients to include small amounts of soluble
ﬁber into their diet gradually over the course of a few
weeks. If symptoms improve, then the therapy might be
continued. If symptoms do not improve, with an NNT of
around 6 for soluble ﬁber, then quickly moving on to the
next therapy may be helpful. More research, including
large, high-quality, randomized controlled studies, is needed to identify speciﬁc types of ﬁbers, doses of ﬁber,
duration of ﬁber supplementation, and which patients
would beneﬁt best from ﬁber supplementation. Insoluble
ﬁber does not appear to have any beneﬁts compared with
placebo and cannot be recommended for the management
of IBS on the basis of the results of this meta-analysis.
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