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Abstract
The evaluation of the patient with gas and bloating can be complex and the treatment extremely challenging. In this article, a simpliﬁed approach to the history and relevant physical examination is presented
and applied in a case-oriented manner, suitable for application in the primary care setting.
ª 2016 Mayo Foundation for Medical Education and Research
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as-related symptoms (GRSs) such
as bloating, belching, and ﬂatulence
are common and are a consequence
of an incompletely understood interaction
between gastrointestinal (GI) motility and gas
production.1 Bloating can be deﬁned as a sense
of gassiness or a sense of being distended,
whereas belching (also referred to as eructation)
reﬂects the expulsion of excess gas from the
esophagus or stomach and may or may not
occur in association with bloating. Bloating

n
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should be distinguished from abdominal distention, the latter being an objective increase
in abdominal girth. Abdominal distension
occurs in only 50% of patients who experience
bloating.2 Although occasional ﬂatulence3 and
belching after meals is not considered abnormal,
these symptoms can be bothersome, particularly
when they occur in excess.4 An important
consideration is that the threshold for a patient
to seek medical evaluation is affected by their
perception of what is “normal.”5 Although this
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is a useful factor to be aware of, a careful evaluation is required to ensure an organic disorder is
not the underlying etiology.
These symptoms occur in both functional GI
disorders, such as irritable bowel syndrome
(IBS),1 and in the general population.6 In a study7
of a random selection of the general US population, almost 1 in 3 respondents met Rome I
criteria for functional bloating. Gas-related symptoms can markedly impair the health-related
quality of life of affected patients.4,6 Despite the
increasing number of promising pharmacotherapies and dietary interventions that may help
alleviate these symptoms,8,9 an effective management strategy can be hard to elucidate, frustrating
both patients and clinicians. In this review, we will
present some key aspects of the history and physical examination that guide the further assessment
and management of GRSs. We will then apply
these concepts in 4 case scenarios describing
commonly encountered clinical phenotypes.

Some patients may associate their symptoms with ingestion of foods associated with
increased intestinal gas production, such as
onions, beans, and legumes. Intolerance of
food types containing lactose,10 gluten,11 and
fructose12 may also be related to gas. The
patient may have experienced GRSs improvement with prior dietary modiﬁcation, and
this should be pursued in the history.
The patient should be asked about consumption of large quantities of caffeine or carbonated
drinks, as these can contribute to GRSs. Belching, in particular, can be associated with caffeine
ingestion because of transient lower esophageal
sphincter relaxation (TLESR).13
Artiﬁcial sweeteners, speciﬁcally sugar
alcohols such as sorbitol, mannitol, and glycerol, promote gas production, and frequent
use of such products should be sought in
the clinical history. These are often contained
in chewing gum, even if “sugar-free.”

A SIMPLIFIED 5-STEP APPROACH TO THE
CLINICAL HISTORY
The initial approach to the patient with GRSs
is to obtain a detailed history and perform a
physical examination. We propose a simple
5-step approach to the clinical history, supplemented by key physical examination ﬁndings,
which can facilitate the work-up.

Ask About Associated GI Symptoms,
Speciﬁcally Abdominal Pain, Diarrhea,
Constipation, and Weight Loss
The coexistence of abdominal pain, alteration
in bowel habit, and abdominal bloating suggests a potential diagnosis of IBS. However,
many other conditions leading to GRSs may
also cause abdominal pain.
The patient should be questioned with
respect to the form and frequency of stool,
as well as the ease of stool passage, as constipation can induce GRSs. The presence of
incomplete evacuation of stool, straining
with defecation, or manual removal of stool
suggests a diagnosis of pelvic ﬂoor dysfunction. The presence of diarrhea should prompt
consideration of small intestine bacterial
overgrowth (SIBO) and celiac disease.
Weight loss history should always be sought
in patients presenting with GI symptoms.
Substantial weight loss raises concern for an underlying neoplasm or malabsorptive conditions,
such as celiac disease. Patients with severely
restricted caloric intake, sometimes due to dietary intolerance or even functional dyspepsia,
may also report marked weight loss.

Clarify the Predominant Symptom, as Well
as Its Timing of Onset
The predominant symptom, be it belching
or bloating, should be ascertained initially to
help direct questioning. Next, the timing of
the onset of symptoms relative to food ingestion should also be clariﬁed. The onset of
symptoms soon after eating suggests a gastric
etiology, whereas delayed symptoms may
suggest a small bowel origin. A simpliﬁed
approach to the evaluation of the patient
with GRSs is outlined in Figure 1.
Perform a Thorough Dietary Evaluation
Primary care physicians should explore the
patient’s eating pattern and relationship of
symptoms. The patient should be asked to
describe how much and how frequently they
eat. Eating large meals less frequently may
contribute to postprandial discomfort. Eating
meals quickly, without thorough chewing,
and gulping food may contribute to GRSs.
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Review the Patient’s Medications, and
Enquire About Supplements
Medication review is necessary in all patients
with chronic unexplained GI symptoms.
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Predominant symptom at clinical evaluation

Bloating

Yes

Constipation?

Belching

No

<30 minutes

Relationship of
symptoms to eating

>30 minutes

Clinical phenotype
“The gastric bloater”

“The small bowel bloater”

“The constipated bloater”

“The belcher”

Differential diagnosis
Gastric outlet obstruction
Gastroparesis
Accommodation disorders
Functional dyspepsia

Dietary
SIBO
Celiac disease
SBO
IBS

IBS-C
Simple constipation
Pelvic floor dysfunction

Gastric belching
Supragastric belching
Aerophagia

Investigations
Consider EGDa
HbA1c
Gastric emptying studies

Celiac serology test
Hydrogen breath test
Abdominal radiography

TSH
Calcium
Colonoscopy
Anorectal manometry
Colon transit study

Usually no investigation
necessaryb

FIGURE 1. A simpliﬁed approach to the evaluation of the patient with gas-related symptoms. aIndicated in
the presence of alarm features: Age > 50 years, upper GI malignancy in a ﬁrst-degree relative, weight loss,
GI bleeding, or iron deﬁciency anemia, dysphagia, odynophagia, persistent vomiting, abnormal imaging
suggesting organic disease (American Society for Gastrointestinal Endoscopy). bConsider EGD (þ/
gastric biopsies) and/or gastric emptying test to rule-out an organic etiology, in certain patients. EGD ¼
esophagogastroduodenoscopy; HbA1c ¼ glycosylated hemoglobin; IBS ¼ irritable bowel syndrome;
IBS-C ¼ irritable bowel syndromeeconstipation; SBO ¼ small bowel obstruction; SIBO ¼ small intestine
bacterial overgrowth; TSH ¼ thyroid-stimulating hormone.

Speciﬁc to GRSs, the patient should be questioned with respect to psyllium-containing
products, which may contribute to excess
gas production. Metformin and opiates are
also associated with GRSs.14,15
Explore the Patient’s Comorbidities, and Ask
About Risk Factors for SIBO
The use of continuous positive airway pressure
for obstructive sleep apnea is associated with
GRSs, typically with morning symptoms
following overnight use.16 New users may
require alteration in continuous positive airway
Mayo Clin Proc. n August 2016;91(8):1105-1113
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pressure settings to minimize these effects. Patients receiving home oxygen therapy can also
experience gaseous symptoms. Approximately
25% of patients experience gas-bloat syndrome
after Nissen fundoplication surgery, and a history of the same should be sought.17
Small intestine bacterial overgrowth can
manifest as GRSs.18 Risk factors for SIBO
should be sought in the history18 and include
the following:
1. Structural: small bowel diverticula, and
strictures due to Crohn disease, radiation,
or nonsteroidal anti-inﬂammatory drugs

http://dx.doi.org/10.1016/j.mayocp.2016.04.017
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2. Surgical: Roux-en-Y surgery (blind and
afferent loops) and ileocecal valve resection
3. Dysmotility: scleroderma, narcotics, diabetes mellitus, and amyloidosis
4. Reduced acid (achlorhydria): acid suppressive therapy, gastric resection, atrophic
gastritis, and advancing age
5. Miscellaneous: celiac disease, cirrhosis, immunodeﬁciency, and pancreatic insufﬁciency
PHYSICAL EXAMINATION: KEY FINDINGS
Clues to the etiology of gaseous symptoms may
be encountered by patient observation during
the history-taking process. Occasionally, a patient presenting for evaluation of belching will
be observed to belch excessively when attention
is focused on this symptom. The patient may
even volunteer a demonstration of “belching”
during the interview process. Improvement in
belching may also be observed as the patient is
distracted. These observations suggest a diagnosis of supragastric belching, a learned behavior
that is often associated with anxiety disorders.
Examination of the abdomen may reveal
distention related to small bowel ileus or
mechanical obstruction or less likely gastric
outlet obstruction (GOO), whereby patients
may also manifest a succussion splash. Nongaseous etiologies for abdominal distension should
also be considered, including ascites, organomegaly, and increased adiposity. Bowel sounds
should be carefully auscultated, with the presence of high-pitched bowel sounds suggesting
mechanical obstruction whereas reduced or
absent bowel sounds could suggest GI ileus
or dysmotility.
A detailed digital rectal examination should
also be performed looking for evidence of
fecal impaction or signs of pelvic ﬂoor dysfunction. Signs of pelvic ﬂoor dysfunction include
increased perineal descent (ie, descending perineum syndrome), decreased perineal descent,
or abnormal sphincter tone and failed relaxation of the puborectalis muscle with simulated
defecation.
CASE EXAMPLES
Case 1: “The Gastric Bloater”
A 28-year-old woman presents for evaluation of a 2-week history of postprandial
epigastric discomfort and bloating. She
recently experienced a self-limited episode
1108
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of viral gastroenteritis. Her symptoms occur
within 15 minutes of eating. She does not
take nonsteroidal anti-inﬂammatory drugs. An
8-week trial of proton pump inhibitor therapy
was not helpful. Laboratory testing included
a glycosylated hemoglobin level of 5.2%.
Esophagogastroduodenoscopy (EGD) revealed
solid food retained within the stomach, but
the endoscope was advanced to the duodenum
without difﬁculty. A gastric emptying scintigraphy study found delayed gastric emptying.
The presence of symptoms such as
epigastric discomfort and upper abdominal
bloating occurring soon after eating suggests
the symptoms are likely gastric in origin.
Potential explanations for such symptoms
would include GOO, gastroparesis, abnormalities of gastric accommodation, and functional (nonulcer) dyspepsia. Gastric outlet
obstruction may be caused by neoplasm,
chronic peptic ulcer disease, or complications
of pancreatitis and is often associated with
vomiting of undigested or partially digested
food. If suspected, EGD is the appropriate
investigation, with a normal study effectively
excluding GOO. Gastroparesis is a disorder
deﬁned by delayed gastric emptying in the
absence of mechanical GOO and is most
frequently associated with diabetes.19 With
her recent gastroenteritis, this patient has a
frequently overlooked risk factor for gastroparesis.20 The clinical history of gastroenteritis combined with the evidence of delayed
gastric emptying on her scintigraphy study,
in the setting of a normal glycosylated hemoglobin test, suggests a diagnosis of postinfectious gastroparesis.
Our patient’s abnormal gastric emptying
study was not consistent with an abnormality
of gastric accommodation. Gastric accommodation involves relaxation of the gastric fundus
within minutes of eating food, and the resultant reduction in accommodation may lead
to early postprandial GRSs. This condition
may be diagnosed by scintigraphic measurement of accommodation. Lastly, a diagnosis
of functional dyspepsia is suggested by the
presence of chronic upper abdominal pain,
bloating, or discomfort, usually present for 6
months or more, in the absence of alternative
explanation or organic disease (including
normal EGD).21 Our patient had an alternative
explanation for her symptoms.
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The management approach for patients
with early postprandial bloating is tailored to
the underlying etiology. This patient should
receive formal instruction from an experienced
GI dietician with respect to a gastroparesis diet
(eating small meals frequently or reducing
dietary fat intake). She can be reassured that
postinfectious gastroparesis is usually selflimiting and should improve with time.20 Those
patients whose gastroparesis is related to a
systemic condition such as diabetes mellitus
or connective tissue disease (eg, scleroderma)
should have targeted treatment of their underlying condition. A prokinetic, such as metoclopramide, may be considered in cases refractory
to dietary modiﬁcation.22 If metoclopramide is
prescribed, the use of the liquid formulation at
a dose of 5 to 10 mL, 30 minutes before meals
and at bedtime, may optimize the clinical
response.23
Patients with conﬁrmed abnormal gastric
accommodation may also beneﬁt from the
principles of a “gastroparesis diet.” Buspirone
at a dose of 5 to 10 mg, 30 minutes before
meals, has been reported to be beneﬁcial in
some of these patients.24 If GOO is found,
this will usually require surgical intervention.
Finally, many patients will be diagnosed
with functional dyspepsia, a diagnosis of exclusion. Similar dietary instruction should occur,
as well as avoidance of other precipitants,
identiﬁed by a diet and symptom diary.21 If
symptoms persist, and local prevalence of
Helicobacter pylori is more than 10%, this diagnosis should be sought (H pylori breath test,
stool antigen, or biopsy at EGD) and treated
if present.21 A trial of acid suppressive therapy
may be of beneﬁt, especially if the primary
symptom is epigastric pain.21 Amitriptyline
has also been shown to be beneﬁcial,25 and if
prescribed for this indication, a starting dose
of 25 mg at nighttime, increasing in 25-mg
increments every 2 weeks, may be considered.
For those patients with predominant postprandial fullness and bloating, a trial of either metoclopramide or buspirone may also be beneﬁcial.
Case 2: “The Small Bowel Bloater”
A 45-year-old woman presents with a longstanding history of substantial abdominal
bloating with pain, occurring 1 to 2 hours
after eating, with pain relieved by defecation.
She also describes episodic loose stool lasting
Mayo Clin Proc. n August 2016;91(8):1105-1113
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on average for 7 days each month. She denies
weight loss. She does not ingest excess caffeine,
carbonated drinks, chewing gum, or artiﬁcial
sweeteners. She has not had abdominal surgery. Prior testing has included normal celiac
serology, a normal hydrogen breath test, and
an unremarkable plain ﬁlm of the abdomen.
Upper abdominal bloating that occurs
over an hour after eating suggests a small
bowel origin. The differential diagnosis includes
dietary-related ingestion (foods, lactose, gluten,
and FODMAPs [fermentable oligo-, di-, monosaccharides, and polyols]), celiac disease, SIBO,
small bowel obstruction (SBO), or IBS. A
focused history has helped to rule out many of
the usual diet-related causes of abdominal bloating. Our patient had normal celiac serology, and
normal abdominal radiography, making SBO
less likely. Previous abdominal surgery predisposes to SBO due to adhesions and should
always be sought in the history of patients presenting with GRSs. This risk increases in those
with multiple abdominal operations and those
with a history of SBO secondary to adhesions.
Patients with SIBO will often have concomitant diarrhea. Although no perfect test exists
for diagnosing SIBO, the normal hydrogen
breath test combined with the absence of risk
factors outlined earlier in the review makes
this diagnosis unlikely. The diagnosis of SIBO
can be made by EGD, with small bowel aspirate
and culture revealing more than 100,000
organisms/mL. A noninvasive alternative test
is the hydrogen breath test, which involves
ingestion of substrate with monitoring of
hydrogen in exhaled breath every 15 to 30 minutes. In nondiabetic patients, glucose is the
substrate used, and a positive test involves an
increase in hydrogen by 12 ppm. In diabetic
patients, lactulose is the substrate used, with
an increase by 20 ppm indicative of a positive
test. Management of SIBO includes treatment
of identiﬁable risk factors, replacement of nutritional deﬁciencies (eg, vitamin B12), and antibiotics, such as ciproﬂoxacin 250 mg twice a day
for 7 to 10 days. A cyclic antibiotic for the ﬁrst
7 to 10 days each month can also be used for
some cases with high risk of persistent or recurrent SIBO (eg, patients with scleroderma).
Our patient has had a thorough evaluation
with no etiology apparent. Her presentation
of bloating and diarrhea, coexisting with
abdominal pain relieved by defecation, is most
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consistent with IBSediarrhea (IBS-D) as per the
Rome criteria.26 Again, initial management
should focus on dietary interventions, which
are often overlooked.27 Up to 60% of patients
with IBS associate symptoms with eating
a meal. Possible explanations include food
intolerances, gastrocolic response, microbiome/
fermentation, gas handling, or psychological
factors.28 The basic principles of IBS management are outlined in Figure 2. Reassurance
and education are critical initial steps. The traditional IBS diet emphasizes a greater focus on
how and when to eat rather than on what
foods to ingestd3 meals and 3 snacks a day;
reduced intake of fatty foods, spicy foods, coffee,
and alcohol; and avoidance of carbonated
drinks, gums, and sweeteners.29 Other recommended diets include the low FODMAP diet,
which has been shown to reduce GRSs in patients with IBS as compared with the standard
diet.8,30 Interestingly, in a recent randomized
trial,31 both these diets were equally efﬁcacious.
The third diet to consider is a gluten-free diet,
irrespective of the presence of celiac disease.
Gluten has been shown to alter bowel function
in patients with IBS-D32 and is associated with
more frequent stool and increased small
bowel permeability, especially when HLA-DQ2
or -DQ8 positive.11 A recent study33 found

that patients with IBS-D had a sustained symptom improvement upon a gluten-free diet. For
patients with episodic pain, a trial of hyoscyamine or dicyclomine should be considered.34,35
For patients with continuous pain, neuromodulation with amitriptyline may be more beneﬁcial.36 Cognitive behavioral therapy has also
been shown to be helpful in certain patients.37
The complementary medicine, STW 5, has
also been shown to have some beneﬁt.38 In patients with IBS-D, 25% may have bile acid
malabsorption, and thus a trial of a bile acid
sequestrant may be worthwhile.39
Moreover, the Food and Drug Administration recently approved rifaximin, a gut-selective
antibiotic that is not systemically absorbed,40
and eluxadoline, a new oral agent with mixed
opioid effects, for the treatment of IBS-D.41 Of
note, there is limited evidence that probiotics
may be beneﬁcial in reducing GRSs in patients
with IBS.9
Case 3: “The Constipated Bloater”
A 51-year-old woman presents for evaluation
of chronic bloating. She has also had constipation for many years, with recent worsening.
She has used methylcellulose without beneﬁt,
while polyethylene glycol caused increased
bloating and abdominal discomfort, without

FIGURE 2. Basic principles of irritable bowel syndrome management. IBS ¼ irritable bowel syndrome.
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improving the constipation. The patient
spends lengthy periods in the restroom, straining to have a bowel movement. On digital
rectal examination, decreased movement of
the perineum and failed relaxation of the
puborectalis muscle with simulated defecation
are noted.
Constipation is a common cause of GRSs.
The most common etiologies include IBSconstipation, simple constipation, or constipation associated with pelvic ﬂoor dysfunction.
Although constipation is often due to inadequate dietary ﬁber or ﬂuid intake or lack of
physical activity, consideration also needs to
be given to the possibility of motility disorders
or colonic pathology. Systemic conditions such
as hypothyroidism or hypercalcemia and medication use (eg, narcotics and calcium channel
blockers) may also be contributing factors.
Although most patients with uncomplicated
constipation do not require investigation, the
clinical presentation can identify a subset of
patients in whom investigations are indicated.
Colonoscopy should be pursued when marked
alteration in bowel habit is associated with unexplained concerning symptoms such as hematochezia or weight loss. Anorectal manometry is
indicated for patients with symptoms or signs
suggestive of pelvic ﬂoor dysfunction, as in
this case, and is the diagnostic test of choice.
Most patients with constipation will beneﬁt
from ensuring dietary ﬁber intake of approximately 20 g/d, maintaining excellent hydration,
increasing physical activity (if this is feasible),
and in some cases initiation of supplementary
ﬁber (eg, methylcellulose, 2 heaped tablespoons
per day). Patients with constipation associated
with excess gas or bloating may have worsening
of their symptoms with psyllium products.
Therefore, if ﬁber supplementation is being
pursued, this group of patients may see more
beneﬁt from a nonepsyllium-containing product such as methycellulose. For those patients
not responding to these measures, an osmotic
laxative such as polyethylene glycol should
be pursued. Worsening of GRSs after ﬁber supplementation or osmotic laxatives may be a clue
to the underlying pelvic ﬂoor dysfunction.
The most effective intervention for dysynergic
defecation is pelvic ﬂoor retraining using
biofeedback therapy, with studies showing up
to an 80% improvement at 6 months after a
2-week program.42 Stimulant laxatives are
Mayo Clin Proc. n August 2016;91(8):1105-1113
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usually reserved for patients with dysmotility
disorders, those on narcotic pain medications,
and those unresponsive to other interventions
for constipation. For those patients with GRSs
due to narcotic-induced constipation, measures
should be taken to reduce or discontinue
narcotic dose, if appropriate. Two novel
agentsdlubiprostone and linaclotidedhave
been approved for the treatment of chronic
idiopathic constipation and IBS-constipation.43
However, relatively small response rates and
higher costs will likely make these medications
second-line therapy, for now.43
Case 4: “The Belcher”
A 35-year-old man presents for evaluation of
belching that has been present for 1 year.
The patient states that at times he will belch
up to 50 times/min. During the consultation,
he has an episode of frequent belching, lasting
for 15 seconds. His wife states that he often
belches when anxious and never belches while
asleep.
Belching may reﬂect normal physiology
or may be pathological, a manifestation of
conditions such as aerophagia or supragastric
belching. In the process of eating, ingestion
of small quantities of air is normal. Gas is
also produced within the GI tract. These
sources can contribute to intestinal gas and
may ultimately be passed as ﬂatus or may
rise into the fundus of the stomach, leading
to TLESR. These TLESRs occur approximately 25 to 30 times/d in normal individuals and represent the mechanism for
“physiologic” belching. Supragastric belching
usually occurs as a result of diaphragmatic
contraction, decreased intrathoracic pressure,
or air entering the esophagus and then
being expelled as the diaphragm relaxes.
This is an abnormal learned behavior that
may lead to multiple “belches” per minute,
especially when attention is focused on the
symptom or when the patient is anxious.
Our patient’s presentation is most consistent
with supragastric belching. Aerophagia (air
swallowing) refers to the process of swallowing excessive amounts of air and may be
seen in patients who eat in a hurried manner,
do not chew their food thoroughly, and
gulp during eating. Although there is also
an association with anxiety disorders, the
symptom is generally not reproduced

http://dx.doi.org/10.1016/j.mayocp.2016.04.017

1111

MAYO CLINIC PROCEEDINGS

during the history-taking process and does
not become more prominent with focused
attention.
The approach to managing patients
whose primary symptom of belching depends
on the diagnosis, which is generally apparent
after clinical assessment. Many patients with
excess belching will beneﬁt from dietary
reduction of high gas forming foods such as
onions, beans, and legumes. Eating small
meals, chewing food thoroughly, and minimizing ingestion of carbonated drinks may
also be helpful. Occasionally, with more
difﬁcult to control physiologic belching,
baclofen can be prescribed as a short-term
therapeutic trial (reduces TLESRs).44 Patients
with suspected aerophagia should also be
advised to eat slowly, deliberately chewing
their food and not gulping. However, this
group of patients and those with supragastric
belching will usually beneﬁt most from
behavioral therapy consultation and specifically instruction with respect to the potential
beneﬁts of diaphragmatic breathing as a
means to decreasing aerophagia and supragastric belching.45
CONCLUSION
Evaluation of the patient with GRSs can often
be complex and time-consuming. To this end,
a methodical approach can facilitate diagnosis
and management. One such simpliﬁed
approach to the relevant history and physical
examination is presented and applied to the
clinical cases described in this review. This
approach should help with limiting the differential diagnosis and directing testing and should
help primary care physicians evaluate and treat
a large percentage of patients with GRSs. Referral
to a gastroenterologist should be considered in
more complex or refractory cases.
Abbreviations and Acronyms: EGD = esophagogastroduodenoscopy; GI = gastrointestinal; GOO = gastric outlet
obstruction; GRSs = gas-related symptoms; IBS = irritable
bowel syndrome; IBS-D = irritable bowel syndromee
diarrhea; SBO = small bowel obstruction; SIBO = small
intestine bacterial overgrowth; TLESR = transient lower
esophageal sphincter relaxation
Correspondence: Address to Conor G. Loftus, MD, Division of Gastroenterology and Hepatology, Department of
Internal Medicine, Mayo Clinic, 200 First St SW, Rochester,
MN 55905 (loftus.conor6@mayo.edu).
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