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Abstract

The low fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAP) diet has
emerged as a promising dietary intervention for managing irritable bowel syndrome (IBS) symptoms. We
aimed to evaluate the effectiveness of the low FODMAP diet compared with various control conditions in
adults with IBS. The pre-specified primary outcome was the Irritable Bowel Syndrome Symptom Severity
Score, whereas adequate relief, abdominal pain, bloating, and quality of life (QoL) were the secondary
outcomes. A systematic search identified English-language randomized controlled trials (RCTs) from
inception through 20 May 2026 that compared the low FODMAP diet with control conditions in adults with
IBS. Statistical analyses were performed using RevMan 5.4 (Cochrane Collaboration, London, UK), with
treatment effects expressed as standardized mean differences (SMDs) or odds ratios (ORs) with 95%
confidence intervals (CIs). Heterogeneity was quantified using the I? statistic, and random-effects models
were used for the primary analyses, with fixed-effect sensitivity analyses when heterogeneity was low.
Twenty-three RCTs, encompassing 2,164 participants (1,852 completers), were included. Compared with
traditional dietary advice, the low FODMAP diet significantly reduced IBS symptom severity score (SMD:
-0.71; 95% CI (-1.02, -0.40)), improved adequate relief (OR: 2.15; 95% CI (1.54, 3.01)), reduced abdominal
pain (SMD: -0.35; 95% CI (-0.54, -0.16)), decreased bloating (SMD: -0.45; 95% CI (-0.75, -0.15)), and
improved QoL (SMD: 0.48; 95% CI (0.27, 0.69)). Similar benefits were observed against habitual diet
comparators. Compared with other active dietary interventions, the low FODMAP diet did not significantly
improve IBS symptom severity, adequate relief, or QoL, although it did modestly improve bloating. The low
FODMAP diet is an effective intervention for reducing global IBS symptoms and improving QoL compared
with traditional dietary advice and habitual diet; however, it does not appear to offer greater benefit than
other structured active dietary interventions, aside from this modest, comparator-independent
improvement in bloating. These findings suggest that structured dietary intervention and dietary support
may contribute substantially to symptom improvement beyond FODMAP restriction itself.
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Introduction And Background

Irritable bowel syndrome (IBS) is one of the most prevalent disorders of gut-brain interaction, affecting
between 4% and 10% of the global adult population according to the Rome IV diagnostic criteria [1,2]. It is
characterized by recurrent abdominal pain occurring at least one day per week, associated with alterations in
stool frequency, stool form, or both, in the absence of detectable structural or biochemical abnormality. The
Rome 1V criteria, which represent the current gold standard for diagnosis, classify IBS into four subtypes
based on predominant bowel habit: IBS with constipation (IBS-C), IBS with diarrhea (IBS-D), IBS with mixed
bowel habits (IBS-M), and unclassified IBS (IBS-U) [3]. Although IBS is not associated with excess mortality,
it imposes a disproportionate burden on patients’ health-related quality of life (QoL), occupational
productivity, and psychological well-being, as well as substantial direct and indirect costs to healthcare
systems worldwide [4,5].

IBS is a multifactorial disorder in which altered gut-brain communication, heightened gut sensitivity,
altered motility, and changes in the gut microbiota are all thought to contribute [6,7]. Most IBS patients
report that symptoms are exacerbated by dietary intake, with food identified as a key trigger in up to 84% of
cases [8]. This observation has generated considerable scientific and clinical interest in dietary manipulation
as a therapeutic strategy. It has provided the rationale for investigating specific dietary interventions, among
which the low fer i ides, di: ides, monosaccharides, and polyols (FODMAP) diet
has emerged as the most extensively studied [9].

FODMAPs are a heterogeneous group of short-chain carbohydrates that share two key physiological
properties: poor absorption in the small intestine and rapid fermentation by colonic microbiota [10]. These
properties generate two principal pathophysiological effects. First, the osmotic activity of unabsorbed
FODMAPs draws water into the intestinal lumen, increasing luminal volume and distension [11]. Second,
rapid bacterial fermentation produces hydrogen and methane gas, further distending the bowel [12]. In
individuals with IBS, who characteristically exhibit visceral hypersensitivity, these otherwise physiologically
normal events are experienced as disproportionately painful and distressing, culminating in the hallmark

of inal pain, bloating, di: ion, and altered defecation [11,13].

The low FODMAP diet is a structured, three-phase dietary intervention [14]. The first phase restricts high-
FODMAP foods for two to six weeks to control symptoms. The second phase involves systematically
reintroducing individual FODMAP subgroups to identify personal tolerance thresholds. The third and final
phase involves personalizing the long-term diet, allowing the patient to consume tolerated foods and
restricting only the specific FODMAPs that provoke symptoms [13,14]. A trained dietitian should deliver the
diet, and the British Society of Gastroenterology, the American College of Gastroenterology, and other
major clinical guideline bodies endorse it as a second-line dietary intervention [15,16].

Despite the growing evidence, important questions remain about the consistency and magnitude of low
FODMAP diet benefits across different clinical comparators and outcome domains. In particular, the relative
efficacy of the low FODMAP diet compared with other structured active dietary interventions, rather than
passive or habitual diet controls, remains uncertain, with some trials showing no statistically significant
between-group differences. Furthermore, prior meta-analyses have not systematically stratified pooled
analyses by comparator type, limiting the interpretability of findings for clinicians practicing in both primary
and secondary care settings. Here, primary care refers to first-contact community care (e.g., general
practitioners), where IBS is usually diagnosed and first managed with general lifestyle and dietary advice,
whereas secondary care refers to specialist gastroenterology and dietetic services to which patients are
referred when symptoms persist; the distinction matters because access to dietitian-led low FODMAP
delivery and the type of control advice differ between these settings.

Against this background, the present systematic review and meta-analysis was conducted to provide a
comprehensive, comparator-stratified evaluation of the effectiveness of the low FODMAP diet in adults with
IBS across five clinically relevant outcome domains (symptom severity measured by the Irritable Bowel
Syndrome Symptom Severity Score (IBS-SSS), adequate relief, abdominal pain, bloating, and health-related
QoL). By synthesizing evidence from 23 randomized controlled trials (RCTs) and 2,164 randomized
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participants, this review aims to generate insights that are directly applicable to dietary management
decisions in both primary and secondary care.

Review
Methodology

The conduct and reporting of this systematic review and meta-analysis followed the principles of the
Cochrane Handbook for Systematic Reviews of Interventions, version 6, and the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [17].

Research question and objectives

The central research question guiding this systematic review and meta-analysis was: in adults with IBS
managed in primary or secondary care, is the low FODMAP diet more effective than comparator dietary
conditions, including traditional dietary advice, habitual diet, higher FODMAP diet, and other active dietary
interventions not aligned with National Institute for Health and Care Excellence (NICE) guidelines?

The objectives were to evaluate the overall and comparator-stratified effectiveness of the low FODMAP diet
in adults with IBS across five outcome domains: IBS symptom severity (IBS-SSS; primary outcome),
adequate relief or global symptom response, abdominal pain severity, bloating or distension severity, and
health-related QoL. Dichotomous outcomes were analyzed using ORs and continuous outcomes using SMDs,
with analyses stratified by traditional dietary advice, habitual diet, a higher FODMAP diet, and other active
dietary interventions not aligned with NICE guidelines. A secondary objective was to assess the risk of bias
in the included RCTs and quantify statistical heterogeneity to contextualize the certainty of the synthesized
evidence.

Inclusion criteria

Population

Eligible trials enrolled adult participants, defined as individuals aged 18 years or older, with a confirmed
diagnosis of IBS established using recognized symptom-based diagnostic criteria, including the Rome II,
Rome III, or Rome IV criteria. Trials enrolling participants diagnosed exclusively by clinician judgment
without reference to validated criteria were excluded. Participants had to have IBS as their primary
gastrointestinal condition, and we excluded studies if the enrolled population had a concurrent or
overlapping organic gastrointestinal disease, including inflammatory bowel disease (Crohn’s disease or
ulcerative colitis), coeliac disease, microscopic colitis, or other structural gastrointestinal pathology. We
excluded trials that enrolled mixed populations of IBS and non-IBS participants unless IBS-specific data
were reported separately and could be extracted in isolation. No restriction was placed on IBS subtype (IBS-
C, IBS-D, IBS-M, or IBS-U), disease severity, sex, ethnicity, or clinical setting, thereby encompassing
participants managed across both primary and secondary care.

Intervention

The intervention of interest was a structured low FODMAP diet, defined as a dietary program that restricts
fermentable oligosaccharides, disaccharides, monosaccharides, and polyols to reduce gastrointestinal
symptom burden in IBS. The low FODMAP diet could be delivered in any format, including individual
dietitian-led consultations, group education sessions, written resources, or app-based guidance. It could be
implemented as a full restriction phase, a combined restriction and reintroduction program, or a
personalized long-term dietary plan, provided that the initial FODMAP-restricting phase was the focus of
the comparison. Trials were included regardless of intervention duration, the degree of FODMAP restriction,
or whether the intervention was supplemented with additional components such as probiotics or fiber,
provided that the low FODMAP dietary component remained the primary experimental condition. It was
compared against a defined control or comparator arm.

Comparators

The comparator conditions in this review reflected the range of control arms used across the eligible trial
literature and were classified into four pre-specified subgroups for stratified meta-analysis. The first
subgroup comprised trials comparing the low FODMAP diet to traditional dietary advice, defined as
structured dietary guidance aligned with national IBS dietary recommendations, such as those issued by
NICE or equivalent bodies. The second subgroup comprised trials comparing the low FODMAP diet to a
habitual or usual diet, in which participants in the control arm received no specific dietary instruction and
continued their existing dietary pattern. The third subgroup comprised trials comparing the low FODMAP

diet to a high FODMAP diet, serving as a ‘hanistic or. The fourth sut comprised trials
comparing the low FODMAP diet with other structured active dietary interventions, defined by the specific
intervention delivered rather than by formal guideline ali including low-car diets, gluten-

free diets, and other structured dietary programs that differed from conventional dietary advice. For brevity,
this subgroup is labeled throughout as "other active dietary interventions (non-NICE)"; the "non-NICE"
designation is used only to distinguish this comparator from the NICE-aligned traditional dietary advice
comprising the first subgroup and is not intended as a validated or reproducible clinical classification in its
own right.

Outcomes

The five pre-specified outcomes were IBS-SSS (primary outcome), adequate relief or global symptom
response, abdominal pain severity, bloating or distension severity, and health-related QoL; their definitions
and analysis are described under measured outcomes.

Study Designs

This systematic review and meta-analysis included only RCTs. Both parallel-group and crossover RCTs were
considered for inclusion; however, crossover trials were eligible only when data from the initial treatment
period, that is, data collected prior to the crossover, were extractable and reported separately. Trials in
which only post-crossover or combined data were reported, without the ability to isolate the primary period
analysis, were excluded. No restriction was placed on trial duration, setting, country of conduct, or mode of
dietary delivery, provided all other eligibility criteria were satisfied.

Exclusion criteria

Studies were excluded during the screening process on the basis of the following criteria. Non-randomized
study designs, including cohort studies, case-control studies, uncontrolled before-after studies, case series,
and narrative or systematic reviews, were not eligible. Trials conducted exclusively in pediatric populations,
defined as participants under the age of 18 years, were excluded. Studies enrolling participants with a
primary diagnosis of an organic gastrointestinal condition, such as inflammatory bowel disease or coeliac
disease, were excluded even if a subset of participants also carried an IBS diagnosis, unless IBS-specific data
were independently extractable. Crossover trials from which only pooled or post-crossover data were
available, without a separable primary-period analysis, were excluded to avoid carry-over bias. Studies not
published in the English language, as well as conference abstracts, letters, editorials, and unpublished
datasets lacking sufficient methodological detail for quality appraisal and data extraction, were also
excluded. Finally, trials that did not report any of the five pre-specified outcomes, IBS-SSS, adequate relief
or global symptom response, abdominal pain severity, bloating or distension severity, or health-related QoL,
in a format amenable to quantitative synthesis were excluded from the respective outcome-level meta-
analyses.

Search strategy

Electronic Searches
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The following databases, trial registries, and grey literature sources were searched for eligible studies:
PubMed and MEDLINE (Ovid), Cochrane Central Register of Controlled Trials (CENTRAL), Web of Science,
ProQuest, ClinicalTrials.gov, grey literature, ScienceDirect, and Scopus. The search included all English-
language articles from inception to 20 May 2026.

The following search terms were used: ("irritable bowel syndrome” OR "IBS" OR "functional bowel disorder")
AND ("low FODMAP" OR "FODMAP diet" OR "fermentable oligosaccharides” OR "fermentable
carbohydrate*") AND ("symptom*" OR "abdominal pain” OR "bloating” OR "quality of life” OR "IBS-SSS")
AND ("randomised controlled trial” OR "randomized controlled trial” OR "clinical trial").

Database-specific search strategies, including the date of the last search in each database and any filters
applied, are provided in the Supplementary Table.

Other Resources

The first reviewer searched the reference lists of retrieved articles for other potentially relevant studies not
identified through electronic searches.

Selection of studies

The first reviewer screened the retrieved reports for eligibility by title and abstract, then by full text. The
second reviewer checked the retrieved studies, and the third reviewer resolved discrepancies through
discussion.

Screening was therefore performed by one reviewer and verified by a second reviewer, with a third reviewer
resolving disagreements, rather than as fully independent duplicate screening; this is acknowledged as a
limitation. Multiple reports of the same trial were handled by including only the primary trial report;
duplicate publications and secondary or sub-analyses of included trials were excluded (see Results, Study
selection).

The Results section presents the study selection results, including the PRISMA flow diagram and reasons for
exclusion at the full-text stage (Study selection).

Data extraction

The first reviewer extracted data from the included studies using a standardized data sheet. The extracted
data included study ID (author, year), study design, intervention duration (FODMAP restriction, wks.),
follow-up duration (wks.), country/setting, IBS diagnostic criteria, IBS subtype, total sample size (N), age
(mean * SD or median (IQR)), sex (% female), baseline symptom severity, intervention description (low
FODMAP), comparator description, reintroduction phase included, concomitant treatments, extracted
outcomes, symptom scale used, QoL scale used, and key results. The second reviewer independently checked
all collected data for accuracy and completeness. Reviewers resolved disagreements through discussion and,
if necessary, arbitration by a third reviewer.

Measured outcomes

The primary outcome was overall IBS symptom severity, measured using the validated IBS-SSS, a composite
patient-reported instrument assessing the frequency and intensity of abdominal pain, bloating, bowel
dissatisfaction, and interference with daily life. This outcome was analyzed as a continuous measure and
pooled using SMD with 95% confidence intervals (CIs) to allow for cross-trial comparability.

The secondary outcomes comprised four additional domains. Adequate relief or global symptom response
was defined as a positive patient-reported of overall p improvement, of the
specific tool used across trials. It was analyzed as a dichotomous outcome using ORs with 95% CIs.
Abdominal pain severity and bloating or abdominal distension severity were treated as continuous outcomes
and pooled using SMDs. Health-related QoL was assessed using any validated QoL instrument applicable to
IBS, including the IBS-QoL, SF-36, and EQ-5D, and was similarly pooled as a continuous outcome using
SMDs, with a positive SMD indicating improvement in QoL favoring the low FODMAP diet.

Assessment of the risk of bias

The Cochrane RoB 2 tool (Cochrane Collaboration, London, UK) was used for RCTs. All the RoB figures were
generated with the aid of the robvis package using R 4.3.2 software (R Core Team, Vienna, Austria).

Data synthesis

The study identification and selection process, including the full PRISMA flow and reasons for exclusion, is
reported in the Results section (Study selection). The 23 included studies [8,12,18-38] were grouped into the
four pre-specified comparator subgroups described under Comparators (traditional dietary advice, habitual
diet, higher FODMAP diet, and other active dietary interventions), and outcome data for each subgroup were
pooled separately for each of the five outcome domains (IBS-SSS, adequate relief, abdominal pain, bloating,
and QoL). Crossover trials contributed only first-treatment-period data, as described under Study designs, to
avoid potential carry-over effects. The statistical analysis below details effect measures, heterogeneity
assessment, model selection, and sensitivity analyses.

Statistical analysis

All statistical analyses were performed using RevMan version 5.4. For continuous outcomes, treatment
effects were expressed as SMDs with 95% Cls, given the variability in measurement scales across included
studies. For dichotomous outcomes, treatment effects were expressed as ORs with 95% Cls using the
Mantel-Haenszel method. Heterogeneity was assessed using the Chi* test and quantified using the I*
statistic, with thresholds of <40%, 40% to <60%, 60%-75%, and >75% interpreted as low, moderate,
substantial, and considerable heterogeneity, respectively. Random-effects models using the DerSimonian-
Laird estimator were used as the primary approach for all pooled analyses, because clinical and
methodological heterogeneity was anticipated a priori across trials that differed in populations, intervention
delivery, and comparator conditions. For outcomes with low statistical heterogeneity (1* <40%), a fixed-
effect model was additionally applied as a sensitivity analysis to assess the robustness of the pooled estimate
to model choice. Sensitivity analyses were conducted by sequential exclusion of individual studies to explore
the source of heterogeneity; these leave-one-out analyses were post hoc and not pre-specified, whereas the
outcomes, comparator subgroups, and use of a random-effects model were pre-specified, and post hoc
analyses are labeled as such in the Results and regarded as exploratory. Of the 2,164 randomized participants
across included trials, 1,852 completed their assigned intervention; outcome data were analyzed on an
available-case (completers) basis, that is, using the participants who completed the intervention and
contributed follow-up data in each trial, with change-from-baseline data as reported in the original trial
publications; the review authors did not impute missing outcome data, and the potential for attrition bias
was appraised under the incomplete-outcome-data domain of RoB 2. A p-value <0.05 was considered
statistically significant for all analyses. No adjustment for multiple comparisons was made, and borderline
findings are interpreted as exploratory. Publication bias and small-study effects could not be formally
assessed; Egger's test was not performed because no pooled comparison included 10 or more studies

(maxi : seven), the mini T ded in the Cochrane Handbook for reliable asymmetry detection
and for Egger’s regression to have adequate statistical power. Visual inspection of funnel plots was
considered insufficient for meaningful interpretation, as apparent asymmetry with few studies may reflect
between-study heterogeneity, small-study effects, or chance rather than true publication bias; accordingly,
funnel plots are not presented. The certainty of evidence was not formally graded (e.g., with GRADE); risk of
bias, heterogeneity, and imprecision are instead considered narratively in the Discussion. Heterogeneous
structured dietary programs not aligned with NICE guidance were pooled into a single pre-specified
comparator subgroup to allow comparator-stratified estimation against non-guideline diets; because this
may combine clinically dissimilar interventions, estimates for this subgroup, particularly where
heterogeneity was considerable (I? up to 95%) or few studies contributed, are interpreted cautiously.
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Results
Study Selection

Electronic database searches identified 1,510 records. After ing 338 dupli; records and excludi
records at the title/abstract screening stage, 345 records remained and were assessed for eligibility; 23 RCTs
[8,12,18-38] met all inclusion criteria. The remaining studies were excluded based on predefined criteria;
duplicate publications, secondary analyses, and sub-analyses of existing trials accounted for the largest
proportion of exclusions (N = 144). Ineligible study designs, including reviews, meta-analyses, study
protocols, non-randomized trials, qualitative studies, uncontrolled pre-post designs, and case reports, were
the second most common reason (N = 59). Studies enrolling populations without confirmed IBS, including
those with inflammatory bowel disease, coeliac disease, functional heartburn, gastro-esophageal reflux
disease, functional dyspepsia, or healthy volunteers, were excluded (N = 35). Publications available only as
conference abstracts or without sufficient data for extraction were also excluded (N = 21). Further exclusions
were applied to crossover trials without separable primary-period data (N = 11), studies reporting irrelevant
outcomes (N = 11), trials using non-dietary comparators such as pharmacotherapy or behavioral therapy (N =
9), inaccessible full texts (N = 9), trials comparing low FODMAP diet plus a supplement against low FODMAP
diet alone without an independent dietary comparator (N = 6), studies in which the low FODMAP diet was
not the primary intervention, including reintroduction, challenge, and dietary adherence app designs (N =
13), and post-hoc metabolomic or microbiological secondary analyses published in non-English languages
(N =4). Figure / summarizes the reasons for full-text exclusion [39].

Identification of new studies via databases and registers

= . Records removed before screening
k) Records identified from: Duplicate records (N = 338)
3 Databases (N =1510) Review articles (N= 0)
=
=
c
o
a2
I Records screened (N=1172) |—)I Records excluded (N = 827)
’ l
= Reports sought for retrieval
= Reports not retrieved (N = 0]
8 ! (N =345) P {Ne=i0)
S
() l Excluded studies
= Duplicate publications, secondary/sub-analyses: N = 144
il = Ineligible study designs: N =59
Reports assessed for eligibility % inekgble popuiation: =35
(N =345) = Conference abstracts/insufficient data: N = 21
= Low-FODMAP diet not the primary intervention: N = 13
l = Crossover trials without separable primary-period data: N =
1
= Irrelevant outcomes: N =11
'g = Non-dietary comparators: N= 9
S New RCTs met inclusion = Fulltextunavailable: N=9
3 I e * Low-FODMAP diet + supplement without independent
2 criteria (N=23). dietary comparator: N =6
analyses:N=4

FIGURE 1: PRISMA flowchart

RCT: randomized controlled trial, IBS: irritable bowel FODMAP:
disaccharides, monosaccharides, and polyols, PRISMA: Preferred Reporting Items for Systematic Reviews and
Meta-Analyses

Characteristics of Included Studies

The main characteristics of the 23 included RCTs are summarized in Table 7, including study design,
duration of the FODMAP restriction phase and follow-up, country and setting, IBS diagnostic criteria and
subtype, sample size, participant age and sex, baseline symptom severity, intervention and comparator
descriptions, and the outcomes and scales extracted. A total of 23 RCTs [8,12,18-38] were included in this
meta-analysis, encompassing 2,164 randomized participants and 1,852 completed participants across all
intervention arms. Sample sizes ranged from 29 to 155 participants per study. Across the included trials,
participants were allocated to a range of comparator conditions, including traditional dietary advice,
habitual diet, higher FODMAP diet, and other active dietary interventions not aligned with NICE, reflecting
the variability of control conditions employed in the dietary management of IBS.
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=49)

LF:308+

102, TOA

4211124

GFD:a15

1

L a16x

1470,

mNICE

4382152

4194171

years

LF:76%
TOA: 72%,

GFD: 74%

LF: 6%
mNICE.

62%

2% (58%

male)

LF:iBS-
sss3154
1552,

TOA: IBS-
sss308.1
613,

GFD: s
sss3128

2567

LF:pain
510215,
bloating
4872185,
BSFS 5.21
060,
mICE:
pain 5,06+
134,
bloating
5012207,
8578525

2070

iBs-5Ss:
2162
133
D),
261+
213
(ToA) 85
oLs72
1123
) 551
120

(T0A)

LFD: resticad high
FODMAP foods (wheat,
onions, legumes,
lactose, stone futs) for
& waoks. Based on
Monash Universiy food
Vst and racipes. 45-
minute detian

consultation

LFD: based on Monash
Universty materias
resticed frctose,
lactose, fuctans, GOS,
polyols. Counseled by a
traned research
dettan 3-day food

diary monioring

Stit LFD (<05 g
FODMAPS/serving) for 4
wesks (phase 1), then
systomatic FODMAP.
reintroduction (modified
LFD) for 12 weeks
(phase 1), Dietian-
delivered, witen

instructions + food diary

Arm 1: TOA.NICE
quidelines: smallregular

meals, avoid largeffatty
meals,reduce
caffeinelalcoholfizzy

drinks, adjust fiber. Am2:  No
GFD: exciude all gluten

sources (wheal, barley,

ye); other FODMAPS

(onions, gartc, pulses)

permitted

Modified NICE (mNICE)
guidelines: small requent

meals, avoid trigger foods,

No
avoid excess

alcoholcafieine. FODMAPS

NOT specifcaly excluded

TOA: small requent meals,  Yes (phase I
adoquate fuids,reduce systomatc
alcoholcaffenelfauspicy  FODMAP
food,lmit ber. Continued  rachalienge 4-
for 16 weeks. 16 weoks)

Not specifed

Stable antidepressants
allowed; no probiotics

antibiotics, or narcotics

188 medications permited
(antispasmodis, ant-ansioy,
antdepressans,
antdiarheals, otc.) assessod

and tracked

185-555 chan
weeks; S0
change at w
detary achere
(Lt scale)

symplom relc
(binary adequ
el adhero
score (Likert0
adecuate rae
(esino);food

anxiety

Adequate rele
185.D sympto:
250% of week
(primary); FD/
composite enc
(230% painre
+ BSFS decre
21); pain resp.
(230% reducti
stool consister
respondors (8
decrease 21):

abdominal pai
score, bioating
urgency score
BSFS, stool

froquency

185.555 toal
subscores (pa
severtyroque
abdomina dis
bowelhabits

dissatistacton
intererenca);

QoL eSS s
raquency: prc
ofresponders
555 reduction
adequate sym
olet, macron:
and FODMAP
ditary compi
medicaton us
adverso event
predictors of

response

1BS-SSS char
from baseiine

(primary); resy
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Randomized,

Kastietal,  contolled,

2025 121 paralle-

group study

Prospecive,

randomized,

Patcharatrakul  single-bind,

o1al, 2019 parallol
[ group
controlied

TraditonalNICEITDA

24 (6-month

follow-up)

4 (no post-
ntervention

follow-up)

Greece (Atikon
Universty General
Hospial, Athens) -
ertary
gastroenterclogy

unit

Thaiandloupatient
gasiroenteroogy
(king
Ghulelongkom
Memorial Hospital,

Banghok)

Rome IV

Rome

Non-
constpated
185 (188D,
1BS-M); 1BS-C

excluded

1BS-C and 1BS
constipation
(188D, B5-

)

N=108
randomized;
1038115t
FUi 2
completed
study (MED-
LFDn =54,
NiGEn=

54)

6
randomized,
&
completed
(SLFon=

30, 8RD

32)

MED-LFD,
39+,
NICE: 41+

2

Mean 51+

14 years

MED-LFD:

796%

NICE:

759%

MED-LFD,
85555
308479,
NIGE: 85
sssa21s

7

Global 85
sympiom
score (VAS
0-100)
siFp612
210
BRDS6I:
17.8:high
FoDMAP.
Hemsiweek:
16 nboth

groups

1B5-55S:

Medtarranean LFD
(MED-LFD): 3phase.
it Phase 1(2:6
weeks): FODMAP intake
077191 giday
enviched with
Medterranean slements
(olve o, fsh,
vegetabis, ris)
Phase 2 (-8 weoks):
oradual FODMAP
reintoducton. Phase 3:
longHerm PD. Ditiians
cortied by Morash
Universy. Weskly

phone monitoring

SILFD: personalzed
identifcaton o high
FODMAP tems from an
individuals 7-day food
diry, then replacement
with low FODMAP foms
(using  country-specifc
pamphiet and menu).
Uptoa 30minute
session wiha
gastroenterologist No
formal dietan

involvement

LFD for 4 weeks (<12

NICE dietary guideines for
185: woekly meal plan for 4
wecks covering regular
meals, fber adustment,
caffeinalaconfaty food
reduction. Up o3
consulatons over §

months

Brif advics on a commonly
recommended diet (BRD)
Smin advice t reduce
raditonally gasipain-
riggering oods (s,
vegetables, nuts, beans,
garlc) and avaid arge
meals. Term "FODMAP"

notused

TOA: rgular moals,
adequate hydration, reduce.
alconolicaffeineffizzy

drinks/fattylspicylprocessed

Yes (MED-
LFD group
complatod il
aphase
protocol
including

reinroduction)

Rescue medications
permited: paracetamol,
hyoscine buty bromide,
antspasmdics, loperamice.
Routn IBS medications not

permitted during stucy

Stable 1BS medications
required 24 wesks before and
during study:

antibiotics/probiotcs excluded

e (85555
reduction 250
attstand 2nd
up, GSRSIBS

(symptom bun

18S-Qol_ SF-
HADS

(amvityidepre
BSFS; adeque
olie; acherer.
SCFABCFAS
analysis

(exploratory),
(amvity/depre
BSFS; FODM,
Adherence Re
Scale (FARS),
SCFABCFA (
exploratory su

n=40)

Primary:respc
rate (230% de.
inaverage dai
abdominal

painidiscomio
week 4); globe
symptom seve
(VAS 0-100);
individual sym
VAS scores

(abdominal pa
discomfort, bic
belching, stoo
urgency); stoo
frequency (1B¢
non-C separat
number of higl
FODMAP fooc
Htomsiweek (d
complanca by
diary): postpre
breath hydrog
and methane |
AUC and peal
4h period; He
(amvity ang

depression so.

185555 toal
subscores
(abdominal pa
severtyroqu
abdomina dis
bowel habit
disatistacton
interterenca);
QoL s4item]
(anwioty, dopr

PHQ-12 (somi
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Rejet

al. 2022 2

Zahedi et

al, 208

RCT
(paralel, 3 4 (no postdiet
am: LFD vs follow-up)

oA VS

GFD)

Randomized,

controled
6 (no post-iet
sigieiind, 6
follow-up)
parallel-

aroup trial
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Uisecondary
care (Sheffold

Rome IV
Teaching

Hospials NHS

Foundation Trust)

anttetiary care
(Atzalpour

Hospita, Kerman  Rome I
University of

Medical Sciences)

185D, IBS-M
(non- 9933 per
constipated  arm)
only)
101
randomized,
101
185D only
completed
(50LFD, 51
con)

s7e13

7%
years
LFD:37.60

LFD: 48%
£1100

female
years; GDA:

GDA:53%
a3t

fomale.
1327 years

01489
overall; 9%
mid, 47%
moderate,

45% sovere

IBs-555:
LFD 26375
o125
GoAZS25
28551
Stool
consistency
(@istoly
LFD592%
0.45:GDA

5674081

glday FODMAPs target)
Standarcizod 45.60
minutes face-to-face or
virual dititan session
withwiten dietary

information sheets

LFD (<05 g FODMAPs
per meal) for 6 weeks.
Indvidual 45.min
session wiha
spocaizad diotiian.
Writen pamphiet with
sutablalunsuitablo
foods, shopping gide.
stratogis for catig out
cooking insructons.
Guituraly adaptod for

Iranian foods

foods, reduce fesh ft to
max ey, reduce gas-
producing oods (beans,
bread, swostaners),
address food ntolerances,
consistent with NICE/EDA
guidelines. Also: GFD as
hird am (guten cross-

contamination allowed)

GDA based on Briish
Dietetc Association
recommendatons: lmit

caffine, acohol, sicy.

faty, and carbonated No
foods; eat smal, frequent

meals; et sowy; avoid
polyolcontaining chewing

gum and swesteners

Not restrited

Antidepressants at stable
dose permitted; GI motity
drugs excluded; probiotics:

excluded

symptoms):
accoptabity o
ditary restict
questionnairo
elated QOL;
nutsonal inta
(enaa
macromicron:
FoDMAP
componens)
dysbiosis inde
mapy; cinical
response rate
point 85558
teducton) res

predictors

18-85 total
subscores aty
0,3,6 (ebdor
pain

ntensiylfrequ
abdominal dis
Intestinal tans
dissatisfaction
Ife intererenc.
185-Q0L (0-1
higher = poore
HADS (aniet
dopression) &
(consistency);
froquency; 3
food diary (em
macronutient
fructose, acto

polyols)
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Zhang et

al, 2021 [25]

Agera et

al, 2022 [25]

Parallel
aroup, RCT
(single-

center)

Randomized,
double-biind

el

1.7 days)

3 (no postdet

follow-up)

5 (incl 14-day.

washout)

Ghinafsingle-
center academic
hospital (S Run
Run Shaw
Hospital, Zhojiang
University School
of Mediine,

Hangzhou)

‘Swedenisecondary
care (University

Hospital)

Rome

Rome IV

185D only

185-C. 185D,

1BSM, IBSU

108
andomized:
100

completed
(511D, 49

ToA)

LFD: 4242
107 years:
TOA 446+

146 years

31210

years

LFD: 46.3%

fomale,

TOA:

48.1%

female

85555
LFD 2046
£763,T0A
2122
60.4: 185-
QoL:Lep
4142246,
ToA%IE

25

iS558
316275
(moderate-
severe):
85555
scresring

ot 2175

LFD for 3 weeks.
Patents instructed fo
avoid high FODMAP
foods (per Monash
Universiy app).
Minimum 20-min face-to-
face dietitan
consulation + 3-week
meal plan. Weskly
telephone compliance
monitoing. Diettians
rained at the University

of Michigan

LFD: 4 g FODMAPsiday
(7 days). Meal boxes +

snacks provided by

TA based on modiied
NICE guidelnes: recuce
atyispicy food, offe,

alcohot eat regularly 3

tmesiday; not o0 No
muchtoo it eatn peace

with thorough chewing.

FODMAPs not specifcall

excluded

Moderate FODMAP dit:

239 FODMAPsday (7

Antidepressants at stablo
dose 26 weeks permitted
antibiotics, probiotics, ditary

supplements excluded

Not restricted; NICE lfestyle

advice (imit alcohol, caffeine,

NICE

behavioral advice also.

gven

cays).

as intervention

p givento both

groups

18-85 (prin
250.point redt.
a3 weeks). It
QoL; GADT;
daily symptom
(abdominal pa
010, stool
consistency B
Stool frequenc
abdominal blo
excessive win
urgency, incor
defecation, ov
discomfort 9
scalo); fecal S
(acetic, propio
butyric, Lbutyr
valeri, valer
acids; formont
index Aand B
microbiota 16¢
(alp-giversiy.
LEfSe); predic

LFD response

185-55 total
subscores

(abdominal pa
ntensiy/frequ
bloating, bowe
dissatisfaction
e interferenc.
BSFS (consist
frequency) H
(amvioty, depre
VSl (Glspect
anxiety); PHQ
(somatic syms
LNCT Gl sym;
and exhaled -
dlinical respon
rate; FODMAF

sensitity rate

18-85 total
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New
RCT (paraliel 24 (6 months;
12 (3 months Zoalandimixed
Harvieetal,  design. reintroduction 185D, 185-C.
education + setiings (61 Rome i
2017 waitist at3 montns. =Y
implementation) outpationt, GP,
comparator) forgroup 1)
community)
Habitualinormal
dietino intervention
‘Swedenisecondary
Randomized,
Niholm et and tertiary care 185-C. 185D,
open cinical 2 2 Rome IV
al, 2019 28] (Skane University 18S-M, 1BS-U
ial
Hospital, Maimd)
Rome ll 185 with
Uisecondary
(clincal predominant
care (Guy's and St
Staudacheret  RCT 1BSwih  bloating andior
a 4 Thomas' NHS
al, 2011 [ (parallel) boating  diarrhea (BS-
Foundation Trust,
andor D 1BSC

London)
diarhea)  excluded)

2026 Alenezi et al. Cureus 18(10): e117606. DOI 10.7759/cureus.117606

Group
932138 Gowl
years: group  73%: group
na06s  weew

133 years

105
randomized; 46,06 +

781%
£ 13.11 years

completed

@
randomized,
351TT (19
LFD, 16
control per

group)

185555
group !
272860
aroup

256280

1BS-855
median 310
(248.353)
s24%
discase
(2300)
185558
2175
required for

NR (GSRS
and gobal
symplom
question
used; 5

SSSNR)

Dietiian-delivered low
FODMAP education (1-
hour inial session +
follow-up). Group |
started immediately at
baseline: Group Il
started at 3 months.
Patints
purchasediprepared
their own food. Writen
resources from Monash

University

SSRD for 2 weeks:
avoidanca of all
sucrose-containing
foods; rdtced coreal
intake (51 servingday):
increased meat, fish,
vegetables, ruis, eggs.
daiy. Fiber-rch
alernatives preferred
‘Added fatprotein fo
delay Gl trasit. Nuts
instead of swaets.
Weiten and oral

quidance by study staff

LFD for 4 weeks:
dittan-dolvered

guidance identiying and
resticting high FODMAP
foods using standard UK

RD approach

Wailst contol (group I

received no dietary
‘education during the frst 3

months)

Contrl: continued ordinary
eating habis during 2-weak
observatonal period.
Received detary
informaion afer study

completion

Habitual dit (contro): no
dietary change advised,
Same number of follow-up

contacts as LFD group

e (group |
started
FoDMAP
reinroducton
at3 months,
quicedbya

dieitan)

NR (antibiotc

18D, celiac

disease exciusion critria)

Not restricted; pationts on
vegan, gluten-ree, LCHF, or
LFD at baseline were.

excluded

Exciusion: other Gl disorders,
previous Gl surgery,
antibiotics/probioticsiprebiotcs

wihin 4 weeks

subscores (blc
severiy, pain

severiy, pain

frequency); 1B
‘ot and subs
FODMAP-spe
FFQ; eneroy,

and calcum i
qut microbiom
(RN, Shannc
diversity, OTU
bowel molion
frequency: pai

frequency

1BS-SSS total
subscores; V2
(abdominal pa
diarthea,
constipation,
bloatingifatule
vomitinginaus.
psychological
being, daly e
Interference);
food diaries (n
frequency. foo
categores); B
samples (ion,
TIBC, folc ach
cobalamin, 25
vitamin D, CR
Responder ral
S8 reducton

pls)

GSRS iciden
severty by sy
(losting,

borborygmi,u
overall symptc
global sympto
queston (adec
symptom cont
stoo roquen
consistency (€
Stool Chart) ¢
oH; proporton

symptom
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Prospecive,
randomized,
single-bing,
Melntosh et
parale 321 days)
al, 2017 5]
o
controled

al

Higher FODMAP!

typical diet
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3(21 daysino
postiet

follow-up)

Ganadalacademic
toaching hospial
outpatient
(Kingston Ganeral

Hosptal, Ontario)

Rome 1l

185-C. 185D,

1BSM, IBS-U

“
randormized;
a7
completed
(1910w
FODMAP,
18 high

FODMAP)

Low
FoDMAP,
5028 years
(range 26-
77): high
FODMAP,
5147 years
(rango 2¢-

83)

Low
FODMAP.
83%: high
FoDMAP.

8o%

IBS-SsS:
Low
FODMAP.
2896+
81.3;high
FODMAP.

271280

LFD for 3 weeks.
Diettan-providod
dltary booklet with
sample menus
specitying low FODMAP
foods. Indiidual 30.60
minute education
sossion with G diaian

Diet diary kept

High FODMAP diet for 3

wesks. Same diettan Antiiotcs, stool bulking

struclure; booket specified agents, narcotic analgesics,
No

high FODMAP foods. Both lactulose prohibited. No

‘groups blinded o which diet probiotics taken

was "Detter”

improvement

domain

185.55 toal
subscores
(abdominal pa
intensityfreau
abdominal dis
bowel habit
disatistacton
inteference:
proporton of
responders (I
reduction 250,
Iactulose brea
(2 AUC); ur
meabolomics
s, 6o, 1
histamine, p-
nydronypenzo
azelalo acid
microbiota 161
profing (- ar
aersiy, gent
changes); FOI
ditary dary s

(complance)
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Randomized
Tuck et

al 3
al, 2019 30]

(ongitudinal,

single-bling)

RCT
Caponio et

(parallel 2 12
al, 2022 31]

arms)

2026 Alenezi et al. Cureus 18(10): e117606. DOI 10.7759/cureus.117606

12 (no post-

diet follow-up)

Canada (Queen's
Universiy.
Kingston,
ONacademic

hospital

Halyloutpatient
gastrosnterology
(National Instiute
of
Gastroenterology
"S. do Bells”

Castellana Grotte)

Rome IV

Rome IV

1850

N=10

)

(interim

1BS-C(n=2),

1BSM (

185-D only

analysis;all

female)

38(20 78D,

18LFD)

NR (aduts)

4574102
(TBD); 429
£103

(LFD)

100%

female.

TBD: 85%
(17Fr3M);
LFD: 78%

(1aram)

85555
baselne:
7392
78755
NI QoL
27463
Toial
FODMAP
intake 0.1 2

63giday

IBS-SSS:
2843
928 (T8D)
2617
67.0 (LFD)
both
moderate

severtty

LED for 3 weeks
Detaild dietary
instruction by @
specalized ditiian at
the star. Advsed that
cither ot may have
therapeutic potential, 7-
day food diary, IBS-
$5S. SFNDI QOL, and
fasting urine samples
collected at the end of

each period

LFD for 12 weeks,
supervised by vained
nutrionists. Contrlled
it miting formentable
olgosaccharides,
disaccharices,
monosaccharides, and
polyos. Booklat wih
allowediavoided foods
provided. Food dary
keptthroughout. Daly
mactonuirents: 50%
carbohydrates, 30%

lpids, 20% protein

High FODMAP diet for 3
wocks (same dieitan
instruction forma). Two
nonintervention periods: 1
week baseline and 3-week
i prior to distary

interventions.

TBD for 12 weeks - diet
using allfood tems (bread,
pasta, biscuits) made
xclusively from trtordoum
flour (a cross between
urum wheat and wid
barley). Tritordeum
products froely provided
monthly. Same

macronutrienttargets

No

No antiiotic,probiotc, SSRI
antidepressant, or [BS-specifc
crugs within 2 weks prior

lactose-reduced diet alowed i

maintained constant

185-555; S
QOL; total FO
intake (g/day)
food diary; ur
metabolomics
metaboites by
MS); urine

phosphatidylcl
sphingomyeli

acylcaitines

185-5SS total
VOCs - 126V
HS-SPME GC
(grouped: aloc
estars, aldahy
phenols, ketor
organic acids,
terpenes,
hydrocarbons,
ndoles, furans
lactones); SCI
(acetic, propan
butanoic isob
sovaleric acid
GC-Ms: Spea
corretations b
VOCs and IBS
nutional inta
(food diary +
softwaro); IDA

adherence sci
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Open-abel
muicenter
Jeitr et
RCT (non-
al. 2021 [32)
inferiort,
exploratory)
Krieger- Randomized
Gribel ot crossover
al,2020 (33 RCT (2:am)
RCT
Luet
(paraliel, &
al, 2024 [34]
arms)
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24 (6:month
total ollow-up
PIER

months)

21day
washout
between

phases

4 (no postiet

follow-up)

Germany
(mmanuel
Hospita Berin and
Evang. Kiriken
Essen-Mite,

outpatient)

Switzeriand
(Cantonal Hospital
St. Gallen,

outpatient)

Chinafertary care.

(West China
Hospita, Sichuan
Universiy,
Chengdu) -

Westem China

German
3185
quideline
Allsubtypes 69
(cose 0
Rome
)
Mixed (all
subtypes with
Rome IV subjective 2
lactose.
intolerance)
1850, 185:C, 73 (PP; 80
Rome IV
1BsM randomized)

GConv: 418
144
years,
Apurved
5084120

years

Median 30
(18:52)

years

350408
(control
3494125
(LFD) 30,1
195
(probiotics)
4054110

(combined)

754%
overall
(conv
706%
Ayurveda

80%)

897%

(26129)

-52%
(valanced

groups)

85558
mean: Conv
2194782
Ayorveda
21271

774

185555
20007+

107586
pis severe

>300)

BS-Sss:
2028
o0
(control
2085+
573 (LFD)
2545
839
(probiotis):

2030

Gonventional nutrional
therapy (German
Nutriton Society
quidelines) including
LFD: 3 sessions (45-
minute baseline + two.
30min follow-ups at 3
and 8 weeks). Brochure
with balanced diot
princiles + low
FODMAP guidance.
Avoid ructansiGOS
(wheat,rye, orions,
legumes),factose,
excess fuctose (apples
mangoes, honey),
sorbitolmannitolsyltol
(apricots, peaches). Low.
FODMAP recipes and
food lsts provided. After
12:week elimination
FODMAP reintroduction
by food group (23 days.

each)

LFD for 21 days:
patents given a food-
item table (highiow
FODMAP content based
on ferature). Dietten
educatin at start; phone
calls at days 21 and 65
o check adnerance.
Patints sel-prepered

LFD for 4 waoks based
on a CrineselSichuan
ditary background.
Patients advised o mit
coreals (wheat,rye),
daiy. legumes,
vegetabies (gar,
onion, broccali efc.).
and polyol sweeteners.

Dietary photos submitted

Ayurvedic nuteiionsl
therapy: Indivicualized
diotary recommendatons
based on Ayurvedic
“digestie fre” (agni)
concept, War food
ogular meal timings, ght-
but nourshing foods.
Customized to indvidual
symptomsiconsttuton. 3
sessions with oxperienced
Ayurvedic practoners
(500 raiing, >10 years

experience)

LLD for 21 days: patients
roceived a table of product
lactose content;insructed
o eliminate lactose-
contining foods and avoid
idden lactose sources.

‘Same dietiian support

‘Three comparators: (1)
control - conventional
Chinese diet with TDA: (2)
probiotics group -
conventional diet + probiotic
chewable tablets (Golden
Bifidobactera
Bifidobacterium 21107
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TABLE 1: Summary of included studies

ACG: American College of Al: artificial i BIA: analysis, BMI: body mass index, BRD: brief
recommended diet, BSFS: Bristol Stool Form Scale (BSF: stool form), CFU: colony-forming units, Cl: confidence interval, CPSS: Perceived Stress Scale,
CRP: C-reactive protein, FDA: Food and Drug ini FFQ: Food Freq Q ire, FODMAP: ig i
disaccharides, monosaccharides, and polyols, GAD: Generalized Anxiety Disorder, GDA: general dietary advice, GFD: gluten-free diet, GI:

i : ides, GP: general ioner, GSRS: i Symptom Rating Scale, HADS: Hospital Anxiety and
D ion Scale, Ho/CHa: IBS: irritable bowel syndrome, IDARS: IBS Diet Adherence Scale, ITT/mITT: intention-to-treat/modified
intention-to-treat, LLD: low lactose diet, LNCT: Lactulose Nutrient Challenge Test, GC/LC/DI-MS: gas/liquid chromatography/direct infusion MS, LDA:
linear discriminant analysis, LFD: low FODMAP diet, MD: Mediterranean diet, MFI-20: Multidimensional Fatigue Inventory, MID: minimal important
difference, NICE: National Institute for Health and Care Excellence, NR: not reported, NS: not significant, NRS: Numeric Rating Scale, OR: odds ratio,

OTU: unit, PD: i diet, PHQ: Patient Health Questionnaire, PP: per-protocol, QoL: quality of life, RCT: randomized
controlled trial, SCFA/BCFA: short/branched-chain fatty acids, SILFD: Structural Individual Low FODMAP Dietary Advice, SF-12: 12-item Short Form
Survey, SF-NDI: Nepean Dyspepsia Index, SSRD: duced diet, TBD: tri based diet, TDA: traditional dietary advice, TIBC: total

iron-binding capacity, VC: volatile organic compound, VSI: Visceral Sensitivity Index, VAS: Visual Analog Scale, WHO: World Health Organization

A total of 23 RCTs [8,12,18-38] were included in this meta-analysis, encompassing 2,164 randomized
participants and 1,852 completed participants across all intervention arms. Sample sizes ranged from 29 to
155 participants per study. Across the included trials, participants were allocated to a range of comparator
conditions, including traditional dietary advice, habitual diet, higher FODMAP diet, and other active dietary
interventions not aligned with NICE, reflecting the variability of control conditions employed in the dietary
management of IBS.

IBS Symptom Severity Score

Low FODMAP vs. traditional dietary advice: Seven studies (n = 324 participants) [8,18,20-24] compared the
low FODMAP diet to traditional dietary advice in terms of IBS-SSS. The pooled analysis demonstrated a
statistically significant reduction in symptom severity favoring the low FODMAP diet (SMD: -0.71; 95% CI
(-1.02, -0.40), p < 0.00001). Pooled studies showed substantial heterogeneity (I = 67%) (Figure 2).

2026 Alenezi et al. Cureus 18(10): e117606. DOI 10.7759/cureus.117606
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Low FODMAP Traditional diet Std. mean difference Std. mean difference

StudyorSubgroup  Mean  SD  Total Mean SD  Total Weight IV,Random,95% Cl IV, Random, 9% C1

Bohn et al [8] 246 127 33 236 78 33 142% 0.09[-0.39, 0.58] —

Chavan et al[16] 1702 485 45 2313 551 48 150% L16[161,077  ——

Goyal etal [20] 1264 757 51 1867 981 49 158%  -068[109.-028] —

Kasti etal(21] 159 80 52 253 N 51 156%  -107[-1.48,-066] —_—

Patcharatakuletall2] 385 20 30 535 192 32 135% -076[127,-024] —_—

Rejetal 23] s &7 18 19 9 14 100%  -055[127,016] —_—

Zahedi et al [24] 108 6382 50 14975 51.39 51 158% -072[-1.12,-031] ——

Total (Walda) 2719 278 1000%  -0.71[-1.02,-0.40] R 2
—

Test for overall effect: 2 = 451 (P < 0.00001) P .
LowFODMAP  Traditonal diet

Heterogeneity: Tau* (REMLY) = 0.11; Chi* = 17.80, df = 6 (P = 0.007), = 67%
Footnotes

2CI calculated by Wald-type method
bTau® calculated by Resricted Maximum-Likelinood method

FIGURE 2: Forest plot of low FODMAP v:

Cl: confidence interval; df: degrees of freedom; FODMAP:

s. traditional diet

monosaccharides, and polyols; IV: inverse variance; REML: restricted maximum likelihood; SD: standard

deviation; Std.: standardized

In a post-hoc sensitivity analysis excluding Bohn et al. [8], t]
P <0.001), with heterogeneity reduced from I? = 67% to I2 =

he pooled SMD was -0.85 (95% CI -1.04 to -0.66;
0%.

Low FODMAP vs. habitual diet: Three studies (n = 202 participants) [26-28] compared the low FODMAP diet
to a habitual diet in terms of IBS-SSS. The pooled analysis demonstrated a statistically significant reduction
in symptom severity favoring the low FODMAP diet (SMD: -0.53; 95% CI (-0.82, -0.25), p = 0.0002).

Heterogeneity was low (I% = 27%) (Figure 3).

Low FODMAP Habitual diet Std. mean difference Std. mean difference
Study or Subgroup  Mean  SD  Total Mean  SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Algera et al 26] 244 M 28 307 m 27 274%  -056[1.10.-0.02) —
Hanvie et al [27] 1288 825 20 2036 701 25 205% 097[159, 034 —e——
Nilholm et a1 (28] 204 844 50 @53 941 52 521%  -035[074,004] —a
Total 98 104 1000%  -0.53[0.82,-0.25] L 2
e
Test for overall effect: Z = 370 (P = 0.0002) P 7 3
LowFODMAP  Habitual diet

Heterogenetty: Chi* =2.75, df = 2 (P = 0.25); I = 27%

FIGURE 3: Forest plot of low FODMAP vs. habitual diet

Cl: confidence interval, FODMAP:

IV: inverse variance, SD: standard deviation, Std.: standardized

and polyols,

Low FODMAP vs. higher FODMAP diet: Two studies (n = 47 participants) [29,30] compared the low FODMAP
diet to a higher FODMAP diet. The pooled analysis demonstrated a statistically significant reduction in IBS-
SSS favoring the low FODMAP diet (SMD: -0.87; 95% CI (-1.47, -0.26), p = 0.005). No statistical
heterogeneity was detected (12 = 0%), although the small number of contributing studies (two trials) should

be considered when interpreting this result (Figure 4).

Low FODMAP Higher FODMAP Std. mean difference Std. mean difference

StudyorSubgroup Mean  SD  Total Mean  SD  Total Weight IV, Fixed, 5% CI I, Fixed, 35% CI

Meintosh et al(29] 208 748 18 2% 106 19 794%  -087[-1.55,0.19) —m—

Tuck etal(30] 1902 604 5 2704 1039 5 206%  085(218,048)  ———1—

Total 23 24 1000%  -0.87 [1.47,-0.26] -

Test for overall effect: Z = 281 (P = 0.005) L] L
LowFODMAP  Higher FODMAP

Heterogeneity: Chi* = 0.00, df = 1 (P = 0.98); 1= 0%

FIGURE 4: Forest plot of low FODMAP vs.
ClI: confidence interval, FODMAP: i i

. higher FODMAP diet

IV: inverse variance, SD: standard deviation, Std.: standardized

and polyols,

Low FODMAP vs. other active dietary interventions (non-NICE): Seven studies (n = 486 participants) [31
35,57,58] compared the low FODMAP diet to other active dietary interventions not aligned with NICE. The

pooled analysis showed no statistically significant difference

in IBS-SSS between groups (SMD: -0.64; 95%

CI (-1.58, 0.29), p = 0.18). Pooled studies showed considerable heterogeneity (12 = 95%).

In a post-hoc sensitivity analysis excluding Jeitler et al. [52], whose effect estimate was a marked outlier, and
Singh et al. [37], the only study in this subgroup to report a statistically significant effect favoring the

comparator intervention over the low FODMAP diet, the pool
0.71 to -0.07; p = 0.0180), with I2 = 53.3% (Figure 5).

ed analysis yielded an SMD of -0.39 (95% CI -

Low FoDMAP.
n s

Study or Subgroup e Toal Mean o Tol | Weight IV, Random, 98% CI 1, Random, 38% 1
Caponioetaifzi] 1o w248 18 16405 073 2 1% 0571122008 —]
setreta1[32) 21w 1235 + 3 1a0%  3M[382, 240 ——
WegerGbeletalps) 1287 %5 2 1337 o1 2 1aa%  0081965,050) -
Luetalgs we  s1a 1 2222 7 i5 1e% 1331209 05 "

Roin etal[35] ness @7 7 13639 2148 7 150%  019(081.012)

Singh eal[57) s &2 10 7 1oaek 105017152 -
Tunaietaif2s) eses mioe st 210816 108 70 tas% 0271964008 -

Total (Wald®) 21 265 1000%  0.64[1.58,029] -

Testforoverahefect 2= 1.34 (7= 0.18)

Heterogenety: Tau (REMLY) = 149, Ch¥* = 74 96, =6 (P < 0.00001) = 95%

51 calcuiated by Wakdtype meinod
PTaut calciated by Resticled Maximur-Likeliood method

FIGURE 5: Forest plot of low FODMAP vs.
interventions

Cl: confidence interval, FODMAP:

] EI)
LowFODMAP Ot Actve Dietry Inervertons (non-NICE)

other active dietary

inverse variance, NICE: National Institute for Health and Care
likelihood, SD: standard deviation, Std.: standardized

and polyols,
Excellence, REML: restricted maximum

Adequate Relief/Global Symptom Response

Low FODMAP vs. traditional dietary advice: Seven studies (n = 612 participants) [18-

low FODMAP diet with traditional dietary advice for adequate

25| compared the
relief or global symptom response. The

pooled analysis demonstrated a statistically significant benefit favoring the low FODMAP diet (OR: 2.15;
95% CI (1.54, 3.01), p < 0.00001). No heterogeneity was detected between the pooled studies (I* = 0%) (Figure

6).
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Low FODMAP  Traditional diet 0dds ratio 0dds ratio
Study or Subgroup  Events Total Events Total Weight IV, Fixed, 95% CI WV, Fixed, 95% CI
Chavan et al [18] 34 45 2% 48 146% 262[108,634] ——
Eswaran et al [19] 23 44 16 39 151% 157(066,3.76] N -
Goyal et al [20] 2 51 20 49 177% 2.44[109,5.46] ——
Kasti etal [21] a7 54 35 54 121% 364(138,962) —
Patcharatrakul et al [22] 18 30 9 32 10.1% 3.83[133,11.08] —_
Rejetal[23] 18 33 14 33 121% 163(062,431] 4
Zahedi et al [24] 30 51 2 49 183% 1.26[057,279] e
Total 308 304 100.0% 2.14[1.53,3.00] *
Total events 202 146
Test for overall effect: Z = 4.41 (P < 0.0001)

U - —
0.01 0.1 10 100
Low FODMAP Traditional diet

Heterogeneity: Chi* = 5.10, df = 6 (P = 0.53); I* = 0%
FIGURE 6: Forest plot of responder rates (low FODMAP vs. traditional
diet)

Cl: confidence interval, FODMAP: I i i i i and polyols,
IV: inverse variance

Low FODMAP vs. habitual diet: Three studies (n = 250 participants) [12,26,28] compared the low FODMAP
diet to a habitual diet for adequate relief or global symptom response. The pooled analysis demonstrated a
statistically significant benefit favoring the low FODMAP diet (OR: 4.75; 95% CI (2.41, 9.34), p < 0.00001).

Moderate heterogeneity was observed between the pooled studies (I* = 45%) (Figure 7).

LowFODMAP  Habitual diet Odds ratio ©Odds ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Algera et al [26] 10 29 6 27 502%  184[0.56,6.04] -
Nilholm et al [28] 53 80 5 25 317% 7.85[266,23.21] —-—
Staudacher et al [12] 13 19 5 22 181% 7.37[1.84,2955] —_—
Total 128 74 100.0%  4.75[2.41,9.34] <&
Total events:

Test for overall effect: Z = 4.51 (P < 0.00001)

—_—
0.01 01 10 100

Low FODMAP Habitual diet
Heterogeneity: Chi* = 3.65, df = 2 (P = 0.16); I* = 45%

FIGURE 7: Forest plot of responder rates (low FODMAP vs. habitual

diet)

Cl: confidence interval, FODMAP: I i i i i and polyols,
M-H: Mantel-Haenszel

Low FODMAP vs. other active dietary interventions (non-NICE): Three studies (n = 221 participants)
[33,35,37] compared the low FODMAP diet to other active dietary interventions. The pooled analysis did not
demonstrate a statistically significant difference in adequate relief or global symptom response between
groups (OR: 0.83; 95% CI (0.46, 1.50), p = 0.54). No heterogeneity was detected between the pooled studies
(12 = 0%) (Figure 8).

Low FODMAP  Other Active Ditary Interventons (non-NICE) oads ato odes rato
Stuay or Sungroup Events Total venis Total Weight M, Fixed, 85% CI s, Fixes, 95% O
B o u 07 1220035 ——
Rotn etalf35] 2 7 s 7 eie% 072003 158 -
Singhetl37] s . 10 6 78 077019347 —
Total 108 112 1000% 0831046, 150) -

ol events 'u @

Testfo overal effect 2= 081 (P = 054)

o6 01 1 0o
(o FODUAP  Oter Acte Ditary neventions (ronNICE)
eterogenety G =056, a1 =2 7 =076, F=0%
FIGURE 8: Forest plot of responder rates (low FODMAP vs. other active
dietary interventions)

Cl: confidence interval, FODMAP: i i i i i and polyols,
M-H: Mantel-Haenszel, NICE: National Institute for Health and Care Excellence

No eligible studies comparing the low FODMAP diet with a higher FODMAP diet reported adequate relief or
global symptom response in a format suitable for meta-analysis.

Abdominal Pain Severity Score

Low FODMAP vs. traditional dietary advice: Six studies (n = 444 participants) [8,19,20,22-24] compared the
low FODMAP diet to traditional dietary advice on abdominal pain severity. The pooled analysis
demonstrated a statistically significant reduction in abdominal pain favoring the low FODMAP diet (SMD:
-0.35; 95% CI (-0.54, -0.16), p = 0.0003). Heterogeneity was minimal (I* = 10%) (Figure 9).

Low FODMAP Traditional diet Std. mean difference Std. mean difference
Study or Subgroup  Mean  SD  Total Mean  SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bohn et al (6] 422 326 B 376 269 3B 152%  015[0.33,064] ——
Eswaran etal[19) 338 2 44 a4 22 39 185% -049[:092.-005] —

Goyal etal[20] 176 122 51 224 134 49 227%  -037[077,002 ——
Palcharatrakuletal[22] 193 304 30 303 385 32 141%  -031[081,019 —t

Rej etal [23] 8 17 18 28 30 4 74%  041(112,029] —_—

Zahedi etal [24] 1613 1313 50 2588 2111 51 224% -055[095,-015] —

Total 226 218 100.0%  -0.35[-0.54,-0.16] *

Test for overall effect: Z = 362 (P = 0.0003)

—_—
2 4 1 2
LowFODMAP  Traditional diet
Heterogenelty: Chi = 5.55, df =5 (P = 0.35), = 10%

FIGURE 9: Forest plot of symptom severity scores (low FODMAP vs.
traditional diet)

Cl: confidence interval, FODMAP: i i i i and polyols,
IV: inverse variance, SD: standard deviation, Std.: standardized

Low FODMAP vs. habitual diet: Two studies (n = 157 participants) [26,28] compared the low FODMAP diet
with a habitual diet for abdominal pain severity. The pooled estimate favored the low FODMAP diet, but the
result was at the threshold of statistical significance (SMD: -0.32; 95% CI (-0.63, -0.00), p = 0.05). No
heterogeneity was detected between the pooled studies (1> = 0%) (Figure 10).
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Low FODMAP Habitual diet Std. mean difference Std. mean difference

Study or Subgroup  Mean  SD  Total Mean  SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Algera et al 26] a 0 2 52 30 27 349% 0361089017 —et
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FIGURE 10: Forest plot of symptom severity scores (low FODMAP vs.
habitual diet)

Cl: confidence interval, FODMAP: i i i i and polyols,
IV: inverse variance, SD: standard deviation, Std.: standardized

Low FODMAP vs. other active dietary interventions (non-NICE): Five studies (n = 397 participants) [35-
36,38] compared the low FODMAP diet to other active dietary interventions in terms of abdominal pain
severity. The pooled analysis showed no statistically significant difference between groups (SMD: -0.18;
95% CI (-0.38, 0.02), p = 0.08). The point estimate favored the low FODMAP diet, although the difference
was not statistically significant. Heterogeneity was low across the pooled studies (1> = 17%) (Figure 11).
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FIGURE 11: Forest plot of symptom severity scores (low FODMAP vs.
other active dietary interventions)

Cl: confidence interval, FODMAP: i i i i i and polyols,

IV: inverse variance, NICE: National Institute for Health and Care Excellence, SD: standard deviation, Std.:
standardized

No eligible studies comparing the low FODMAP diet with a higher FODMAP diet reported abdominal pain
severity in a format suitable for meta-analysis.

Bloating/Distension Score

Low FODMAP vs. traditional dietary advice: Six studies (n = 444 participants) [8,19,20,22-24] compared the
low FODMAP diet to traditional dietary advice on bloating or distension severity. The pooled analysis
demonstrated a statistically significant reduction in bloating favoring the low FODMAP diet (SMD: -0.45;
95% CI (-0.75, -0.15), p = 0.003). Moderate to substantial heterogeneity was observed between the pooled
studies (I? = 59%) (Figure 12).
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FIGURE 12: Forest plot of bloating severity scores (low FODMAP vs.
traditional diet)

Cl: confidence interval, FODMAP: i i i i i and polyols,
IV: inverse variance, REML: restricted maximum likelihood, SD: standard deviation, Std.: standardized

In a post-hoc sensitivity analysis excluding Goyal et al. [20], the pooled SMD was -0.35 (95% CI -0.64 to -
0.06; p = 0.0168), with heterogeneity reduced from I = 59% to I = 40%.

Low FODMAP vs. habitual diet: Two studies (n = 157 participants) [26,28] compared the low FODMAP diet
with a habitual diet for bloating or distension severity. The pooled analysis demonstrated a statistically
significant reduction in bloating favoring the low FODMAP diet (SMD: -0.49; 95% CI (-0.81, -0.17), p =
0.002). No heterogeneity was detected between the pooled studies (12 = 0%) (Figure 13).
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FIGURE 13: Forest plot of bloating severity scores (low FODMAP vs.
habitual diet)

Cl: confidence interval, FODMAP: i i i i i and polyols,
IV: inverse variance, SD: standard deviation, Std.: standardized

Low FODMAP vs. other active dietary interventions (non-NICE): Five studies (n = 397 participants) [35-
36,38] compared the low FODMAP diet to other active dietary interventions in terms of bloating or
distension severity. The pooled analysis demonstrated a statistically significant reduction in bloating
favoring the low FODMAP diet (SMD: -0.22; 95% CI (-0.42, -0.02), p = 0.03). Pooled studies showed low-to-
moderate heterogeneity (I% = 34%) (Figure 14).

2026 Alenezi et al. Cureus 18(10): e117606. DOI 10.7759/cureus.117606

18 of 24


https://assets.cureus.com/uploads/figure/file/2191487/lightbox_bd4bc3a0a94611f18b2fb554debea04a-Figure-10.png
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/2191488/lightbox_cdca7b40a94611f19f4f493bd9a2aa5a-Figure-11.png
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/2185010/lightbox_e36a10a0a94611f1bfc7879e9feabdbb-Figure-12.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/2191492/lightbox_05ba8cc0a94711f1a738c38a3798340e-Figure-13.png
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Low FoDMAP.

sudyorswgoup  Men  $O  Toal e s Tl weignt I, Fixe, 56 1 W Fired, 95,1
KigeGuweleia 215 s 2 P 27 u wew  007E0s1.081 -
Lueta) oo w1 i aroe B Tan a0tams 0w  ——
Rometais) B wn 23 25 7 s 0n(0s.020] o
Fussoetal ] e s m w21 22 2 o 0316032 001 =T
Tura tai e s w0 5 w05 aure T Wz oxiost.om -]

ol 10 w7 w0o%  omiase, o0 -
Testtorovera et 2218 2 009)

EonroomAe ot Actve et ereons (o)
Hetrogeney. it =600, 0 =4 (=020, 1= 34%
FIGURE 14: Forest plot of bloating severity scores (low FODMAP vs.
other active dietary interventions)
Cl: confidence interval, df: degrees of freedom, FODMAP:

monosaccharides, and polyols, IV: inverse variance, NICE: National Institute for Health and Care Excellence, SD:
standard deviation, Std.: standardized

No eligible studies comparing the low FODMAP diet with a higher FODMAP diet reported bloating or
distension severity in a format suitable for meta-analysis.

QoL Score

Low FODMAP vs. traditional dietary advice: Four studies (n = 362 participants) [18,20,21,23] compared the
low FODMAP diet to traditional dietary advice in terms of QoL. The pooled analysis demonstrated a
statistically significant improvement in QoL favoring the low FODMAP diet (SMD: 0.48; 95% CI (0.27, 0.69),
p < 0.00001). There was low-to-moderate heterogeneity between the pooled studies (I = 42%) (Figure 15).
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Rejetal[23] 61 24 88 s 2 33 188%  026(:022,075 S4—
Total 181 181 100.0% 0.48 [0.27 , 0.69] L 3
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FIGURE 15: Forest plot of quality-of-life scores (low FODMAP vs.
traditional dietary advice)

Cl: confidence interval, FODMAP: i it i i i and polyols,
IV: inverse variance, SD: standard deviation, Std.: standardized

Low FODMAP vs. other active dietary interventions (non-NICE): Three studies (n = 223 participants)
[32,36,38] compared the low FODMAP diet to other active dietary interventions not aligned with NICE
guidelines for QoL. The pooled analysis showed no statistically significant difference in QoL between groups
(SMD: -0.13; 95% CI (-0.40, 0.13), p = 0.33). No heterogeneity was detected between the pooled studies (I* =
0%) (Figure 16).
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FIGURE 16: Forest plot of quality-of-life scores (low FODMAP vs. other
active dietary interventions)

Cl: confidence interval, FODMAP: i i i i i and polyols,
IV: inverse variance, NICE: National Institute for Health and Care Excellence, SD: standard deviation, Std.:
standardized

No eligible studies comparing the low FODMAP diet with a higher FODMAP diet reported quality-of-life
outcomes in a format suitable for meta-analysis.

Risk of Bias Assessment

Risk of bias was assessed across 23 included studies [8,12,18-38] using the Cochrane RoB 2 tool. For the
randomization process (D1), 22 studies [8,12,18-29,51-38] were rated low risk, one [30] raised some
concerns, and none were high risk. For allocation concealment (D2), 15 studies [8,20,21,23,25-29,32

,38] were rated low risk, seven had some concerns [12,18, ,30,31,36], and one [19] was high risk.
The most consistently problematic domain was blinding of participants and personnel (D3), largely because
dietary trials make blinding participants and personnel inherently difficult. Only three studies [26,37,38]
achieved a low-risk rating here, while one study [29] had some concerns, and the remaining 19 studies
[8,12,18-25 8,30-36] were deemed high risk. Blinding of outcome assessment (D4) was rated low risk in
five studies [19,21,25,26,37], some concerns in 16 [8,12,18,20,22-24,28-31,53-36,38], and high risk in two
[27,52]. For incomplete outcome data (D5), 13 studies were low risk [8,18-21,23-26,29,34,35,38], seven had
some concerns |1 8,51-33], and three [30,36,57] were high risk. Selective reporting (D6) was low risk
across 22 studies [8,12,18-29,31-38], while Tuck et al. [30] was high risk. Applying the RoB algorithm, only
Algera et al. [26] and Tunali et al. [38] were judged as having an overall low risk of bias, while Eswaran et al.
[19], Harvie et al. [27], Jeitler et al. [32], Russo et al. [36], and Tuck et al. [30] were rated overall high risk. The
remaining 16 studies [8,12,18,20-25,28,29,31,33-35,57] were rated overall as some concerns, driven
predominantly by the blinding of participants and personnel (D3) domain. This high proportion of studies
with unclear or high risk of bias warrants caution when interpreting the pooled estimates, especially given
that several of these studies contribute substantial weight to individual subgroup analyses (Figures 17-18).
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FIGURE 17: Risk of bias summary
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FIGURE 18: Risk of bias graph

Publication Bias

Publication bias could not be formally assessed because no pooled comparison included 10 or more studies
(@ i : seven), the ded in the Cochrane Handbook for reliable funnel plot
asymmetry detection and for Egger's regression to have adequate statistical power. Visual inspection of
funnel plots was therefore consi il ient for i interpretation, as apparent asymmetry
with few studies may reflect between-study heterogeneity, small-study effects, or chance rather than true
publication bias. Accordingly, funnel plots are not presented, and the possibility of publication bias or
small-study effects cannot be excluded.

Discussion
Principal Findings

This meta-analysis of 23 RCTs encompassing 2,164 randomized participants (1852 completers) provides a
comprehensive evaluation of the low FODMAP diet compared with multiple control conditions in patients
with IBS. Consistent with the pre-specified outcome hierarchy, IBS-SSS is discussed below as the primary
efficacy outcome, with adequate relief, abdominal pain, bloating, and QoL considered as secondary
outcomes. Collectively, the findings show that the low FODMAP diet confers clinically meaningful and
statistically significant benefits over passive or less structured comparators, including traditional dietary
advice and habitual diet, across a range of patient-relevant outcomes. However, compared with other
structured active dietary interventions, the low FODMAP diet does not emerge as clearly superior, a pattern
consistent with the emerging literature.

Comparison With Previous Evidence

The present analysis demonstrated a significant reduction in IBS-SSS favoring the low FODMAP diet over
traditional dietary advice (SMD: -0.71) and habitual diet (SMD: -0.53), with the most pronounced effect
observed against a higher FODMAP diet (SMD: -0.87). These findings closely align with the umbrella review
by Bogdanowska-Charkiewicz et al., which synthesized 16 meta-analyses including 9,904 patients and
reported a pooled SMD of -0.599 for IBS-SSS reduction, reinforcing the robustness of our estimates across a
larger and more diverse evidence base [40]. Similarly, van Lanen et al. reported a moderate-to-large
reduction in IBS severity versus control diets (SMD: -0.66), consistent with the effect size observed in the
present analysis [41].

For global symptom response or adequate relief, the low FODMAP diet showed more than a twofold
advantage over traditional dietary advice (OR: 2.15) and nearly a fivefold advantage over habitual diet (OR:
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4.75). These estimates align with Wang et al., who reported significantly improved global IBS symptoms
with the low FODMAP diet compared with normal or usual dietary controls [42]. The markedly higher ORs
against habitual diet, compared with traditional advice, may reflect the active nature of the NICE-aligned
dietary counseling provided in the traditional advice arm, suggesting that even structured first-line dietetic
advice captures some, but not all, of the benefit attributable to FODMAP restriction.

Interpretation and Possible Explanations

The absence of a statistically significant difference in IBS-SSS and adequate relief when the low FODMAP
diet was compared with other active dietary interventions (non-NICE) warrants careful consideration. The
considerable heterogeneity (I* = 95%) in the IBS-SSS subgroup, largely attributable to outlier studies
including Singh et al. [37], which uniquely favored the comparator, and Jeitler et al. [32], complicates direct
interpretation. A 2024 network meta-analysis published in The Lancet Gastroenterology and Hepatology
similarly concluded, with high confidence, that no dietary intervention demonstrated superiority over
others. However, the low FODMAP diet had the most evidence supporting its use [43]. This emerging body of
evidence suggests that the low FODMAP diet is not uniquely effective but rather the best-evidenced
representative of a broader class of structured dietary therapies.

The low FODMAP diet produced statistically significant reductions in abdominal pain versus traditional
advice (SMD: -0.35) and a near-significant reduction versus habitual diet (SMD: -0.32). However, it showed
no significant advantage over active dietary comparators (SMD: -0.18, p = 0.08). These effect sizes warrant
interpretation beyond statistical significance alone: an SMD in the region of -0.3 to -0.35 corresponds to a
small-to-moderate effect by conventional benchmarks, and whether it meets a clinically important
difference for IBS-related abdominal pain depends on the specific instrument's established minimal
clinically important difference, which was not uniformly reported across the included trials. Statistical
significance in a well-powered pooled analysis does not by itself establish that patients would perceive the
reduction as meaningful, and this distinction should temper the clinical weight placed on these findings.
These findings are notable when considered alongside the umbrella review by Bogdanowska-Charkiewicz et
al., which reported no significant pooled effect of the LFD on abdominal pain across meta-analyses [40]. This
discrepancy may reflect our more granular stratification by comparator type, which shows that the low
FODMAP diet advantage for pain is apparent primarily against less structured control conditions rather than
structured dietary comparators. The non-significant result against active comparators (p = 0.08) may
represent a genuine but modest effect that is underpowered in the current subgroup; it should not be
interpreted as evidence of equivalence and warrants further adequately powered investigation.

For bloating and distension, the low FODMAP diet showed significant reductions across all three comparator
subgroups, including other active dietary interventions (SMD: -0.22, p = 0.03). This is a clinically important
finding, as bloating ranks among the most debilitating and treatment-resistant IBS symptoms [44]. However,
an SMD of -0.22 versus active comparators is small, and its clinical relevance to individual patients should
be weighed separately from its statistical significance, particularly given that this subgroup includes some of
the more heterogeneous comparator conditions in the review. The lowFODMAP diet retained a statistically
significant advantage over active comparators for bloating, even when it did not for global or pain outcomes,
which is plausible given the direct mechanistic link between fermentable carbohydrate fermentation, gas
production, and bloating symptoms [43].

QoL improved significantly with the low FODMAP diet versus traditional dietary advice (SMD: 0.48),
corroborating findings from the umbrella review, which reported a pooled SMD of 0.259 across five meta-
analyses [40]. However, it did not demonstrate a QoL benefit over other active interventions (SMD: -0.13, p
=0.33). The lack of a significant QoL difference between the low FODMAP diet and other structured dietary
interventions suggests that factors common to structured dietary interventions, such as dietary education,
patient engagement, and therapeutic support, may contribute to observed improvements. However, the
present analysis cannot separate these factors from diet-specific effects. Potential mechanisms such as
increased dietary agency, therapeutic alliance, and symptom attribution are plausible contributors, though
the present data cannot establish their relative contribution, nor can they be interpreted as showing that
FODMAP restriction itself is clinically inert; both structural and diet-specific mechanisms may operate
concurrently. This interpretation is consistent with observational evidence that uncontrolled symptom relief
rates following full low FODMAP diet restriction, reintroduction, and personalization reach at least 50% of
patients, underscoring the importance of the structured delivery framework [11].

Similarly, the starch- and sucrose-reduced diet was non-inferior to the low FODMAP diet in a 155-patient
RCT [35]. In contrast, a small pilot RCT of a Mediterranean diet, an outlier in the present analysis, suggested
possible equivalence or even superiority for some outcomes. However, its small sample size limits firm
conclusions [37].

Clinical Implications

The CARIBS trial, a well-designed single-blind RCT, demonstrated that both dietary interventions, including
alow FODMAP diet combined with traditional IBS dietary advice, and optimized pharmacological treatment
achieved clinically relevant reductions in IBS-SSS, with dietary arms showing a comparably large effect size
to medication [45]. This trial is particularly relevant to the primary and secondary care context of the
present review, supporting the potential positioning of dietary therapy as an effective first-line strategy.
However, because the CARIBS trial did not directly measure medication escalation or subsequent medication
use, the inference that dietary therapy reduces reliance on pharmacological treatment rests on comparable
symptom improvement rather than a directly demonstrated outcome, and it warrants confirmation in trials
specifically designed to assess this endpoint.

Strengths

Strengths of this review include its restriction to randomized trials, a comparator-stratified design that

passive, guideli; ligned, hanistic, and other active comparators, a pre-specified primary
outcome and outcome hi , a risk-of-bi with RoB 2, and sensitivity analyses to explore
sources of heterogeneity.

Limitations

The considerable heterogeneity observed in several subgroups, most notably the active comparator subgroup
for IBS-SSS (I? = 95%), may reflect the diversity of dietary comparators included under the non-NICE
category. This is likely, in part, an unavoidable feature of a field in which emerging dietary strategies
(Mediterranean, starch- and sucrose-reduced diet, gut-directed hypnotherapy diets, and Ayurvedic diets) are
increasingly trialed against the LFD. However, it may also reflect our categorization and pooling of clinically
diverse interventions within a single active-comparator subgroup, a methodological choice in this review
that could have contributed to the observed heterogeneity independent of the underlying literature.
Sensitivity analyses identifying Jeitler et al. [32] and Singh et al. [537] as primary sources of heterogeneity are
consistent with their respective methodological distinctions and markedly divergent effect estimates. This
review also examined multiple comparator subgroups, outcome domains, and sensitivity analyses. However,
no formal statistical adjustment for multiplicity was applied; the number of comparisons increases the
likelihood that isolated or borderline statistically significant findings, such as the modest bloating benefit
observed against active comparators, could arise by chance and should be interpreted accordingly.

The risk of bias assessment identified deviations from intended interventions as the most pervasive
limitation, with 19 of 23 studies at high risk in this domain, an intrinsic limitation of all dietary intervention
trials given the impossibility of dietary masking in open-label designs. This concern is shared across the
literature; the 2024 Lancet network meta-analysis similarly rated all dietary evidence as low or very low
confidence, in part because participants cannot be blinded [43]. Critically, unblinded dietary trials are
susceptible to performance bias, nocebo effects, and differential expectations, which may inflate or
attenuate estimated treatment effects. These limitations should temper the certainty of pooled estimates,
particularly in subgroups dominated by high-risk studies.
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Several limitations must be acknowledged. First, because participants cannot be blinded to dietary allocation
in dietary intervention trials, performance and detection bias cannot be excluded, potentially inflating
apparent treatment effects of the low FODMAP diet, particularly in comparisons against passive or habitual
diet controls. Second, including heterogeneous active comparator interventions under a single subgroup
introduces substantial clinical and methodological diversity that statistical models cannot fully resolve, as
shown by the near-maximal I? values. Third, the meta-analysis relies on published aggregate data and
therefore cannot conduct individual patient data analyses, which would permit exploration of effect
modification by IBS subtype (IBS-D, IBS-C, IBS-M), baseline symptom severity, and method of dietary
delivery. Fourth, included trials were predominantly short-term (weeks), and the long-term efficacy and
safety of the low FODMAP diet, including its effects on nutritional adequacy and gut microbiota
composition, remain incompletely characterized. Evidence indicates that prolonged FODMAP restriction
can reduce the abundance of beneficial gut bacteria, including Bifidobacterium species, and may adversely
affect microbial diversity [43]. Fifth, included studies measured and reported dietary adherence
inconsistently, making it difficult to disentangle the effects of true dietary compliance from intention-to-
treat exposure. Sixth, the applicability of the findings to primary care is uncertain, as most included trials
were conducted in specialist secondary or tertiary care centers with access to registered dietitian support,
which may not reflect routine clinical practice. Seventh, small sample sizes in several subgroups,
particularly the two-study higher FODMAP comparison (n = 47), limit the reliability of pooled estimates and
should be interpreted with caution. Finally, publication bias and small-study effects could not be formally
assessed; no pooled comparison included 10 or more studies, the minimum recommended in the Cochrane
Handbook for reliable funnel plot asymmetry detection and for Egger's test to have adequate statistical
power, and funnel plots were therefore not presented, as visual inspection under these conditions risks
misleading interpretation. Publication bias or small-study effects cannot be excluded. The certainty of
evidence was not formally graded; conclusions should therefore be regarded as provisional.

Future Research

Future studies should test whether components shared by structured dietary interventions (education,
engagement, and therapeutic support) contribute to treatment response, for example, by holding the level of
professional support constant while varying dietary composition, and should assess long-term outcomes,
nutritional adequacy, medication use, and predictors of individual response.

Conclusions

This meta-analysis of 23 trials (2,164 participants) shows that the estimated relative effect of the low
FODMAP diet varies substantially by comparator intervention. Against traditional dietary advice or habitual
diet, it produces significant symptom improvement and quality-of-life gains. However, when compared with
other structured dietary interventions, it showed no significant advantage for most outcomes, although a
modest benefit for bloating was observed.

Our findings suggest that common components of structured dietary care, rather than the specific diet
chosen, contribute to treatment response. Clinicians should therefore select dietary approaches based on
individual patient preferences, tolerability, and access to dietitian support, rather than assuming that the
low FODMAP diet is universally superior. Future research should identify predictors of individual response
and conduct rigorous long-term comparisons of structured dietary strategies to advance personalized IBS
management.
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st Number
of Database-specific
Search terms Database 3 search . of Causes for exclusion
retrieved filters applied
articles
articles
The following search terms
were used: ("iritable bowel
syndrome” OR "IBS" OR
"functional bowel disorder”)
AND ("low FODMAP" OR
"FODMAP diet' OR
"fermentable
. § Included
oligosaccharides” OR 20 Article type: RCT; N
after
"fermentable PubMed 84 May  species: humans; 1o 1172 Automatic duplcate removal (338)
removal of
carbohydrate*") AND 26 language: English
duplications
("symptom*” OR "abdominal
pain” OR "bloating" OR
"quality of life” OR "IBS-
$SS") AND (*randomised
controlled trial” OR
"randomized controlled trial”
OR "clinical trial")
2 Aticle type: Included
research articles after
- ScienceDirect 640 May . 1172 Automatic review removal (0)
2 (reviews excluded);  removal of
language: English ~ reviews
Included
20 Document type:
Web of Science after
- 136 May article; language: 345 -
(wos) N abstract
2 English
screening
Atotal of 322 records were excluded during
fulltext screening. Duplicate publications,
secondary analyses, and sub-analyses of
existing trials accounted for the largest
proportion of exclusions (N = 144). Ineligible
study designs, including reviews, meta-
analyses, study protocols, non-randomized
trials, qualitative studies, uncontrolled pre-
post designs, and case reports, were the
second most common reason (N = 59).
Studies enrolling populations without
confirmed IBS, including those with
inflammatory bowel disease, coeliac
disease, functional heartburn, gastro-
esophageal reflux disease, functional
Included dyspepsia, or healthy volunteers, were
after full- excluded (N = 35). Publications available
20 Document type: X
text only as conference abstracts or without
- Scopus 252 May article; language: 23
screening, sufficient data for extraction were also
2 English
i.e. for excluded (N = 21). Further exclusions were
extraction applied to crossover trials without separable

primary-period data (N = 11), studies
reporting irrelevant outcomes (N = 11), trials.
using non-dietary comparators such as

pharmacotherapy or behavioral therapy
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(N=9), inaccessible full texts (N = 9), trials
comparing low-FODMAP diet plus a
supplement against low-FODMAP diet

alone without an independent dietary
comparator (N = 6), studies in which the
low-FODMAP diet was not the primary
intervention, including reintroduction,
challenge, and dietary adherence app
designs (N = 13), and post-hoc metabolomic
or microbiological secondary analyses
published in non-English languages (N = 4).

20 Publication type:
- MEDLINE (Ovid) 70 May RCT; limit: humans; - - -
2 language: English

Language: English;

20 no additional
Cochrane
- 298 May  database-specific - - -
CENTRAL
26 filter applied (trial
registry)
Study type:
2 y typ
interventional
- ClinicalTrials.gov 30 May s 5 R
studies; language:
26
English
No database filter
applied; conference
20 proceedings,
- Grey literature 0 May  thesesidissertations, - - -
2 and trial registries
hand-searched;
language: English
Not applicable -
Manual 20 manual screening of
- (reference-iist 0 May  reference lists of - - -
search) 2 included and related
articles
- Total 1510 - - - - -

TABLE 2: Database-specific search strategies, search dates, and filters applied

All electronic databases were searched from inception to 20 May 2026.

IBS: irritable bowel syndrome, IBS-SSS: IBS symptom severity score, FODMAP: i i i i i and

polyols, RCT: randomized controlled trial
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