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ABSTRACT
Introduction: Abdominal distension is an objective visible sign of increased abdominal girth. Bloating is a feeling of abdominal
fullness and discomfort. Bloating may be associated or not with abdominal distension. Bloating and abdominal distension are
among the most commonly reported gastrointestinal symptoms and may be associated with both organic and functional dis-
orders. Nevertheless, specific consensus and recommendations on diagnosis, underlying mechanisms, assessment and

Abbreviations: aCPQ, adult Carbohydrate Perception Questionnaire; CBT, cognitive behaviour therapy; CIC, chronic idiopathic constipation; CIPO, chronic intestinal pseudo‐obstruction; CPO,
colonic pseudo‐obstruction; CT, computed tomography; DGBI, disorders of gut‐brain interaction; ED, enteric dysmotility; EMG, electromyography; FD, functional dyspepsia; FEL‐1, faecal
pancreatic elastase 1; FODMAPs, fermentable oligo‐, di‐, and monosaccharides and polyols; GI, gastrointestinal; IBS, irritable bowel syndrome; IBS‐C, IBS constipation‐predominant; IBS‐D, IBS
diarrhoea‐predominant; IMO, intestinal methanogenic overgrowth; NCGS, non‐coeliac gluten sensitivity; NNT, number needed to treat; OR, odds ratio; PCOS, polycystic ovary syndrome; PEI,
pancreatic exocrine insufficiency; PROM, patient‐reported outcome measure; RCT, randomised controlled trial; SBM, small bowel manometry; SIBO, small intestinal bacterial overgrowth; SNRI,
serotonin‐norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant; TSH, thyroid‐stimulating hormone.
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management of functional bloating and abdominal distension are still lacking. The aim of this European consensus, then, is to
provide expert opinions and recommendations on the epidemiology, diagnosis, pathophysiology and treatment of functional
bloating and abdominal distension.
Methods: A multidisciplinary team of experts in the field, including European specialists and national societies, participated in
the development of this consensus. Relevant questions were formulated and addressed through a literature review and state-
ments were developed and voted using a Delphi process.
Results: Functional bloating and abdominal distension are common and frequently overlap with other disorders of gut‐brain
interaction. Diagnosis is made according to the Rome IV criteria after the exclusion of organic disease, based on the physical
examination and assessment of the patient's medical history and alarming signs. In the absence of alarming signs or any
relevant finding, clinical laboratory, imaging or endoscopic tests are unnecessary. The pathophysiology of functional bloating
and abdominal distension is multifactorial and involves visceral hypersensitivity, abdomino‐phrenic dyssynergia, intestinal
dysmotility and dysbiosis. Treatment may include dietary modifications (e.g. lactose‐limiting diet and low FODMAP diet),
probiotics, antispasmodics (e.g., otilonium bromide, peppermint oil), rifaximin, secretagogues (e.g., linaclotide), neuro-
modulators (e.g., serotonin‐norepinephrine reuptake inhibitors, tricyclic antidepressants, buspirone), and plethysmography‐
based biofeedback. Moreover, cognitive behaviour therapy and hypnotherapy can be used in case of functional bloating
associated with irritable bowel syndrome.
Conclusion: This consensus provides an evidence‐based framework for the evaluation and treatment of patients with func-
tional bloating and abdominal distension.

1 | Introduction

Abdominal distension is an objective visible sign of increased
abdominal girth. Bloating refers to a sensation of abdominal
fullness and discomfort, which may or may not be accompanied
by abdominal distension. Bloating and abdominal distension are
prevalent gastrointestinal (GI) complaints, occurring in 19% and
9% of the general population, respectively, and was confirmed
by a recent worldwide study with a global prevalence of 18% [1,
2]. Prevalence increases to 66%–90% in irritable bowel syndrome
(IBS) and up to 60% in functional dyspepsia (FD) [3]. Bloating is
also a frequent complaint among patients with other disorders
of gut‐brain interaction (DGBI) [3]. According to Rome IV
criteria [4], functional bloating and abdominal distension can be
diagnosed when they are recurrent and the predominant
symptoms, in the absence of overlap with other DGBI such as
IBS, FD, functional diarrhoea and functional constipation.
Functional bloating and abdominal distension affect 3.5% of the
global population, with a higher prevalence in women (4.6%)
and between the age of 40–60 years [5].

Risk factors for functional bloating and abdominal distension
include female sex, older age, lower education level, associated
symptoms such as abdominal pain, early satiety and somatic
symptoms [3, 6, 7]. Assessment of bloating is challenging due to
its non‐specific nature, but validated questionnaires now exist to
evaluate its severity and impact (e.g., Mayo bloating question-
naire) [8, 9]. Bloating and abdominal distension can also indi-
cate small intestinal bacterial overgrowth, carbohydrate
intolerance, chronic intestinal pseudo‐obstruction or diseases
such as coeliac disease, inflammatory bowel disease, pancreatic
insufficiency, or even incomplete mechanical obstruction due to
gastrointestinal or gynaecological malignancies [10]. The path-
ophysiology of functional bloating is multifactorial, involving
visceral hypersensitivity, abdomino‐phrenic dyssynergia, intes-
tinal dysmotility (slow transit) and dysbiosis inducing excessive
gas production as well [10–12]. Treatment remains challenging
and involves targeting these mechanisms through dietary

modifications, medications, and biofeedback [10]. In this
guideline, we will focus on the evaluation and evidence‐based
management of functional bloating and abdominal distension.

2 | Methods

2.1 | General Framework

A total of 21 experts (authors of article), recommended by
ESNM, The European Association for Gastroenterology,
Endoscopy and Nutrition (EAGEN) and The European Society
for Primary Care Gastroenterology (ESPCG), from different
countries agreed to participate as the International Working
Group for the European Consensus on Bloating to vote on the
Delphi statements. All participants have significant experience
and expertise in general clinical practice, gastroenterology, and
neurogastroenterology. The United European Gastroenterology
(UEG) provided financial support and Medical Statistic
Consulting (MS‐C) provided technical support. Four distinct
core working groups, made up of five to nine experts in the field
were selected. The four working groups covered the following
topics: Group 1 ‘pathophysiology’, Group 2 ‘epidemiology and
diagnosis’, Group 3 ‘diagnostic procedures and evaluation’ and
Group 4 ‘treatments’. Each core group framed and answered
clinical questions according to a PICO framework (Table S1). A
core group leader coordinated the various steps with his/her
group. The consensus coordinators (RD, CM) harmonised and
supervised each step. Multiple online and face‐to‐face meeting
were held during the entire period needed to complete the
consensus.

2.2 | Literature Search and Questions

A comprehensive literature review was conducted to address
each question based on experts' knowledge, followed by the
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drafting of statements summarising the evidence. Each expert
conducted a structured review of the literature based on specific
search terms, using databases such as MEDLINE (accessed via
PubMed), EMBASE, and the Cochrane Database of Systematic
Reviews (Cochrane Library) until April 17, 2024. The types of
studies included were systematic reviews with or without meta‐
analysis, randomised or non‐randomised clinical trials, cohort
studies, and observational studies. Documents with low‐quality
evidence, such as expert opinion articles, case reports, or pre-
clinical studies, were excluded (Table S1).

2.3 | Consensus/Modified Delphi Process

We used the adapted RAND/UCLA modified Delphi panel
method [13, 14], which combines the Delphi procedure with the
“nominal group” technique [15, 16]. This method integrates
current scientific evidence with the collective judgement of a
panel of experts and aims to establish a consensus for complex
conditions where evidence from controlled trials is limited [17].
The process began with the formulation of 27 clinically relevant
questions for our target population (Table S1) [18]. Based on the
evidence in the literature, each expert formulated statements
related to the assigned questions, which were subsequently
reviewed and validated by the expert panel. The evidence sup-
porting the recommendations was evaluated by the expert panel
classifying each statement according to four categories
(Table S2). Meta‐analyses and randomised control trials were
considered high‐quality studies, while well‐designed observa-
tional studies received lower consideration.

The process continued with two rounds of blinded voting on
these statements, and their strength was graded using accepted
criteria. In the first voting round, held in May 2024, the final list
of 75 statements was evaluated by all members. Each member
indicated their level of agreement with the statements using a 9‐
point Likert scale (1: totally disagree, 2: disagree, 3: partially
disagree, 4: somewhat disagree, 5: neither agree nor disagree, 6:
somewhat agree, 7: partially agree, 8: agree, 9: totally agree).

The degree of agreement for each statement was measured us-
ing the following criteria [13–16]: Agreement was reached when
more than two‐thirds of the panelists voted in the same range
(either lower [1–3] or upper range [7–9]). Disagreement
occurred when the median was in the lower [1–3] or upper
range [7–9], but one‐third or more of the panel voted in the
opposite range; or if the median was 4‐6, but one‐third or more
of the panel voted in the lower [1–3] or upper range [7–9]. A
neutral result was defined when the median was 4‐6, and less
than one‐third of the panel voted in the lower [1–3] or upper
range [7–9].

Participants were blinded to the votes of other participants and
provided suggestions to improve the clarity of the statements.
After the first round of voting, the expert panel revised the
statements and recommendations. Five statements underwent a
second round of blinded voting due to a lack of agreement.
Finally, a manuscript was drafted and reviewed by the expert
panel for final approval.

2.4 | Final Statements and Brief Explanatory Text

Each final statement was agreed upon by all the participants.
Each statement is followed by a brief explanatory text. Since
most of our statements are either definition or expert‐based
recommendations, or good clinical practice recommendations,
we could not fully apply to the GRADE methodology for rating
the quality of evidence. This is also because the quality of evi-
dence was overall poor.

3 | Results

The results of the Delphi process are depicted in Table 1. There
was complete agreement in all the statements related to epide-
miology, evaluation, diagnosis and pathophysiology of func-
tional bloating and abdominal distension. However, in the
treatment section, there was a lack of agreement in several
statements that had to be re‐evaluated for modifications and
underwent a second voting round. Finally, there was consensus
in all recommendations, except in those related to the effect of
physical activity and antispasmodic agents for functional
bloating. For clarity, the statements not backed up by the expert
consensus have been removed from the list of recommendations
below, but they are fully disclosed in Table 1. A summary of the
main recommendations on functional bloating and abdominal
distension is presented in Table 2.

4 | Recommendations

4.1 | Section 1. Pathophysiology

4.1.1 | How Does Gas Get Into the GI Tract and How Is
Gas Removed From the GI Tract?

➢ Gas enters the human GI tract by swallowing air, by
chemical processes that liberate gas, by diffusion from the
blood into the lumen of the GI tract and by gas‐producing
intestinal microorganisms (100% agreement—ungraded:
expert opinion)

➢ Gas is eliminated from the GI tract by eructation of gas
from the upper GI tract, by diffusion from the small and
large intestine into the blood, by consumption by micro-
organisms or by anal evacuation (100% agreement—un-
graded: expert opinion)

➢ The volume and composition of gas in different GI com-
partments is the result of the mechanisms which lead to
the entry and elimination of gas (95% agreement—un-
graded: expert opinion)

Five gases: nitrogen (N2), oxygen (O2), carbon dioxide (CO2),
hydrogen (H2), and methane (CH4) make up over 99% of in-
testinal gas in healthy individuals, as measured by the washout
technique. Gas can accumulate throughout the GI tract,
including the stomach, small intestine, and colon, depending on
mechanisms of gas entry and elimination [19].
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TABLE 1 | Statements and recommendations on the bloating consensus.

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

Section 1. Pathophysiology

Statement
1

Gas enters the human GI tract by
swallowing air, by chemical processes
that liberate gas, by diffusion from
the blood into the lumen of the GI
tract, and by gas‐producing intestinal

microorganisms

Yes Expert opinion 100 [19]

Statement
2

Gas is eliminated from the GI tract by
eructation of gas from the upper GI
tract, by diffusion from the small and
large intestine into the blood, by

consumption by microorganisms or
by anal evacuation

Yes Expert opinion 100 [19–21]

Statement
3

The volume and composition of gas
in different gastrointestinal

compartments is the result of the
mechanisms which lead to the entry

and elimination of gas

Yes Expert opinion 95 [19–21]

Statement
4

DGBI such as IBS, functional
dyspepsia or chronic constipation are
predisposing factors for the presence
of functional bloating and abdominal

distension

Yes Good practice
statement

100 [3, 6]

Statement
5

A variety of pathophysiologic
consequences which result from

organic gastrointestinal or
extraintestinal diseases, such as
intraluminal accumulation of
nutrients, bacterial metabolism,
mucosal inflammation or altered

visceral motility and perception may
predispose to bloating and abdominal

distension

Yes Expert opinion 90 [22–24]

Statement
6

Visceral hypersensitivity, rather than
distension of the gastrointestinal tract
due to increased intraluminal gas,

plays a key role in the
pathophysiology of functional

bloating and abdominal distension

Yes Expert opinion 95 [12]

Statement
7

Visceral hypersensitivity may trigger
aberrant viscerosomatic reflexes,
including abdomino‐phrenic

dyssynergia causing abdominal
distension

Yes Expert opinion 90 [25]

Statement
8

Physiologically, the accommodation
response to any increase in

intraluminal volume is achieved by
relaxation of the diaphragm and by
increasing the postural tone of the

abdominal wall

Yes Expert opinion 100 [10, 26, 27]

Statement
9

During episodes of abdominal
distension, a diaphragmatic descent,

as a result of an increase in its

Yes Low‐ Expert opinion 100 [26, 28]

(Continues)
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TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

muscular activity, is coupled with a
decrease in abdominal wall postural
tone, causing the abdominal wall to
bulge; this phenomenon is known as
abdomino‐phrenic dyssynergia (APD)

Statement
10

Intestinal dysmotility and intestinal
gas retention are uncommon causes
of functional bloating and abdominal

distension

Yes Low‐ Expert opinion 70 [27]

Statement
11

Intestinal dysmotility can result in a
significant retention of gas and non‐
gaseous contents in the GI tract,
leading to pronounced abdominal

distension

Yes Low‐ Expert opinion 100 [11, 29]

Statement
12

Patients with disorders of gut brain
interaction complaining of functional
bloating and abdominal distension
might have impaired propulsion and
delayed clearance of intraluminal gas,
due to abnormal reflex control of gas

transit

Yes Low‐ Expert opinion 90 [30, 31]

Statement
13

Bloating and distension may be
secondary to organic disorders, which
need to be considered and evaluated

appropriately

Yes Low‐ Good practice
statement

100 [4, 27, 32]

Statement
14

Functional bloating and abdominal
distension (i.e., not associated with

organic disorders) are highly
prevalent symptoms in a variety of
DGBI and frequently represent the

most troublesome complaint

Yes Low ‐ Expert opinion 100 [3, 6, 23,
33–37]

Section 2. Epidemiology and diagnosis criteria

Statement
15

Functional bloating and abdominal
distension are frequent and can

overlap with other disorders of gut‐
brain interaction

Yes Moderate‐ Expert opinion 100 [5]

Statement
16

Rome IV diagnostic criteria are
adequate for the diagnosis of

functional bloating and abdominal
distension

Yes Low‐ Expert opinion 90 [4]

Section 3. Diagnostic procedures and evaluation

Statement
17

Accurate diagnostic evaluation of
bloating and abdominal distension
includes on a thorough medical

history and comprehensive physical
examination

Yes Very low Good practice
statement

75 NA

Statement
18

The medical history and physical
examination serve as the foundation

for determining the need for
additional investigations

Yes Very low Good practice
statement

95 NA

Statement
19

Validated patient‐reported outcome
measures (PROMs) can provide an

Yes Low Expert opinion 80 [38, 39]

(Continues)
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TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

unbiased diagnosis of the presence of
bloating and/or abdominal distension

Statement
20

Upon diagnosis, specific
questionnaires may be instrumental

in conducting further work‐up,
evaluating treatment response, and

conducting population studies

Yes Very low Expert opinion 95 [8, 9]

Statement
21

A normal physical examination
conducted during a patient's office
visit does not exclude the possibility
of excessive bloating and abdominal

distension during other times,
especially if the patient has a medical
history that suggests the presence of

such symptoms

Yes Very low Good practice
statement

100 NA

Statement
22

The combination of physical
examination and medical history
typically allows differentiation

between an abdominal distension
caused by ascites and a non‐fluid

abdominal distension

Yes Very low Expert opinion 90 [40]

Statement
23

A detailed medical history related to
food intake should be obtained from

patients experiencing bloating/
abdominal distension

Yes Low Good practice
statement

95 [41, 42]

Statement
24

Endoscopic procedures or imaging
techniques have limited diagnostic

value in assessing functional
bloating/abdominal distension but
may be required to rule out organic

causes

Yes Low Good practice
statement

100 [43–45]

Statement
25

Maldigestion and malabsorption, as
in carbohydrate intolerance,

pancreatic exocrine insufficiency,
Crohn's disease and coeliac disease,

should be considered in the
differential diagnosis of bloating and

abdominal distension

Yes Moderate Good practice
statement

90 [10]

Statement
26

Stool elastase may be used to assess
exocrine pancreatic insufficiency as a
cause of bloating and abdominal

distension

Yes Low Good practice
statement

80 [46]

Statement
27

Hypothyroidism and diabetes
mellitus are the most common

endocrine disorder that are associated
with bloating and abdominal

distension

Yes Very low Good practice
statement

75 [47–50]

Statement
28

In women experiencing bloating and
abdominal distension, conditions

related to sex hormone fluctuations,
that can impact gastrointestinal
motility and visceral sensitivity

should be considered

Yes Very low Good practice
statement

80 [51]

(Continues)
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TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

Statement
29

In patients with severe bloating and
abdominal distension, the exclusion

of chronic intestinal pseudo‐
obstruction (CIPO), colonic

dysmotility (CPO) and enteric
dysmotility (ED) is recommended

Yes Very low Good practice
statement

95 [52]

Statement
30

A trial of elimination diet with
meticulous assessment of its effect on
bloating and abdominal distension
may suggest an association between

diet and such symptoms

Yes Very low Good practice
statement

100 [24, 53]

Statement
31

Diagnosis of carbohydrate intolerance
or malabsorption, as potential causes
of bloating and abdominal distention,

is made by combining results of
breath tests (measuring exhaled

hydrogen and methane) and reported
gastrointestinal symptoms after an

oral load of carbohydrate

Yes Low Weak 80 [54, 55]

Statement
32

Breath tests used to identify potential
causes of bloating and distension
should adhere to the procedures

outlined in the latest guidelines for
breath testing

Yes Low Weak 85 [54, 55]

Statement
33

Psychological factors or psychiatric
conditions like work‐related or social
stressors, anxiety, depression, and
somatization may aggravate the
perception and clinical impact of
functional bloating and abdominal

distension, and thus must be
considered in its clinical evaluation

Yes Moderate Good practice
statement

100 [56]

Statement
34

Laboratory tests can be useful to
diagnose underlying medical

conditions associated with bloating
and abdominal distension but do not

provide useful information for
diagnosing functional bloating or

abdominal distension

Yes Low Good practice
statement

100 [27]

Statement
35

Microbiota stool tests do not provide
useful information for diagnosing

bloating or abdominal distension and
should not be used

Yes Very low Good practice
statement

95 [57]

Statement
36

There is insufficient evidence to
recommend measuring gas volume in

the bowel in clinical practice;
however, it may be useful for

research purposes

Yes Low Expert opinion 95 [58, 59]

Statement
37

Objective evaluation of abdominal
distension with abdominal CT
(combined with EMG) or a non‐
stretch belt with a metric tape is

reserved for research

Yes Very low Expert opinion 95 [60]

(Continues)
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TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

Statement
38

Studies of gastrointestinal motility or
transit have limited clinical yield for

both diagnosis and treatment of
functional bloating and abdominal

distension

Yes Low Expert opinion 95 [61]

Statement
39

The term bloating is used to describe
the subjective sensation of increased

abdominal pressure, fullness or
trapped abdominal gas, while the

term distension refers to an objective
(i.e., measurable) increase in

abdominal girth

Yes Low Expert opinion 95 [4]

Statement
40

It is frequent for bloating and
abdominal distension to present in
conjunction; however, this is not

always the case

Yes Moderate Weak 100 [6, 34, 62]

Statement
41

In patients with functional bloating,
with or without abdominal

distension, there is no consistent
correlation between severity of

bloating, increase in abdominal girth
and volume of intestinal gas

Yes Moderate Weak 95 [29, 63–65]

Section 4. Treatment

Statement
42

Poor physical activity is one of the
risk factors of functional bloating and

abdominal distension

No — — 65 —

Statement
43

Physical activity, particularly aerobic
exercise, seems to have a positive

impact on gastrointestinal symptoms,
especially in patients with DGBI

Yes Very low Expert opinion 80 [35]

Statement
44

All patients with functional bloating
and abdominal distention should
receive a lactose‐limiting diet

No — — 10 —

Statement
45

Patients with functional bloating and
abdominal distention should receive
a lactose‐limiting diet based on their

self‐reported symptoms

No — — 55 —

Statement
46

Patients with functional bloating and
abdominal distention should receive

a lactose‐limiting diet based on
validated assessment of symptoms

(intolerance)

No — — 60 —

Statement
47

Patients with functional bloating and
abdominal distention should receive
a lactose‐limiting diet based on the
presence of lactose malabsorption

[breath test)

No — — 50 —

Statement
48

Patients with functional bloating and
abdominal distention should receive
a lactose‐limiting diet trial based on
their self‐reported symptoms or the
presence of intolerance during a

Yes Very low Good practice
statement

70 [66]

(Continues)
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TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

breath test after ingestion of a defined
lactose load

Statement
49

Patients with functional bloating and
abdominal distention should receive
a lactose‐limiting diet trial based on
the presence of lactose malabsorption
(asymptomatic increase of hydrogen

in breath test after ingestion of
lactose)

No — — 55 —

Statement
50

For the general patient population
with functional bloating and

abdominal distension, a lactose‐
restrictive diet is of limited efficacy as

the symptoms are not related to
lactose intolerance, either with or

without malabsorption

Yes Very low Good practice
statement

75 [66]

Statement
51

A low FODMAP diet is effective in
reducing functional bloating and

abdominal distention

Yes Moderate Weak 80 [67]

Statement
52

There is insufficient evidence to
recommend a gluten‐free diet in

patients with functional bloating and
abdominal distension, unless they

have coeliac disease

Yes Low Expert opinion 90 [68]

Statement
53

The use of selected probiotics may
improve bloating and abdominal

distension

Yes Low Good practice
statement

80 [69]

Statement
54

Probiotic medications differ greatly
from one another, and the outcomes

observed from one cannot be
generalised to the others

Yes Low Expert opinion 90 [69]

Statement
55

There are no encouraging data to
recommend the use of prebiotics or

symbiotic for the treatment of
functional bloating and abdominal

distension

Yes Very low Expert opinion 75 [70]

Statement
56

Rifaximin may be useful for the
treatment of functional bloating and
abdominal distention with efficacy

Yes Low Good practice
statement

80 [71]

Statement
57

We do not recommend the use of
other antibiotics for the treatment of
functional bloating and abdominal

distention

Yes Very low Good practice
statement

85 NA

Statement
58

As a group, antispasmodic agents are
effective in relieving functional

bloating and abdominal distention

No — — 60 —

Statement
59

Among antispasmodic agents,
pinaverium and otilonium bromide
have been shown to be the most

effective drugs for the treatment of
functional bloating and abdominal

distension

Yes Low Weak 75 [72]

(Continues)
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TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

Statement
60

There is insufficient evidence to
recommend simethicone for the

treatment of functional bloating and
abdominal distension

Yes Low Weak 75 [72]

Statement
61

Lubiprostone, plecanatide and
linaclotide are effective in improving

constipation associated with
functional bloating and abdominal

distension

Yes Moderate Weak 90 [73]

Statement
62

Linaclotide is the most effective
secretagogue for functional bloating,
although limited data is available for
lubiprostone and plecanatide as well

Yes Low Good practice
statement

85 [73]

Statement
63

There are no prospective data to
support the use of prucalopride for
functional bloating and abdominal

distension. Prucalopride may
improve bloating and abdominal

distension in patients with
constipation, gastroparesis or motility

disorders

Yes Very low Expert opinion 90 [74]

Statement
64

There is insufficient evidence to
recommend neostigmine (IV) or
pyridostigmine for patients with

functional bloating and abdominal
distension

Yes Very low Expert opinion 100 [31, 75]

Statement
65

There is insufficient evidence to
recommend metoclopramide and
acotiamide for the treatment of

functional bloating and abdominal
distension

Yes Very low Expert opinion 100 [76]

Statement
66

Indirect evidence supports tegaserod
use for the treatment of functional

bloating. However, due to its possible
cardiac side effects close cardiac
monitoring should be performed

Yes Very low Expert opinion 95 [74]

Statement
67

Selective serotonin reuptake
inhibitors (SSRI's) are effective in
reducing symptoms of functional

bloating

Yes Low Good practice
statement

90 [77]

Statement
68

Tricyclic antidepressants (TCA) such
as amitriptyline are effective in
reducing symptoms of functional

bloating

Yes Moderate Good practice
statement

90 [78]

Statement
69

Buspirone, a serotonin 5‐HT1A
receptor agonist, commonly used for

treating anxiety, improves
postprandial functional bloating

Yes Low Expert opinion 75 [79]

Statement
70

In patients with discrete episodes of
visible abdominal distension,

biofeedback‐guided techniques to re‐
educate abdominothoracic muscular

Yes Very low Good practice
statement

90 [80]

(Continues)
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In the oesophagus, gas primarily results from inadvertent air
swallowing, leading to supragastric belching and potential
chronic eructation [92]. Gas in the stomach may cause
discomfort, relieved by belching or passing gas into the bowel.
In post‐fundoplication, this process can be disrupted, leading to
gas‐bloat syndrome [93]. In the duodenum, CO2 is produced by
the reaction of acid and bicarbonate, diffusing into the blood,
while N2 diffuses into the intestinal lumen [19].

Colonic gas mainly originates from the metabolic activity of gut
microbiota, which produce CO2, H2, and CH4 from carbohy-
drates [94, 95]. Significant inter‐individual differences exist in
gas production, with some gas being consumed by other mi-
croorganisms, reducing the net volume produced [96, 97]. H2,
CH4, and CO2 can diffuse from the colon into the blood, with

the extent depending on gas accumulation rates [98]. Breath
tests detecting H2 and CH4 are used to diagnose carbohydrate
malabsorption, SIBO, or to measure orocecal transit time [54].

Gas is ultimately evacuated through the anus, with volumes
varying by diet. The mean flatus excretion rate is 17 mL/h in
fasting conditions, increasing significantly after consuming non‐
absorbable carbohydrates or high‐residue meals [20, 21]. The
average number of daily anal gas evacuations is about 10,
potentially doubling or tripling with a flatulogenic diet (e.g.,
plant‐based diets rich in fermentable residues) [21]. The volume
of gas evacuated is mainly odourless, with the odour of flatus
primarily due to sulphur‐containing compounds like hydrogen
sulphide and methanethiol, resulting from bacterial protein
metabolism [99].

TABLE 1 | (Continued)

Section and
number Statement/recommendation Endorsement

Level of
evidence Recommendation Agreement References

activity are safe and effective for
correction of abdominal distention

and are associated with improvement
in the subjective sensation of

abdominal bloating

Statement
71

There are no specific
neuromodulatory techniques that

have been specifically studied for the
treatment of functional bloating and

abdominal distension

Yes Very low Expert opinion 95 [81]

Statement
72

Although acupuncture and some
herbal medicines such as Zataria‐

Trachyspermum, rikkunshito, STW5,
peppermint oil, curcumin and

Boswellia extracts have been shown
to reduce bloating and abdominal

distension in patients with IBS, there
is insufficient evidence to

recommend them in the treatment of
functional bloating and abdominal

distention

Yes Very low Expert opinion 95 [82–84]

Statement
73

Cognitive behaviour therapy (CBT)
can be offered to patients with

functional bloating associated with
IBS as an alternative treatment in
patients refractory to conventional

therapies

Yes Low Good practice
statement

95 [85]

Statement
74

Hypnotherapy improves symptoms of
bloating in patients with IBS.

However, its effect on functional
bloating and abdominal distension
was not explored and cannot be

recommended

Yes Very low Expert opinion 95 [85–90]

Statement
75

There is not enough evidence to
recommend other psychological

therapies in functional bloating and
abdominal distension

Yes Very low Expert opinion 95 [91]
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4.1.2 | Which Diseases Predispose to Abdominal
Distension?

➢ DGBI such as IBS, functional diarrhoea or functional
constipation are predisposing factors for the presence of
functional bloating and abdominal distension (100%
agreement—ungraded: good practice statement)

➢ A variety of pathophysiologic consequences which result
from organic GI or extraintestinal diseases, such as
intraluminal accumulation of nutrients, bacterial meta-
bolism, mucosal inflammation or altered visceral motility
and perception, may predispose to bloating and abdominal
distension (90% agreement—ungraded: expert opinion)

DGBI are a major cause of functional bloating and abdominal
distension, with approximately 85% of patients with IBS, func-
tional diarrhoea or functional constipation reporting bloating,
and 25% experiencing severe symptoms [3, 6]. Positive de-
mographic predictors include female gender, Latin‐American
race, and age under 60 years [10, 22]. Over 90% of patients
with functional constipation and IBS‐C report bloating, with
greater abdominal distension observed in those with prolonged
colonic transit [23, 100].

Carbohydrate intolerance and diseases like coeliac disease and
inflammatory bowel disease (IBD) are common causes of bloat-
ing [22–24]. Bloating and distension due to malabsorption arise
from water accumulation in the small bowel or gas in the colon,
particularly with poorly absorbable fermentable carbohydrates

like FODMAPs [101]. DGBI also play a significant role in these
symptoms [12]. A meta‐analysis revealed a higher prevalence of
lactose intolerance in patients with IBS compared to healthy
controls (OR 3.49; 95% CI, 1.62–7.55) [101, 102].

In coeliac disease, malabsorbed nutrients increase the osmotic
load in the small intestine, leading to bloating, distension, and
accelerated GI transit [103]. Additionally, 70% of patients with
non‐coeliac gluten sensitivity (NCGS) report bloating.However, a
double‐blind crossover challenge [104] found that fructan, rather
than gluten, induces symptoms in patients with self‐reported
NCGS. In clinical practice, in this condition, avoidance of
gluten is frequently recommended, as avoidance it is usually
accompanied by a parallel avoidance of fructan [105, 106].

4.1.3 | What Is the Role of Visceral Perception (Visceral
Sensitivity and Hypersensitivity, Sensitivity to Distension,
Sensitivity to Chemical Nociceptors, Etc.) in Functional
Bloating and Abdominal Distension?

➢ Visceral hypersensitivity, rather than distension of the GI
tract due to increased intraluminal gas, plays a key role in
the pathophysiology of functional bloating and abdominal
distension (95% agreement—ungraded: expert opinion)

➢ Visceral hypersensitivity may trigger aberrant viscer-
osomatic reflexes, including abdomino‐phrenic dyssy-
nergia causing abdominal distension (90% agreement—
ungraded: expert opinion)

TABLE 2 | Summary of the main recommendations on functional bloating and abdominal distension.

Rome IV diagnostic criteria are adequate for the diagnosis of functional bloating and abdominal distension

The medical history and physical examination serve as the foundation for determining the need for additional systemic work‐up
(laboratory, imaging and endoscopy)

Laboratory tests can be useful to diagnose underlying medical conditions associated with bloating and abdominal distension but
do not provide useful information for diagnosing functional bloating or abdominal distension

The term bloating is used to describe the subjective sensation of increased abdominal pressure, fullness or trapped abdominal gas,
while the term distension refers to an objective (i.e., measurable) increase in abdominal girth

Patients with functional bloating and abdominal distention should receive a lactose‐limiting diet trial based on their self‐reported
symptoms or the presence of intolerance during a breath test after ingestion of a defined lactose load

A low FODMAP diet is effective in reducing functional bloating and abdominal distention

Rifaximin may be useful for the treatment of functional bloating and abdominal distention with efficacy

Among antispasmodic agents, pinaverium and otilonium bromide have been shown to be the most effective drugs for the
treatment of functional bloating and abdominal distension

Lubiprostone, plecanatide and linaclotide are effective in improving constipation associated with functional bloating and
abdominal distension

Linaclotide is the most effective secretagogue for functional bloating, although limited data is available for lubiprostone and
plecanatide as well

Selective serotonin reuptake inhibitors (SSRI's) are effective in reducing symptoms of functional bloating

Tricyclic antidepressants (TCA) such as amitriptyline are effective in reducing symptoms of functional bloating

In patients with discrete episodes of visible abdominal distension, biofeedback‐guided techniques to re‐educate abdominothoracic
muscular activity are safe and effective for correction of abdominal distention and are associated with improvement in the
subjective sensation of abdominal bloating

Hypnotherapy improves symptoms of bloating in patients with IBS. However, its effect on functional bloating and abdominal
distension was not explored and cannot be recommended
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Visceral hypersensitivity, characterised by abnormal pain sig-
nalling in response to chemical [107] or mechanical stimuli
[108], is central to the pathophysiology of DGBI. It has been
documented in conditions such as non‐cardiac chest pain, FD,
and IBS [109–116]. Visceral pain and discomfort are detected by
nociceptors when excessive and potentially noxious thermal,
mechanical, or chemical stimuli are present in the GI tract. The
peripheral nerve terminals are equipped with various receptors
and ion channels that can be pro‐nociceptive (excitatory) or
anti‐nociceptive (inhibitory). Depending on the balance be-
tween these signals, neurons will signal discomfort to the brain.
Visceral hypersensitivity can occur both at a peripheral level,
through mechanisms such as local immune activation, and at a
central level, in the spinal cord or the brain through abnormal
processing of incoming sensory signals [117, 118].

Research indicates that colonic gas content is similar in patients
with IBS and healthy controls in normal conditions and after
ingesting non‐absorbable carbohydrates like inulin [12, 63, 119].
However, only patients with IBS experience heightened symp-
toms, suggesting that functional bloating is driven more by
visceral hypersensitivity than by actual distension [12]. Simi-
larly, FD patients with gastric hypersensitivity report greater
postprandial bloating [120]. In terms of visceral sensitivity, there
is a distinction between functional bloating and abdominal
distension. Patients with bloating but no abdominal distension
exhibit lower pain and urgency thresholds, pointing to visceral
hypersensitivity as a key factor [25]. Moreover, the symptom of
functional bloating was associated with visceral hypersensitivity
in patients with lactose malabsorption, while there was no
correlation between the degree of functional bloating and
abdominal distension [64].

4.1.4 | What Is the Role of the Abdominal Wall,
Including Abdomino‐Phrenic Dyssynergia in Bloating and
Distension?

➢ Physiologically, the accommodation response to any in-
crease in intraluminal volume is achieved by relaxation of
the diaphragm and by increasing the postural tone of the
abdominal wall (100% agreement—ungraded: expert
opinion)

➢ During episodes of abdominal distension, a diaphragmatic
descent, as a result of an increase in its muscular activity,
is coupled with a decrease in abdominal wall postural
tone, causing the abdominal wall to bulge; this phenom-
enon is known as abdomino‐phrenic dyssynergia (100%
agreement—ungraded: expert opinion)

The normal response to increased intraluminal bowel content,
whether experimentally induced by colonic gas infusion [121] or
caused by meal ingestion [122], involves diaphragmatic relaxa-
tion, allowing the abdominal cavity to expand craniocaudally
without visible distension, aided by increased postural tone of
the anterior abdominal wall [10, 26, 27]. However, in patients
with DGBI, visible abdominal distension is associated with
diaphragmatic contraction and anterior abdominal wall relaxa-
tion [11, 26, 28, 122, 123]. This response, present during both
induced and spontaneous episodes, leads to caudoventral

redistribution of abdominal gas content and increased girth,
despite only a slight increase in intestinal gas volume [11]. This
phenomenon is termed abdomino‐phrenic dyssynergia [26, 28].

Intercostal muscles also play a role in this process. Normally,
diaphragmatic descent is balanced by relaxation of the in-
tercostals to preserve lung capacity [121]. However, during se-
vere distention, paradoxical chest wall elevation due to
intercostal contraction may occur, explaining occasional short-
ness of breath reported by patients [26, 121, 124]. Understanding
these mechanisms has informed the development of therapeutic
strategies [124, 125]. The underlying cause of this abnormal
viscerosomatic response is not fully understood. A study in
healthy volunteers showed that voluntary diaphragmatic
contraction after a meal worsened bloating and discomfort,
suggesting a pathological muscle response in DGBI [126].

4.1.5 | What Is the Role of Motility Disorders in
Functional Bloating and Abdominal Distension?

➢ Intestinal dysmotility and intestinal gas retention are un-
common causes of functional bloating and abdominal
distension (70% agreement—ungraded: expert opinion)

➢ Intestinal dysmotility can result in a significant retention
of gas and non‐gaseous contents in the GI tract, leading to
pronounced abdominal distension (100% agreement—
ungraded: expert opinion)

➢ Patients with DGBI complaining of bloating and abdom-
inal distension might have impaired propulsion and
delayed clearance of intraluminal gas, due to abnormal
reflex control of gas transit (90% agreement—ungraded:
expert opinion)

Intestinal dysmotility and intestinal gas retention are rare cau-
ses of functional bloating and abdominal distension. These
symptoms, along with other gas‐related conditions, may arise
from primary or secondary neuro‐myopathic disorders of the
small bowel. In such cases, the symptoms are typically severe,
including pronounced abdominal distension, pain, and an
inability to eat, all resulting from gut dysmotility, as defined by
manometric criteria. In certain instances, intestinal dysmotility
can lead to significant and painful retention of gas and non‐
gaseous contents within the small bowel, resulting in nausea,
vomiting and prominent abdominal distension, characteristic of
intestinal pseudo‐obstruction. This is the only condition where
small bowel dysmotility directly produces gas‐related symptoms,
including objective abdominal distension. In these patients, the
abdominal distension is caused by an increase in abdominal
contents with elevation of the diaphragm [11, 29].

Some studies have indicated that patients with DGBI who
experience functional bloating and abdominal distension exhibit
impaired propulsion and delayed clearance of intraluminal gas
[30, 31], potentially due to abnormal reflex control of gas transit
[127, 128]. This motor dysfunction, however, cannot be identi-
fied with conventional techniques such as intestinal manometry
or scintigraphic measurement of solid/liquid chyme transit, and
the relevance of these motor alterations to the symptoms re-
mains unclear. Recent imaging studies using CT and MRI have
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meticulously evaluated the relationship between functional
bloating, abdominal distension, and flatulence relative to gut
contents, but failed to identify any changes in luminal volume
or content distribution that could account for the symptoms in
patients with DGBI [63, 119, 129].

4.1.6 | What Is the Association With Other Conditions
(Organic Disorders, DGBI, Etc.)?

➢ Bloating and abdominal distension may be secondary to
organic disorders, which need to be considered and eval-
uated appropriately (100% agreement—ungraded: good
practice statement)

➢ Functional bloating and abdominal distension (i.e., not
associated with organic disorders) are highly prevalent
symptoms in a variety of DGBI and frequently represent
the most troublesome complaint (100% agreement—un-
graded: expert opinion)

Bloating and visible abdominal distension can indicate organic
diseases that require specific treatment, and these should be
considered in the differential diagnosis. Red flags suggesting
organic disorders must be identified in the patient history,
physical examination, and laboratory testing, especially for se-
vere conditions like neoplastic, mechanical, or neuromuscular
pseudo‐obstructions, early ascites in advanced liver disease, or
bowel ischaemia [4, 27, 32]. While most patients do not have
structural abnormalities, carbohydrate malabsorption due to
lactase deficiency is common [130].

Functional bloating and abdominal distension often appear
within DGBI, particularly in IBS, where functional bloating is
highly prevalent. Studies have shown that 62%–76% of patients
with IBS report functional bloating, a consistent finding across
Rome I, II, III, and IV criteria [3, 6, 23, 33–37]. Visible
abdominal distension is also common in IBS, with a prevalence
of 48%–75%, particularly in IBS‐C and IBS‐M [6, 34, 62, 100].

In FD, upper abdominal bloating is frequently reported, though
it is not a diagnostic criterion [6, 32, 131]. The prevalence of
functional bloating in FD ranges from 40% to 68% [6, 132, 133],
but it can be challenging to distinguish from fullness, a recog-
nised dyspeptic symptom under Rome IV criteria [134]. Notably,
treating dyssynergic defecation in FD patients with biofeedback
has been shown to improve both fullness and FD symp-
toms [135].

4.2 | Section 2. Epidemiology and Diagnostic
Criteria

➢ Functional bloating and abdominal distension are
frequent and can overlap with other DGBI (100% agree-
ment—ungraded: expert opinion)

Functional bloating and abdominal distension are among the
most frequently reported GI symptoms, often linked to a variety
of disorders [1]. These symptoms are more prevalent in women
than in men, with an odds ratio (OR) of 2.8 (2.0–3.9). They are

also more common in older patients and are frequently associ-
ated with psychological disorders, including somatization [2, 3,
6]. Consequently, there is a considerable overlap with other
DGBI, as they share similar risk factors. Among these, IBS,
functional constipation, functional diarrhoea, and FD are the
most commonly reported. In these disorders, the prevalence of
gas‐related symptoms can range from 66% to 90%, often with a
greater overall severity of symptoms [3, 6, 22].

The prevalence of functional bloating is notably higher in pa-
tients with constipation‐predominant IBS (IBS‐C) compared to
those with diarrhoea‐predominant IBS (IBS‐D) [136]. However,
the specific prevalence within each DGBI has not yet been well
characterised. Functional bloating can also occur as an inde-
pendent condition. According to the Rome Foundation Global
Epidemiology Study, the global prevalence of functional bloat-
ing is 3.5% [5]. This extensive multinational survey, which
encompassed 33 countries, found a pooled prevalence of 4.6%
among females, compared to 2.4% in males. Additionally, the
highest prevalence of functional bloating was observed in in-
dividuals aged 40–61 years. Geographical variations were also
noted, with Italy reporting the highest prevalence at 8.2% [5].

➢ Rome IV diagnostic criteria are adequate for the diagnosis
of functional bloating and abdominal distension (90%
agreement—ungraded: expert opinion)

In patients with functional bloating who self‐report abdominal
distension, objective distension can be measured by computed
tomography (CT) [137]. However, for functional bloating, an
objective measure is not feasible as the amount of intraluminal
gas is similar to that observed in healthy individuals, indicating
that it should be considered a sensation rather than an objective
physical phenomenon [63]. Diagnosis based on the ROME IV
criteria has been proven to be reliable and consistent with
previous epidemiological studies [4]. However, it is crucial to
differentiate between functional bloating and abdominal
distension and other DGBI. Therefore, if a patient meets the
ROME IV criteria for functional bloating and abdominal
distension, it is essential to ensure they do not also meet the
criteria for other DGBI such as IBS, functional constipation,
functional diarrhoea, or FD [134, 138]. Adhering to the ROME
IV criteria enables a standardised clinical approach and provides
clear guidance for further diagnostic procedures and ther-
apy [139].

4.3 | Section 3. Diagnostic Procedures and
Evaluation

4.3.1 | Detailed Medical History and Physical
Examination

➢ Accurate diagnostic evaluation of bloating and abdominal
distension as symptoms includes a thorough medical
history and comprehensive physical examination (75%
agreement—very low level of evidence—ungraded: good
practice statement)

➢ The medical history and physical examination serve as the
foundation for determining the need for additional
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investigations (95% agreement—very low level of evidence
—ungraded: good practice statement)

➢ Validated patient‐reported outcome measures (PROMs)
can provide an unbiased diagnosis of the presence of
functional bloating and/or abdominal distension (80%
agreement—low level of evidence—ungraded: expert
opinion)

➢ Upon diagnosis, specific questionnaires may be instru-
mental in conducting further work‐up, evaluating treat-
ment response, and conducting population studies (95%
agreement—very low level of evidence—ungraded:
expert opinion)

➢ A normal physical examination conducted during a pa-
tient's office visit does not exclude the possibility of
excessive functional bloating and abdominal distension
during other times, especially if the patient has a medical
history that suggests the presence of such symptoms (100%
agreement—very low level of evidence—ungraded: good
practice statement)

➢ The combination of physical examination and medical
history typically allows differentiation between an
abdominal distension caused by ascites and a non‐fluid
abdominal distension (90% agreement—very low level of
evidence—ungraded: expert opinion)

The diagnosis of bloating and abdominal distension, as symp-
toms, is based on a thorough medical history and physical ex-
amination. Key aspects include the timing of symptoms, diurnal
patterns, triggers and associated signs. Factors like diet, lifestyle,
stress, underlying conditions and bowel habits should also be
evaluated as well as treatment affecting transit such as opioids
(delaying gastric transit for example). Comprehensive evalua-
tion is necessary for patients with alarming signs, while younger
patients with stable symptoms over 6 months often need mini-
mal further investigation. If bloating is confirmed as a symptom,
the physician should always focus on ruling out any related‐
organic pathology (see chapter exclusion of organic causes
below). A systematic initial work‐up is recommended
(Figure 1).

FIGURE 1 | Algorithm of recommendations for the optimal management of functional bloating and abdominal distension. CBC, Cell Blood Count;
CBT, cognitive behaviour treatment; CRP, C‐Reactive Protein; CT, Computed Tomography; DGBI, disorders of gut‐brain interaction; EMG,
Electromyography; FEL, Faecal Elastase; FODMAP, Fermentable; GI, Gastrointestinal; HbA1C, Haemoglobin A1C; IBS, Irritable bowel syndrome;
Oligosaccharides; Disaccharides; Monosaccharides and Polyols; IBS, irritable bowel syndrome; GI, gastrointestinal; TCA, tricyclic antidepressant;
TSH, Thyroid Stimulating Hormone; TTG, Tissue Transglutaminase Antibody; SNRI, Serotonin‐norepinephrine reuptake inhibitors. #:
biofeedback has been shown to be effective especially in patients exhibiting visible abdominal distention.
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Assessing GI symptoms is subjective and prone to bias. Vali-
dated patient‐reported outcome measures (PROMs) aid in
accurately diagnosing bloating and distension, reducing assess-
ment time. These tools are available for both adults and children
(e.g., pSAGIS) [38, 39]. After diagnosis, specific questionnaires
can further evaluate symptom impact and treatment response,
and are useful in population studies [8, 9].

Functional bloating and abdominal distension, especially the
latter, often follow a circadian rhythm, worsening later in the
day and subsiding overnight. Continuous measurement of
abdominal girth via abdominal inductance plethysmography is
possible, though its clinical value is unproven [40]. Other cau-
ses for a distended abdomen, such as ascites, organ enlarge-
ment, or pregnancy, should be considered. Ascites is typically
detected through physical examination signs, such as a positive
fluid wave, shifting dullness or the presence of a puddle
sign [40].

Baseline gas analysis can identify the origin of GI gas, with
elevated nitrogen suggesting aerophagia, and increased carbon
dioxide, hydrogen, or methane indicating colonic metabolism of
food residue [140]. However, gas analysis is rarely used clinically;
instead, symptoms like belching, excessive salivation, or stress‐
related onset may indicate aerophagia. Bloating associated with
meals, occurring at night or producing foul odours suggests in-
testinal gas formation rather than air swallowing [141]. Func-
tional bloating is often linked to altered bowelmovements, as seen
in IBS or other DGBI [142]. Some patients may confuse bloating
with postprandial epigastric distension [10].

Retrograde cricopharyngeal dysfunction (inability to belch) can
cause significant bloating/distension in some patients [143,
144]. Asking about belching ability or rumbling retrosternal
noises may help identify this disorder.

➢ A detailed medical history related to food intake should be
obtained from patients experiencing functional bloating/
abdominal distension (95% agreement—low level of evi-
dence—ungraded: good practice statement)

Patients with DGBI, particularly IBS with bloating/abdominal
distension, frequently report food‐related symptoms [41, 42].
The osmotic activity of incompletely absorbed carbohydrates
can cause fluid accumulation in the small bowel [145]. In the
colon, these carbohydrates are metabolised by bacteria into
gases, contributing to symptoms of malabsorption [24, 53, 98].
Notably, carbohydrate‐induced symptoms may occur even
without detectable malabsorption [12, 146].

In a study of 330 patients with IBS and 80 healthy volunteers
[41], two‐thirds of patients with IBS reported meal‐related
symptoms, gas being the most common (25%), linked to foods
like cabbage, onions, peas/beans, raw vegetables, and peppers.
Abdominal distension, accounting for 10% of symptoms, was
associated with pizza, cabbage, peas/beans, deep‐fried food, and
onions, all foods rich in FODMAPs (fermentable oligo‐, di‐, and
monosaccharides and polyols).

Fried and fatty foods are also common IBS triggers, affecting
50% of patients [42]. Lipids can exacerbate symptoms by

inhibiting gut motility, inducing hypersensitivity and increasing
gas retention [127, 147, 148]. High‐calorie meals have been
shown to increase abdominal girth in healthy individuals [149].
Fat intake has also been linked to upper abdominal bloating in
18% of FD patients [150, 151]. High sodium intake and protein‐
rich diets have also been associated with increased bloating
[152, 153].

4.3.2 | Exclusion of Organic Causes

➢ Endoscopic procedures or imaging techniques have
limited diagnostic value in assessing functional bloating
and abdominal distension but may be required to rule out
organic causes (100% agreement—low level of evidence—
ungraded: good practice statement)

Organic diseases can disrupt normal intestinal gas handling,
including absorption, propulsion, and evacuation [20, 98].
Endoscopic procedures or imaging may be necessary to exclude
GI or extraintestinal conditions that impair gas propulsion and
evacuation, such as bowel obstruction or pseudo‐obstruction,
ascites, and abdominal tumours [43–45]. Non‐invasive tests,
such as abdominal ultrasound and radiologic examination, can
provide information on gas retention and accumulation [154,
155]. CT or MRI scans offer more specific insights into diseases
that impair gas transport by compressing or obstructing the GI
lumen.

Endoscopy is used to diagnose upper or lower GI diseases that
cause distension by obstructing gas passage. Clinical guidelines
suggest using alarming signs, such as new‐onset anaemia,
nocturnal pain, weight loss, bloody stools, severe tenderness,
succussion splash, fever, vomiting, steatorrhoea, family history
of GI malignancy and new‐onset diarrhoea, to guide advanced
imaging or endoscopic tests [27, 43, 156]. However, except for
anaemia, the scientific validation of this approach is limited.
The role of impaired gas absorption, potentially due to inflam-
matory or vascular disorders, contributing to gas accumulation,
remains uncertain.

➢ Maldigestion and malabsorption, as in carbohydrate
intolerance, pancreatic exocrine insufficiency (PEI),
Crohn's disease and coeliac disease, should be considered
in the differential diagnosis of bloating and abdominal
distension (90% agreement—moderate level of evidence—
ungraded: good practice statement)

➢ Stool elastase may be used to assess exocrine pancreatic
insufficiency as a cause of bloating and abdominal
distension (80% agreement—low level of evidence—un-
graded: good practice statement)

Maldigestion and malabsorption, such as in carbohydrate
intolerance, pancreatic exocrine insufficiency (PEI), Crohn's
disease and coeliac disease, should be considered when diag-
nosing severe or refractory bloating and abdominal distension.
Indicators of malnutrition, including unintentional weight loss,
chronic diarrhoea, steatorrhoea, low BMI, and nutrient de-
ficiencies, support the suspicion of malabsorption syn-
drome [10].

16 United European Gastroenterology Journal, 2025
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The faecal pancreatic elastase (FEL‐1) test is a preferred first‐
line test for PEI due to its cost‐effectiveness, convenience, and
availability [46]. FEL‐1 is a stable pancreatic enzyme, unaffected
by gut passage or temperature for up to 72 h, reflecting overall
pancreatic secretion [157, 158]. However, liquid stool can cause
false positive results, necessitating adjustment for stool water
content [46, 159]. FEL‐1 levels < 200 μg/g have a sensitivity of
25%–100% for PEI, with specificity over 90% [46].

Coeliac disease screening involves serologic testing with anti‐
tissue transglutaminase antibodies and IgA while on a gluten‐
containing diet [160, 161]. Total IgA measurement is crucial
to exclude IgA deficiency, affecting 2%–3% of coeliac patients
[162]. Duodenal biopsies are still mostly suggested for confir-
mation in all situations, though no‐biopsy approach has been
suggested to be the future way by large international prospective
studies and meta‐analysis [163]. Obtaining a single biopsy per
pass improves specimen quality [164]. For detailed diagnostic
guidelines, we refer to the European Society for the Study of
Coeliac Disease guidelines [160].

➢ Hypothyroidism and diabetes mellitus are the most com-
mon endocrine disorder that are associated with bloating
and abdominal distension (75% agreement –very low level
of evidence—ungraded: good practice statement)

Certain endocrine conditions, including hypothyroidism and
diabetes, present with digestive symptoms, such as bloating and
abdominal distension. Hypothyroidism often leads to reduced
GI motility, which promotes small intestinal bacterial over-
growth [165]. This gut dysbiosis can further impair GI tract
function, worsening chronic symptoms [47, 166]. Slower gas
evacuation combined with increased gas production exacerbates
bloating and abdominal distension. Screening for thyroid
dysfunction involves serum thyroid‐stimulating hormone (TSH)
evaluation; risk factors include female sex, age, low iodine
intake, family history of thyroid disease, and intake of iodine‐
containing drugs such as amiodarone [48].

Long‐term and uncontrolled diabetes causes structural and
functional changes throughout the brain‐gut axis, affecting the
enteric, autonomic, and central nervous systems [49, 50]. Fac-
tors such as hyperglycaemia, hypoglycaemia, oxidative stress,
inflammation and gut dysbiosis contribute to chronic enteric
neuron damage [167]. Autonomic neuropathy, particularly
affecting the vagus nerve, reduces GI function, while abnormal
central sensory processing can intensify bloating [49]. Blood
glucose and glycated haemoglobin (HbA1C) tests, reflecting
average levels over the past 3 months, are essential for diag-
nosing and monitoring diabetes [168].

➢ In women experiencing bloating and abdominal disten-
sion, conditions related to sex hormone fluctuations, that
can impact GI motility, and visceral sensitivity should be
considered (80% agreement—very low level of evidence—
ungraded: good practice statement)

Bloating commonly occurs during sex hormone fluctuations
that are known to affect GI motility and visceral sensitivity.
Fluctuations typically occur during the menstrual cycle,

pregnancy, menopause and in gynaecological disorders like
endometriosis, polycystic ovary syndrome (PCOS) and ovarian
cancer [169]. Hormonal imbalances involving oestrogen and
progesterone lead to GI dysmotility, gut dysbiosis and water
retention, exacerbating bloating and abdominal distension
[51]. Premenstrual bloating is typically observed in healthy
women; however, a consistent monthly pattern of worsening
symptoms before and during menstruation may indicate
endometriosis [170]. Endometriotic lesions (areas of endome-
trial tissue growth) do not necessarily have to originate from
the gut to cause inflammation, bloating, and related symp-
toms [171].

Bloating is also frequently reported in PCOS (74%–80%) [172].
While the pathogenesis of PCOS remains unclear, insulin
resistance and elevated androgen levels are key factors, while
gut microbiota alterations also play a significant role [173].
PCOS should be considered in the differential diagnosis of
bloating when accompanied by symptoms like hirsutism,
hyperandrogenism, ovulatory dysfunction, menstrual disorders,
and infertility [174]. Bloating with or without ascites may also
be the only symptoms of ovarian cancer, with advancing age
and a family history of ovarian and breast cancers being the
primary risk factors [175, 176]. The CA125 protein is widely
used in ovarian cancer screening or follow‐up and should be
paired with specific imaging techniques [177].

➢ In patients with severe bloating and abdominal distension,
the exclusion of chronic intestinal pseudo‐obstruction
(CIPO), colonic pseudo‐obstruction (CPO) and enteric
dysmotility (ED) is recommended (95% agreement—very
low level of evidence—ungraded: good practice statement)

CIPO, CPO and ED are severe motility disorders caused by
neuromuscular abnormalities [178]. CIPO is diagnosed based on
clinical features, natural history, and radiological findings,
characterised by bowel obstruction symptoms without a fixed
narrowing lesion. Prominent abdominal distension in these
patients results from large volumes of gas retention, particularly
in the small bowel, with reported gas volumes ranging from 400
to 800 mL [29, 179]. Symptoms such as persistent abdominal
distension, intestinal dilation, episodes of occlusion, vomiting,
malnutrition and bladder dysmotility strongly suggest CIPO
[52]. Intestinal dilation and slow transit often lead to small in-
testinal bacterial overgrowth (SIBO), contributing to further
malabsorption and diarrhoea [180].

A CT scan is recommended for patients with symptoms
mimicking mechanical obstruction to exclude organic causes.
Small bowel manometry (SBM) indirectly assesses the propriate
functioning of the enteric nervous and muscular system activity,
refining the understanding of CIPO [137]. Normal neuromus-
cular function is indicated by a proper fasting pattern and
conversion to a fed pattern after a meal; however, it should be
mentioned that SBM may not detect distal small bowel
dysfunction [181]. Normally, abdominal walls adapt to content
changes through abdominal accommodation, with minimal
impact on the anterior wall [182]. In CIPO and ED patients,
abdominal distension arises from impaired gas transit despite
normal abdomino‐thoracic accommodation [29].
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4.3.3 | Dietary Factors and Breath Tests

➢ A trial of elimination diet with meticulous assessment of
its effect on bloating and abdominal distension may sug-
gest an association between diet and such symptoms
(100% agreement—very low level of evidence—ungraded:
good practice statement)

A survey of symptoms is best achieved by a dedicated dietician
and should be conducted following the consumption of poorly
absorbable carbohydrates using a validated, standardised ques-
tionnaire to ensure the reliability of the results [24, 53]. Vali-
dated versions of the aCPQ are now available in the following 10
languages: Bulgarian, English, French, German, Hungarian,
Italian, Polish, Romanian, Russian, and Slovenian [183]. In
some countries, mobile applications (Carboception [184],
currently available only in German‐speaking countries) are also
available for this purpose.

➢ Diagnosis of carbohydrate intolerance or malabsorption,
as potential causes of bloating and abdominal distention,
is made by combining results of breath tests (measuring
exhaled hydrogen and methane) and reported GI symp-
toms after an oral load of carbohydrate (80% agreement—
low level of evidence ‐ungraded: weak)

➢ Breath tests used to identify potential causes of functional
bloating and abdominal distension should adhere to the
procedures outlined in the latest guidelines for breath
testing (85% agreement—low level of evidence ‐ungraded:
weak)

Non‐invasive breath tests serve to monitor various GI functions
or conditions, whose practical application in DGBI has been
summarised [185]. The general principle underlying breath tests
involves the oral ingestion of a test substance, the metabolism of
which results in a substrate that can be measured in expiratory
air [185]. Tests available in clinical practice usually employ
either carbohydrates or 13C‐enriched substrates. Carbohydrates,
when metabolised by bacteria in the GI tract, result in hydrogen
and methane being exhaled [54], whereas 13C‐enriched sub-
strates are metabolised into 13CO2, which can be measured in
exhaled air [55].

Recently published guidelines provided a comprehensive over-
view of the background and methodology of breath tests used in
clinical medicine in detail [54, 55]. Different carbohydrates are
chosen depending on the specific question to be addressed. If
the aim is to evaluate malabsorption of a specific carbohydrate,
like lactose or fructose, the respective carbohydrate is utilised.
However, it is important to note that a causal link between
carbohydrate malabsorption and the symptom of bloating
(which is part of the spectrum of carbohydrate intolerance
symptoms) can only be confirmed by an appropriate measure-
ment of symptoms using validated questionnaires [24, 53]. We
recognise that the role of SIBO for symptoms in IBS has been
questioned for good reasons on the basis of misinterpretation of
hydrogen‐based breath tests in the past. In fact, hydrogen‐based
breath tests only, have poor sensitivity and specificity. The most
recent guidelines (on the indications of breath tests and on the

diagnosis of malabsorption) do not support the use of breath
testing for diagnosing SIBO [54, 186].

4.3.4 | Psychological factors

➢ Psychological factors or psychiatric conditions like work‐
related or social stressors, anxiety, depression, and soma-
tization may aggravate the perception and clinical impact
of functional bloating and abdominal distension, and thus
must be considered in its clinical evaluation (100%
agreement—moderate level of evidence—ungraded: good
practice statement)

Functional GI diseases like IBS are strongly influenced by gut‐
brain signalling [187]. Psychological distress (especially depres-
sion and somatization) can increase postprandial functional
bloating and abdominal distension [56]. Research by Van
Oudenhove et al. [188] has revealed a significant link between GI
symptoms and psychiatric disorders. Psychosocial factors heavily
impact the modulation of the central processing of visceral sen-
sory signals, with patients with IBS experiencing higher rates of
psychological comorbidities and somatic symptoms, such as fi-
bromyalgia and chronic fatigue syndrome, affecting their quality
of life and healthcare utilisation [189–192].

The relationship between anxiety and depression with functional
bloating is particularly noteworthy. Anxiety and depression are
prevalent in 40% and 30% of patients with IBS, respectively [193].
GI symptoms and persistent bloating are strongly associated with
higher anxiety levels [194–196], which can even reduce the
effectiveness of a low FODMAP diet [106]. High anxiety levels are
closely associated with feelings of fullness and bloating, while
depression is linked to abdominal pain and symptoms like nausea
and gas that become evident over time.

Stress correlates with daily functional bloating and abdominal
pain in patients with IBS, though this link is less apparent after
controlling for depression and anxiety [197]. Work‐related stress
is also associated with bloating, particularly in high‐stress pro-
fessions like aviation, where it is the most frequent GI complaint
among commercial aircrew [198, 199]. Additionally, a study of
urban working women, including various professionals, found a
strong connection between work‐related stress and somatic
symptoms, such as nausea, gas, indigestion, and bloating [200].
The study highlighted that work stress, particularly effort‐
reward imbalance, significantly increased the likelihood of
experiencing these symptoms [201].

4.3.5 | Laboratory Evaluation, Microbiome

➢ Laboratory tests can be useful to diagnose underlying
medical conditions associated with bloating and abdom-
inal distension but do not provide useful information for
diagnosing functional bloating or abdominal distension
(100% agreement—low level of evidence—ungraded: good
practice statement)

18 United European Gastroenterology Journal, 2025
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➢ Microbiota stool tests do not provide useful information
for diagnosing functional bloating or abdominal disten-
sion and should not be used (95% agreement—very low
level of evidence—ungraded: good practice statement)

Bloating and abdominal distension can indicate underlying
medical conditions that can be identified by laboratory testing.
In DGBI, limited lab tests are recommended to exclude organic
disorders, although the probability of abnormal findings is low.
Common tests include complete blood count, C‐reactive protein,
serum albumin, prothrombin time, and iron levels [27, 202,
203]. IgA anti‐tissue transglutaminase is advised for symptoms
or lab values suggesting malabsorption [27, 160, 204]. Faecal
calprotectin helps differentiate GI symptoms of organic versus
functional origin, especially in patients with diarrhoea [57, 205,
206]. The above‐mentioned tests and additional tests like TSH,
liver enzymes, glycaemia, CA125 protein and HbA1C may be
relevant depending on the clinical context. In primary care, a
Helicobacter pylori test can be used as an alternative to
endoscopy in patients with functional bloating and dyspeptic
symptoms but no alarm symptoms [131].

Currently, no studies have focused on the role of gut micro-
biome composition in the pathogenesis of functional bloating
and abdominal distension [57]. While gut microbiota may in-
fluence GI symptoms, microbiota tests do not provide definitive
diagnostic or therapeutic information for functional bloating or
abdominal distension and therefore are not recommended in
managing functional bloating. Further research is needed to
determine their clinical utility.

4.3.6 | Role of Functional Testing

➢ There is insufficient evidence to recommend measuring
gas volume in the bowel in clinical practice; however, it
may be useful for research purposes (95% agreement—low
level of evidence—ungraded: expert opinion)

Various techniques have been used to estimate bowel gas vol-
ume, including intestinal gas overloading, plain abdominal ra-
diographs, gas volume scoring, and abdominal CT scans.
Measuring abdominal gas volume and distribution is valuable
for understanding bloating and distension mechanisms, but no
consensus exists on the best method. The intestinal gas over-
loading (or washout) technique, which involves infusing
labelled gas into the jejunum, has shown that patients with
functional bloating and IBS retain more gas than healthy in-
dividuals, correlating with increased symptoms and abdominal
girth [31, 207].

On plain abdominal radiographs, bowel gas is estimated by
measuring gas bubble areas or calculating gas volume scores
from digitalised images [208–211]. However, a study utilising
CT scan scout views to measure abdominal gas found no dif-
ference in gas volume between active distension and asymp-
tomatic periods [65].

Recent research using helical abdominal CT scans has estimated
abdominal gas volume without disrupting gas homoeostasis

[58, 59]. A model measured abdominal and air volume using
rectal insufflation of known volumes, showing gas distribution
across the small bowel and colon [58]. After meal ingestion, gas
primarily accumulated in the distal colon, increasing total
abdominal volume by 700 mL and girth by 2 cm [58]. GI ul-
trasonography is also used in DGBI patients, but its efficacy in
estimating functional bloating remains undocumented, aside
from identifying meteorism [212].

➢ Objective evaluation of abdominal distension with
abdominal CT (combined with EMG) or a non‐stretch belt
with a metric tape is reserved for research (95% agreement
—very low level of evidence—ungraded: expert opinion)

➢ Studies of GI motility or transit have limited clinical yield
for both diagnosis and treatment of functional bloating
and abdominal distension (95% agreement—low level of
evidence—ungraded: expert opinion)

Abdomino‐phrenic dyssynergia, a key mechanism of functional
bloating and abdominal distension, requires electromyography
(EMG) for assessment, as it cannot be adequately evaluated by
CT [65]. Abdominal girth can be measured using a non‐stretch
belt with a metric tape, positioned over the umbilicus, with the
average of inspiratory and expiratory measurements recorded
during quiet breathing [60]. The sensation of abdominal
distension typically corresponds with an increase in abdominal
girth, but not with increased gas volume [60]. Abdominal
inductance plethysmography offers a 24‐h ambulatory measure
of abdominal girth. Studies indicate that patients with disten-
sion display an abnormal viscerosomatic reflex, where dia-
phragmatic contraction and abdominal muscle relaxation occur
in response to intestinal stretch [25].

Disordered GI transit, due to stasis or reflex activity, contrib-
utes to functional bloating and abdominal distension symp-
toms. However, in most patients, transit tests, unless severely
impaired, do not significantly impact diagnosis or treatment.
In cases of suspected retrograde cricopharyngeal dysfunction
(inability to belch), combined oesophageal impedance
manometry with sparkling water provocation may confirm the
diagnosis and guide treatment, such as botulinum toxin in-
jection [143, 144]. Gastric emptying tests are useful for
dyspeptic symptoms with a negative endoscopy, though they
are consistently linked only to nausea or vomiting, not to
upper abdominal bloating or distension [213, 214]. Thus,
routine gastric emptying assessment is unnecessary for func-
tional bloating.

Colonic transit time, measurable via radiopaque markers, scin-
tigraphy, or a wireless capsule, is generally unrelated to func-
tional bloating and abdominal distension in IBS and similar
disorders, and is more associated with stool patterns [61].
Therefore, it is not typically indicated for functional bloating
assessment. Rectal evacuation disorders, like dyssynergic defe-
cation, may cause retention of colonic content, including gas,
contributing to severe bloating/distension [215]. Anorectal
manometry with balloon expulsion testing can confirm this,
with biofeedback therapy as a potential treatment if abnormal-
ities are detected [216].
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4.3.7 | Terminology: What Is Meant by the Term
‘Bloating’ and What Is Meant by ‘Distension’? What Is the
Relation Between Volume of Luminal Gas and
Symptoms?

➢ The term bloating is used to describe the subjective
sensation of increased abdominal pressure, fullness or
trapped abdominal gas, while the term distension refers to
an objective (i.e., measurable) increase in abdominal girth
(95% agreement—low level of evidence—ungraded: expert
opinion)

➢ It is frequent for bloating and abdominal distension to
present in conjunction; however, this is not always the
case (100% agreement—moderate level of evidence ‐un-
graded: weak)

➢ In patients with functional bloating, with or without
abdominal distension, there is no consistent correlation
between severity of bloating, increase in abdominal girth
and volume of intestinal gas (95% agreement—moderate
level of evidence ‐ungraded: weak)

Symptoms attributed to an excess in abdominal gas, such as
bloating and abdominal distension, are nearly universal among
patients with DGBI [27, 217]. The Rome IV consensus in 2016
classified functional bloating and abdominal distension as a
single entity; however, it is recognised that these represent two
distinct symptoms with different underlying mechanisms [4].
While functional bloating and abdominal distension often occur
together, not all patients who experience bloating also exhibit
visible distension [6, 34, 62]. This suggests that separate mech-
anisms may drive each phenomenon [32, 34, 62, 203].

In contrast to patients with proven dysmotility [29, 75], those
with functional gut disorders do not consistently demonstrate a
correlation between the severity of bloating, abdominal girth
increase and intestinal gas volume, as measured by CT scans
[29, 63–65]. However, there appears to be a positive correlation
between the severity of abdominal pain and the intensity of
bloating [37]. Although bloating and abdominal distension are
often used interchangeably, patients clearly distinguish between
these two symptoms, a distinction crucial for both under-
standing and management [137]. Bloating, defined as the
sensation of abdominal pressure or trapped gas, should be rec-
ognised as a symptom, whereas distension, characterised by a
measurable increase in abdominal girth, should be understood
as a sign observable during physical examination. Consequently,
the term “visible abdominal distension” has been suggested as
more appropriate [32].

4.4 | Section 4. Treatments

4.4.1 | Physical activity

➢ Physical activity, particularly aerobic exercise, seems to
have a positive impact on GI symptoms (including func-
tional bloating and abdominal distension), especially in
patients with DGBI (80% agreement—very low level of
evidence—ungraded: expert opinion)

There is no strong evidence directly linking functional bloating
and abdominal distension with poor physical activity. A multi-
variate analysis identified female gender, medical student status,
non‐vegetarian diet, junk food consumption, tea/coffee intake,
poor physical activity, anxiety, and insomnia as independent
predictors of DGBI. However, data on the association between
poor physical activity and functional bloating/abdominal
distension remains inconclusive, though there may be an indi-
rect link through IBS, as poor physical activity is associated with
a higher risk of IBS, which co‐occurs with functional bloating
and abdominal distension [35].

Another study by Ohlsson and Manjer [218] concluded that
higher physical activity levels were associated with a lower risk
of GI complaints, while physical inactivity correlated strongly
with functional GI symptoms, including bloating.

Although there is no substantial evidence from meta‐analyses or
RCTs supporting the efficacy of physical exercise for functional
bloating, some observational studies suggest potential benefits.
Villoria et al. [219] reported that exercise reduced gas retention
and improved abdominal symptoms compared to rest. Another
study found that both prokinetic medications and postprandial
walking significantly improved abdominal symptoms, including
bloating [220]. Moderate‐intensity aerobic exercise, such as
walking, has been shown to improve GI symptoms and psy-
chological well‐being in patients with IBS, serving as a com-
plementary non‐pharmacological therapy [221].

4.4.2 | Diet

➢ Patients with functional bloating and abdominal disten-
tion should receive a lactose‐limiting diet trial based on
their self‐reported symptoms or the presence of intoler-
ance during a breath test after ingestion of a defined
lactose load (70% agreement—very low level of evidence—
ungraded: good practice statement)

➢ For the general patient population with functional bloat-
ing and abdominal distension, a lactose‐restrictive diet is
of limited efficacy, as symptoms are not related to lactose
intolerance, either with or without malabsorption (75%
agreement—very low level of evidence—ungraded: good
practice statement)

Lactose malabsorption, which affects up to 70% of the global
population, is primarily caused by the non‐persistence of the
lactase brush border enzyme after infancy. However, a genetic
mutation prevalent in individuals from Northwestern Europe
allows for the persistence of active lactase into adulthood,
enabling continued lactose digestion and absorption [222].
Although there are no specific data linking lactose malabsorp-
tion to an increased prevalence of functional bloating and
abdominal distension, it is noteworthy that patients with IBS
often exhibit more pronounced symptoms following a lactose
challenge, despite not having a higher prevalence of lactose
malabsorption compared to the general population [64, 223].

In uncontrolled studies involving patients with IBS, some vari-
ability in symptom improvement following a reduction in
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lactose intake has been reported, though the quality of these
studies is generally low. Consequently, a lactose‐restricted diet
cannot be universally recommended for unselected patients
with IBS [224]. Additionally, no studies specifically targeting
patients with functional bloating and abdominal distention are
available. The therapeutic application of a lactose‐limiting diet
should be based on validated evidence of symptom onset after
a lactose challenge, rather than solely on the presence of
lactose malabsorption, as indicated by elevated hydrogen
levels during a breath test following lactose ingestion [66].
This approach is also applicable to other carbohydrate
intolerances such as fructose intolerance [66].

➢ A low FODMAP diet is effective in reducing functional
bloating and abdominal distention (80% agreement—
moderate level of evidence ‐ungraded: weak)

The low FODMAP diet involves initially restricting fermentable
carbohydrates, including fructose and lactose, followed by a
reintroduction phase to identify specific intolerances. FOD-
MAPs cause symptoms by increasing osmolar load in the small
bowel and the colon, attracting water, and through fermentation
by gut microorganisms, producing gases like methane, CO2, and
H2, which lead to bloating, abdominal distension, abdominal
pain, and changes in stool pattern [101].

In a single‐blind study involving 30 patients with IBS, it was
found that a low FODMAP diet led to a significant reduction in
overall IBS symptoms and bloating when compared to a typical
Australian diet [225]. Approximately 70% of the participants
experienced positive outcomes. A systematic review of 13
randomised controlled trials (RCTs) with a total of 944 patients
identified the low FODMAP diet as the most effective inter-
vention for IBS‐related symptoms, particularly bloating and
abdominal distension [67]. This diet proved significantly more
effective than the traditional NICE diet in reducing these
symptoms, though it did not show a notable difference when
compared to a habitual diet. While specific studies on functional
bloating and abdominal distension in patients without IBS are
lacking, the success of the low FODMAP diet in IBS suggests it
could be beneficial for these conditions as well. Limitations of a
low FODMAP diet are possible reduction of natural prebiotics,
which may negatively impact gut microbiota and metabolome,
increasing the risk of nutritional deficiencies and the develop-
ment of eating disorder behaviour [226]. Thus, we would like to
highlight the importance of a dietician follow‐up of patients
with documented carbohydrate intolerances on carbohydrate
reduced diets.

➢ There is insufficient evidence to recommend a gluten‐free
diet in patients with functional bloating and abdominal
distension, unless they have coeliac disease (90%
agreement—low level of evidence—ungraded: expert
opinion)

Most patients on a gluten‐free diet for medical reasons do not
have coeliac disease but rather experience symptom improve-
ment when avoiding gluten, a condition known as non‐coeliac
gluten sensitivity (NCGS) [227, 228]. However, there is a
considerable heterogeneity among those patients [229]. About
70% of NCGS patients report bothersome bloating [230].

However, gluten proteins are unlikely the primary triggers;
other components like amylase trypsin inhibitors (ATI) are
potential culprits, leading to a shift in terminology to non‐
coeliac wheat sensitivity (NCWS) [231].

Biesiekierski et al. [232] found lower scores for bloating, pain,
and fatigue in NCWS patients consuming gluten‐free muffins
compared to gluten‐containing ones. However, a follow‐up
study found no effects of gluten in patients with self‐reported
NCWS after low FODMAP diet [68]. Another study found that
fructans, not gluten, increased bloating severity [104]. None-
theless, an Italian study showed worse bloating and other
symptoms during a gluten challenge in NCGS patients [233]. It
seems that the expectancy of gluten intake rather than gluten
itself, have an important nocebo effect on patients [234, 235].

4.4.3 | Pro‐Prebiotics

➢ The use of selected probiotics may improve bloating and
abdominal distension (80% agreement—low level of evi-
dence—ungraded: good practice statement)

➢ Probiotic medications differ greatly from one another, and
the outcomes observed from one cannot be generalised to
the others (90% agreement—low level of evidence—un-
graded: expert opinion)

The gut microbiota plays a crucial role in the GI tract, given its
involvement in the processing of luminal content and various
metabolic functions [203, 236–239]. Due to its significant role, it
has been proposed that the composition of gut microbiota could
be a pathogenic factor in the development of functional bloating
and abdominal distension [240, 241]. Specific microbiota pro-
files have also been associated with functional bloating in in-
dividuals with IBS [242], suggesting that modifying the gut
microbiota could potentially alleviate these symptoms
[142, 243].

Probiotics offer a sophisticated approach to manipulating gut
microbiota. They work not only by altering the abundance and
diversity of gut microbiota but also through their own metabolic
activities [244]. Faecal microbial transplantation has also shown
promise in this regard [245]. However, most of the existing data
on the effects of gut microbiota manipulation on functional
bloating primarily focuses on IBS rather than on functional
bloating and abdominal distension.

There is evidence supporting the use of selected probiotics for
treating functional bloating and abdominal distension [240,
243]. The gut microbiota spectrum, linked to these symptoms,
was the basis for trials with probiotics looking for symptom
relief [239, 246]. In a double‐blind trial, a combination of
Lactobacillus acidophilus NCFM and Bifidobacterium lactis Bi‐07
improved bloating in non‐constipated patients with DGBI [247].
A more recent trial using a blend of five Bifidobacterium and
Lactobacillus strains also showed symptom improvement in
two‐thirds of patients with functional gastrointestinal symptoms
[248]. VSL#3, Lactobacillus plantarum, Bifidobacterium infantis
35,624, and Bifidobacterium animalis DN‐173 010 have also been
effective in reducing bloating [249–252].
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Nevertheless, many of these trials have shown mixed results as
the efficacy varies between different microbial strains [253]. A
meta‐analysis of 24 trials found that combinations of bacterial
strains showed a trend toward improving in functional bloating,
but individual strains like Bifidobacterium, Lactobacillus, and
Saccharomyces were not significantly effective [69]. For
example, Bacillus subtilis BS50 reduced bloating in healthy
participants, but Bacillus clausii did not impact IBS‐related
symptoms in children [254, 255]. Bacillus subtilis BS50
reduced a composite score of bloating, belching, and flatulence
after six weeks of administration in half of the healthy partici-
pants in a placebo‐controlled trial [256]. In a multicenter study,
Bacillus subtilisMB40 given for four weeks to healthy volunteers
reduced bloating and abdominal discomfort only in males [257].
In another multicenter study, administration of Bifidobacterium
infantis 35,624 for four weeks (after a 2‐week run‐in period)
showed no benefit in the general population [258]. A recent
meta‐analysis showed that Bifidobacterium animalis subspecies
did not improve functional bloating [259]. Scepticism remains
regarding the overall benefit of probiotics in managing bloating
in IBS [260], although probiotics have also been suggested to
prevent unpleasant bloating and abdominal discomfort after
colonoscopy [261].

In summary, while some probiotics may improve functional
bloating and abdominal distension, their effects are modest and
vary among individuals. More robust studies are needed,
particularly focusing on functional bloating and abdominal
distension outside the context of IBS.

➢ There are no encouraging data to recommend the use of
prebiotics or symbiotic for the treatment of functional
bloating and abdominal distension (75% agreement—very
low level of evidence—ungraded: expert opinion)

Attempts to use prebiotics like fructooligosaccharides for treat-
ing functional bloating have shown mixed results [262]. While
fructooligosaccharides can temporarily worsen flatulence, a
trans‐galactooligosaccharide mixture improved bloating at 3.5 g/
day but worsened it at higher doses [263]. A combination of
inulin, choline, and silymarin improved bloating in patients
with IBS over 8 weeks [264]. Similarly, soluble fibre‐enriched
snacks and copra meal hydrolysate improved bloating and
bowel movements in small trials [265, 266]. In another trial, a
compound including not only oligosaccharides but also xylo-
glucan, proteins, and tannins for 4 weeks, improved IBS‐D
related symptoms, including bloating [267]. However, a recent
meta‐analysis concluded that prebiotics are not effective for
DGBI, including functional bloating, and may even exacerbate
symptoms [70].

Symbiotics, combining probiotics and prebiotics, have also
been studied with limited success. A symbiotic with Bifido-
bacterium longum BB536 and partially hydrolysed guar gum
improved constipation and bloating in haemodialysis patients,
but a different symbiotic showed no effect on bloating in
elderly patients with IBS [268, 269]. Overall, there is insuffi-
cient evidence to recommend prebiotics or symbiotic for
treating functional bloating and abdominal distension, as re-
sults have been inconsistent, and studies often have method-
ological limitations.

4.4.4 | Antibiotics

➢ Rifaximin may be useful for the treatment of functional
bloating and abdominal distention (80% agreement—low
level of evidence—ungraded: good practice statement)

➢ We do not recommend the use of other antibiotics for the
treatment of functional bloating and abdominal distention
(85% agreement—very low level of evidence—ungraded:
good practice statement)

Rifaximin is a semisynthetic, broad‐spectrum antibiotic based
on the rifamycin antibiotics family that has minimal systemic
absorption (< 0.4%). It is effective against Gram‐negative bac-
teria in the small intestine, where its concentration is highest
due to the presence of bile [270]. Since symptoms associated
with gas production are linked to bacterial fermentation and
SIBO, rifaximin has been tested in treating bloating and
abdominal distension [271]. In two Phase 3 trials (TARGET 1
and 2), rifaximin (550 mg t.i.d. for 2 weeks) significantly
improved IBS‐D‐related bloating compared to placebo, with
sustained effects for up to 3 months [272]. A 2012 meta‐analysis
found rifaximin more likely to improve bloating than placebo
(OR 1.55; 95% CI: 1.23–1.96), with a therapeutic gain of 9.9%
and number needed to treat (NNT) of 10.1 [71]. A more recent
meta‐analysis of 10 trials found a higher likelihood of symptom
improvement, confirming these findings, especially at doses ≥
1200 mg/day [273].

Neomycin, an aminoglycoside with minimal absorption, was
initially studied for IBS treatment. In a randomised trial,
neomycin (500 mg twice daily for 10 days) was superior to
placebo in improving IBS symptoms [274]. However, its use is
limited by risks of ototoxicity and clinical resistance [275].

A retrospective chart review comparing rifaximin and neomycin
found rifaximin more effective in both initial treatment and re‐
treatment of IBS, with a 69% clinical response rate compared to
38% for neomycin [276]. These results suggest that rifaximin
may be more effective than other antibiotics in the initial
treatment and re‐treatment of IBS [276].

4.4.5 | Antispasmodics

➢ Among antispasmodic agents, pinaverium and otilonium
bromide have been shown to be the most effective drugs
for the treatment of functional bloating and abdominal
distension (75% agreement—low level of evidence ‐un-
graded: weak)

➢ There is insufficient evidence to recommend simethicone
for the treatment of functional bloating and abdominal
distension (75% agreement—low level of evidence ‐un-
graded: weak)

Antispasmodic agents are used to reduce increased contractility
in IBS, particularly in diarrhoea‐predominant cases. Several
meta‐analyses have evaluated their effectiveness in IBS [277]. A
Cochrane review found antispasmodics effective in improving
IBS‐global symptoms, with 57% of patients showing improve-
ment compared to 39% with placebo (NNT = 5). Specific agents
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like cimetropium, dicyclomine, peppermint oil, and pinaverium
showed statistically significant benefits, though the review did
not assess their impact on functional bloating and abdominal
distension [278]. Another meta‐analysis found that otilonium
bromide, pinaverium, and hyoscine significantly improved IBS
symptoms, with a consistent trend toward relieving bloating and
abdominal distension (OR: 1.455; 95% CI 1.17–1.81) [279]. A
recent network meta‐analysis of 57 RCTs (8869 patients)
confirmed the efficacy of otilonium bromide, cimetropium, and
pinaverium in providing relief from IBS symptoms [280]. Pooled
analysis of three RCTs showed that otilonium bromide signifi-
cantly reduced bloating severity, with high responder rates
(71.8% at week 10% and 77.2% at week 15) [72]. A meta‐analysis
of eight studies found that pinaverium significantly relieved IBS
symptoms (NNT = 4), with notable improvements in bloating
(RR 1.52; p = 0.0033) [281]. These findings support the use of
specific antispasmodics in managing IBS associated with func-
tional bloating and abdominal distension.

4.4.6 | Secretagogues

➢ Lubiprostone, plecanatide and linaclotide are effective in
improving constipation associated with functional bloat-
ing and abdominal distension (90% agreement—moderate
level of evidence ‐ungraded: weak)

➢ Linaclotide is the most effective secretagogue for func-
tional bloating, although limited data is available for
lubiprostone and plecanatide as well (85% agreement—
low level of evidence—ungraded: good practice statement)

Secretagogues increase water retention in the bowel lumen and
decrease visceral hypersensitivity, making them effective for
treating bloating associated with constipation. Lubiprostone, a
type 2 chloride channel activator, accelerates intestinal transit
and improves constipation and bloating [282]. In a randomised
trial with 1171 IBS‐C patients, lubiprostone (8 mg twice daily)
significantly improved global IBS symptoms, including bloating
[283]. Another 48‐week open‐label study in chronic idiopathic
constipation (CIC) patients showed significant improvement in
bloating, though without a placebo group [284]. Lubiprostone is
approved for CIC and has shown long‐term safety and efficacy
for IBS‐C [285].

Plecanatide, a guanylate cyclase‐C receptor agonist, improves
stool frequency and reduces visceral hypersensitivity in con-
stipation but is not specifically recommended for bloating due to
lack of targeted data and a 1.2% withdrawal rate attributed to
diarrhoea [286].

Linaclotide, another guanylate cyclase‐C agonist, is widely used
for IBS‐C and improves symptoms like pain, bloating, and
abdominal distension [287]. A systematic review found lina-
clotide (290 mg daily) to be the most effective secretagogue for
bloating in IBS‐C, outperforming lubiprostone, tenapanor, and
tegaserod [73].

The mechanisms by which secretagogues alleviate bloating may
involve improved GI transit and modulation of visceral sensa-
tion, though this varies among patients. Further studies are

needed to better understand these processes and optimise
treatment for IBS‐C‐related bloating [57]. Secretagogues are
generally well‐tolerated, with diarrhoea being the most common
side effect, and linaclotide remains the most widely used
globally.

4.4.7 | Prokinetic Agents

➢ There are no prospective data to support the use of pru-
calopride for functional bloating and abdominal disten-
sion. Prucalopride may improve bloating and abdominal
distension in patients with constipation, gastroparesis or
motility disorders (90% agreement—very low level of evi-
dence—ungraded: expert opinion)

Prucalopride is a selective serotonin type 4 receptor agonist
primarily used in the treatment of functional constipation and
for enhancing gastric emptying. In 2022, Staller et al. [74]
published a post‐hoc analysis of data from six clinical trials
involving 1931 patients with CIC and moderate to severe
bloating. The analysis focused on the effects of prucalopride on
abdominal bloating and health‐related quality of life (HRQOL).
The study found a positive impact starting as early as week 2,
with 62.1% of patients treated with prucalopride showing a ≥ 1
point improvement in abdominal bloating score by week 12,
compared to 49.6% in the placebo group.

Additionally, a recent randomised placebo‐controlled study
involving 34 patients with gastroparesis treated with pruca-
lopride (2 mg four times a day for four weeks) demonstrated
improvements in bloating and other gastroparesis‐related
symptoms [288]. Another study, employing a double‐blind,
placebo‐controlled, crossover multiple n = 1 design with a small
patient cohort, showed that prucalopride improved bloating in
all patients with CIPO [289].

➢ There is insufficient evidence to recommend neostigmine
(IV) or pyridostigmine for patients with functional bloat-
ing and abdominal distension (100% agreement—very low
level of evidence—ungraded: expert opinion)

Cholinesterase inhibitors, which increase acetylcholine levels by
blocking the cholinesterase enzyme, are primarily used in
neurodegenerative diseases, myasthenia gravis, and glaucoma
[290–293]. While these agents have a prokinetic effect on the GI
tract, the mechanism is not well understood. The most
commonly used cholinesterase inhibitor is neostigmine, pri-
marily used in acute colonic pseudo‐obstruction (Ogilvie syn-
drome) [294]. Some studies suggest neostigmine may improve
symptoms; for example, in patients with IBS, neostigmine
(0.5 mg IV) was shown to improve abdominal symptoms and
abdominal distension compared to saline [31, 75]. Another
study involving patients with spinal cord injury found that
neostigmine combined with polyethylene glycol for bowel
preparation resulted in more bloating and abdominal distension
compared to other groups [295].

Pyridostigmine, another cholinesterase inhibitor, showed some
efficacy in reducing bloating severity in one study, though the
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results did not reach statistical significance across groups [59].
RCTs specifically evaluating its efficacy in functional bloating
and abdominal distension are lacking. Therefore, while some
studies suggest a potential benefit of cholinesterase inhibitors
like neostigmine and pyridostigmine for bloating, the evidence
is not strong enough to recommend their use for this indication.

➢ There is insufficient evidence to recommend metoclopra-
mide and acotiamide for the treatment of functional
bloating and abdominal distension (100% agreement—
very low level of evidence—ungraded: expert opinion)

Acotiamide, a novel acetylcholinesterase inhibitor and musca-
rinic antagonist, is approved in Japan for treating postprandial
fullness, upper abdominal bloating, and early satiation in FD. It
works by inhibiting acetylcholinesterase and increasing acetyl-
choline release at neuromuscular junctions [296]. Although
there are no RCTs specifically targeting functional bloating and
abdominal distension, studies on FD show promising results
[297, 298].

In one RCT, Yamawaki et al. [297] reported significant
improvement in meal‐related symptoms and epigastric pain in
patients with FD treated with acotiamide. Another study by
Kusunoki [298] also demonstrated improvement in FD‐related
symptoms using acotiamide. The effective dose of acotiamide
for relieving postprandial fullness, early satiety, and upper
abdominal bloating was 100 mg [299, 300]. A phase III trial
comparing acotiamide with mosapride found both effective and
safe, with significant quality of life improvements in FD pa-
tients [296].

Metoclopramide, a dopamine D2‐receptor antagonist known for
its antiemetic effects, has limited evidence supporting its use in
functional bloating and abdominal distension. In a double‐blind
trial involving diabetic gastroparesis patients, metoclopramide
did not significantly improve bloating compared to placebo [76].

➢ Indirect evidence supports tegaserod use for the treatment
of functional bloating. However, due to its possible cardiac
side effects, close cardiac monitoring should be performed
(95% agreement—very low level of evidence—ungraded:
expert opinion)

Tegaserod is a selective 5‐hydroxytryptamine 4 receptor agonist
used for treating constipation in women with IBS, particularly
IBS‐C. It functions by improving GI motility and visceral
sensation. However, the drug was withdrawn from the market
in 2007 due to concerns over cardiovascular and cerebrovascular
events. In 2018, the FDA re‐approved tegaserod for use in
women with IBS‐C who are ≤ 65 years old and have ≤ 1 car-
diovascular risk factor [301]. To date, no RCT has been specif-
ically designed to evaluate the use of tegaserod in patients with
functional bloating and abdominal distension alone.

In 2021, Nelson et al. [73] conducted a pairwise and network
meta‐analysis using a frequentist approach to assess the efficacy
of FDA‐approved drugs for IBS‐C on bloating. The analysis
included 5132 patients from four trials investigating the effects
of 6 mg tegaserod. The study found that as compared to placebo,
tegaserod was significantly more effective in treating bloating,

with a relative risk (RR) of 0.85 (95% CI 0.80–0.90) for failure to
achieve improvement in bloating, and a NNT of 13 (95% CI 10–
20) [73].

4.4.8 | Neuromodulators

➢ Selective serotonin reuptake inhibitors (SSRI's) are effec-
tive in reducing symptoms of functional bloating (90%
agreement—low level of evidence—ungraded: good prac-
tice statement)

➢ Tricyclic antidepressants (TCA) such as amitriptyline are
effective in reducing symptoms of functional bloating (90%
agreement—moderate level of evidence—ungraded: good
practice statement)

➢ Buspirone, a serotonin 5‐HT1A receptor agonist,
commonly used for treating anxiety, improves post-
prandial functional bloating (75% agreement—low level of
evidence—ungraded: expert opinion)

Neuromodulators, including antidepressants, antipsychotics,
antiepileptic drugs and others, target primarily the central
nervous system and, to a lesser extent, the peripheral nervous
system. These medications are increasingly used to treat DGBI,
such as IBS and FD [77]. However, the evidence supporting the
use of neuromodulators specifically for treating functional
bloating and abdominal distension is limited, with no studies
focusing exclusively on this patient population.

A large study comparing the tricyclic antidepressant amitripty-
line with the selective serotonin reuptake inhibitor (SSRI)
escitalopram and placebo in 292 patients with FD demonstrated
a reduction in postprandial bloating with both neuromodulators
[302]. However, only amitriptyline, not escitalopram, was su-
perior to placebo in providing adequate relief from FD symp-
toms, which was the primary endpoint of the study [78].

In a small proof‐of‐concept crossover study in IBS, citalopram
was found to improve abdominal pain and bloating compared to
placebo after three and 6 weeks of treatment [303]. Notably, this
symptom improvement was independent of any effect on anxi-
ety and depression. Additionally, the 5‐HT1A agonist buspirone
was evaluated in FD and significantly reduced overall dyspeptic
symptoms, including upper abdominal bloating, postprandial
fullness, and early satiation [79]. The beneficial effects in FD are
likely due to enhanced gastric accommodation [304].

4.4.9 | Biofeedback and Neuromodulatory Techniques

➢ In patients with discrete episodes of visible abdominal
distension, biofeedback‐guided techniques to re‐educate
abdomino‐thoracic muscular activity are safe and effec-
tive for correction of abdominal distention and are asso-
ciated with improvement in the subjective sensation of
functional bloating (90% agreement—very low level of
evidence—ungraded: good practice statement)

➢ There are no specific neuromodulatory techniques that
have been specifically studied for the treatment of
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functional bloating and abdominal distension (95%
agreement—very low level of evidence—ungraded: expert
opinion)

The pathophysiology of episodic abdominal distension, also
termed abdomino‐thoracic dyssynergia (diaphragmatic
contraction, chest hyperinflation, and abdominal wall relaxa-
tion) has been extensively studied [11, 26, 32, 121, 123, 305].
Based on these findings, a specialised EMG‐guided biofeedback
technique was developed to reverse this abnormal response. In
an open‐label study of 45 patients, they were taught to volun-
tarily reduce the activity of intercostal muscles and the dia-
phragm while simultaneously increasing the activity of the
anterior abdominal wall muscles. Biofeedback significantly
reduced intercostal muscle and diaphragm activity while
increasing internal oblique muscle activity, leading to a decrease
in abdominal girth and bloating sensation [124]. These results
were confirmed in a randomised placebo‐controlled trial [125].
However, EMG‐guided biofeedback is technically challenging
and has only been studied at a single centre. A recent rando-
mised, placebo‐controlled, single‐blind study demonstrated
similar results using a much simpler plethysmography‐based
biofeedback technique, which could enable broader validation
and more widespread application of this method [80].

The biofeedback technique includes a series of instructions as
the key factor in abdomino‐phrenic dyssynergia is the blockade
of the diaphragm, and the main target of biofeedback is its
release. First, patients were taught to relax the diaphragm
(diaphragmatic ascent) through combined elevation of the
costal wall (chest up) and contraction of the abdominal wall
(abdomen in) [80]. Subsequently, they were instructed to
mobilise the diaphragm by alternating manoeuvres of dia-
phragmatic contraction (chest down–abdomen out) and relax-
ation (chest up–abdomen in) (link of the video http://doi.org/10.
1053/j.gastro.2024.03.005). These movements were performed
with either an open airway (breathing into the chest and out) or
a closed airway (moving air from the chest to the abdomen and
back in a pendular movement). After the first session, the pa-
tients were instructed to perform the same exercises daily at
home for 5 min before and after breakfast, lunch, and dinner
during the 4‐week intervention period. In a separate rando-
mised trial, biofeedback targeting dyssynergic defecation also
improved bloating and abdominal distension in patients with
postprandial upper abdominal symptoms [135]. Overall, the
effectiveness of the plethysmography‐based biofeedback tech-
nique indicates that abdomino‐thoracic wall motion is an
effective signal for guiding the biofeedback. Based on this
finding, a non‐instrumental biofeedback procedure through
manual control of thoraco‐abdominal wall movements is being
explored. The procedure is still under development, but if
proven effective, this technique may become available for
widespread application. Nevertheless, application of the method
requires proper training, and currently, the training‐the‐trainer
programme is still ongoing and not completely defined.

Since abdominal distension is associated with chronic pain,
neuromodulatory interventions that modify brain processes
underlying the experience of pain have the potential to provide
substantial relief for some of these patients [306]. Interventions

like transcranial magnetic stimulation (TMS) and transcranial
direct current stimulation (tDCS) have been explored as po-
tential treatments for some patients with abdominal pain [81,
307] and drug‐resistant depression [308]. These studies high-
light the uncertainties about the clinical use of these neuro-
modulatory techniques with the current available scientific
evidence [81].

4.4.10 | Complementary, Alternative and Herbal
Medicine

➢ Although acupuncture and some herbal medicines such as
Zataria‐Trachyspermum, rikkunshito, STW5, peppermint
oil, curcumin and Boswellia extracts have been shown to
reduce bloating and abdominal distension in patients with
IBS, there is insufficient evidence to recommend them in
the treatment of functional bloating and abdominal
distention (95% agreement—very low level of evidence—
ungraded: expert opinion)

While no specific studies focus on complementary and alter-
native medicine for functional bloating and abdominal
distension, data from IBS and FD studies provide some in-
sights. Simethicone, often added to polyethylene glycol (PEG)
for colon preparation, has been shown in meta‐analyses of
RCTs to improve colon cleanliness and to reduce bloating [309,
310]. However, there is no study showing the effect of sime-
thicone in the treatment of functional bloating and abdominal
distension.

In an uncontrolled study of 22 subjects investigating the efficacy
of holistic acupuncture points PC6, SP4, and DU20 in patients
with idiopathic refractory nausea, abdominal pain, and bloating,
abdominal bloating scores improved only in the group treated at
acupuncture point PC6 [311].

Limitations of acupuncture may include a considerable placebo
effect on perception of distension but it has no effect on
distensibility and visceral referral [312].

Regarding herbal medicines, a prospective controlled study
compared the administration of ZT capsules (a mixture of
Zataria multiflora and Trachyspermum copticum) to placebo
and mebeverine in 150 patients with IBS. After 4 weeks, the ZT
group showed significant reductions in abdominal pain and
bloating compared to the other groups [313]. Another herbal
medicine (rikkunshito, from Japan) significantly improved
postprandial fullness, early satiety, and bloating in FD patients
after 8 weeks in a randomised, placebo‐controlled study [82].
Another study with a new sustained‐release peppermint oil
formulation showed significant improvement in bloating and
abdominal distension symptoms in patients with IBS [83].
Curcumin and Boswellia extracts, combined with a low FOD-
MAP diet, significantly reduced bloating and pain in patients
with IBS with small bowel dysbiosis, outperforming the low
FODMAP diet alone [314]. Additionally, the herbal drug STW 5
(Iberogast) has been shown to improve general dyspeptic
symptoms, though not specifically targeting bloating [84].
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4.4.11 | Psychological Therapies and Hypnotherapy

➢ Cognitive behaviour therapy (CBT) can be offered to pa-
tients with functional bloating associated with IBS as an
alternative treatment in patient's refractory to conven-
tional therapies (95% agreement—low level of evidence—
ungraded: good practice statement)

As with many other chronic diseases, especially DGBI, patients
with functional bloating could benefit from psychotherapy,
regardless of whether it occurs alone as functional bloating and
abdominal distension or with IBS, chronic constipation, or
eating disorders [315–320]. These therapies are often used
alongside pharmacotherapy, especially in severe cases with
psychiatric symptoms [321]. The most effective psychological
therapies are CBT and hypnotherapy [322].

Although CBT is commonly employed, there are few quality
trials specifically for functional bloating, and only marginal ef-
ficacy has been reported. Due to the complexity and need for
specialised therapists, some authors do not recommend CBT for
functional bloating [27, 32, 203, 323]. However, online CBT,
especially during the COVID‐19 pandemic, has shown im-
provements in IBS symptoms, including bloating [85].

In conclusion, while CBT has shown positive results for func-
tional bloating and abdominal distension, it is not suitable for
every patient. It is best reserved for individuals open to psy-
chotherapy, patients with psychiatric comorbidities, or those
unresponsive to standard treatments.

➢ Hypnotherapy improves symptoms of bloating in patients
with IBS. However, its effect on functional bloating and
abdominal distension was not explored and cannot be
recommended (95% agreement—very low level of evi-
dence—ungraded: expert opinion)

Hypnotherapy has been shown to improve IBS symptoms in
several trials, including bloating, though it was often assessed as
an accompanying symptom [10]. Early studies, such as one
involving 12 hypnotherapy sessions over three months, reported
significant improvements in IBS symptoms, including bloating,
with long‐term benefits [86–90]. Hypnotherapy is more effective
when performed by experienced therapists and is thought to
work by reducing anxiety, potentially altering gut microbiota
[324–326].

In the large multicentre IMAGINE trial, individual and group
hypnotherapy significantly outperformed educational support-
ive therapy in relieving IBS symptoms. After 3 months, the
response rate was 41% in the individual hypnotherapy group
and 33% in the group hypnotherapy vs. 17% in the control
group. At 12 months, relief was reported by 41% of patients in
the individual hypnotherapy group, 49.5% in the hypnotherapy
group, and 23% in the control group [327]. However, the
assessment of GI symptoms was not rigorous.

➢ There is not enough evidence to recommend other psy-
chological therapies in functional bloating and abdominal
distension (95% agreement—very low level of evidence—
ungraded: expert opinion)

Various psychological therapies, including brief psychoanalytic
psychotherapy (psychodynamic therapy), have been tested for
bloating in patients with IBS, with some improvement noted,
although these results often pertain to FD [91]. A larger study
showed benefits with psychodynamic and solution‐focused
therapies for psychiatric symptoms in IBS, but bloating was
not analysed [328]. Yoga has been explored for IBS symptom
management, but evidence on its effectiveness for bloating is
limited and not specific [329, 330]. We suggest therefore that it
may work in patients with an interest and belief in alternative
medicine and if delivered by experienced yogis. Recent research

TABLE 3 | Medical treatment for functional bloating and abdominal distension.

Generic Medication Maximal Daily Dosage Associated Conditions

Antibiotics

Rifaximin 550 mg three times a day for 2 weeks Diarrhoea

Antispasmodics

Pinaverium 50 mg three times a day Abdominal pain

Otilonium bromide 40–80 mg three times a day Abdominal pain

Hyoscine 10–20 mg four times a day Abdominal pain

Secretagogues

Linaclotide 290 mcg once daily Constipation

Lubiprostone 24 mcg twice a day Constipation

Prokinetic agents

Prucalopride 1–4 mg a day Constipation, gastroparesis, dysmotility

Neuromodulators

Amitriptyline/Nortriptyline 100 mg daily Abdominal pain, diarrhoea

Buspirone 15 mg three times a day Dyspepsia, anxiety

Citalopram 10–15 mg daily Anxiety, depression
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indicates that combining guided imagery with progressive
muscle relaxation can alleviate functional bloating [331]. Mind‐
body techniques, including these, have been shown to improve
functional bloating. Additionally, simple structured education,
whether direct or online, has been effective in improving IBS
symptoms, including bloating [332].

4.5 | Future Research

Most of the guidelines were based on literature of patients with
IBS with functional bloating and abdominal distension. It is
important to have data from studies that enroled patients with
functional bloating and abdominal distension not combined
with other DGBI. Further research should also focus on per-
sonalised medicine for functional bloating and abdominal
distension as well as on microbiota modulation. The complex
link between psychological factors and functional bloating and
abdominal distension should be evaluated as well. Future
research and consensus might also implicate patients' opinion.

5 | Conclusion

Functional bloating and abdominal distension are common
medical conditions diagnosed according to the Rome IV criteria,
after organic causes have been excluded (Figure 1). Patho-
physiology is multifactorial and treatment focuses on addressing
the main underlying pathophysiological mechanisms. Recom-
mended treatments include dietary modifications, medical
therapies (Table 3) targeting dysbiosis, pain or transit disorders,
psychological interventions and a specifically designed
biofeedback programme. Despite these treatment options,
functional bloating and abdominal distension remain a chal-
lenging target to treat. Certain recommendations received high
agreement and are supported by high evidence grading, and
they can assist generalists and specialists in their patients'
clinical management. We hope that our guidelines will assist
practitioners in managing functional bloating and abdominal
distension.
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