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Background/Aims
There are limited data about the relation between belching and irritable bowel syndrome (IBS). We aim to evaluate belching in 
patients with IBS.

Methods
Twenty-five patients with IBS and 12 healthy volunteers were enrolled in the study. IBS was diagnosed in accordance with the Rome III 
criteria. All patients were questioned about the presence of symptoms for belching, gastroesophageal reflux disease, and dyspepsia. 
Esophageal manometry and 24-hour pH-impedance were performed in all patients and healthy volunteers. Each of the patients with 
IBS underwent gastroscopy and colonoscopy. 

Results
Demographic features were similar in both groups (P > 0.05). The belching rate was 32% in patients with IBS. The mean DeMeester 
score was significantly higher in IBS patients (13.80 ± 14.40 vs 6.04 ± 5.60, P = 0.027) and 24% of patients had pathologic acid 
reflux (DeMeester score > 14). Gastroscopy was normal in all patients. Symptom association probability positivity was detected in 
24% of patients in the impedance study. The rate of weak acid reflux was also significantly higher in patients with IBS (97.00 ± 56.20 
vs 58.20 ± 29.30, P = 0.025). The number of supine gas reflux (7.50 ± 6.40 vs 2.42 ± 2.80, P = 0.001) and supragastric belches 
was significantly higher in patients with IBS (51.20 ± 41.20 vs 25.08 ± 15.20, P = 0.035). Although the number of gastric belching 
was higher in controls, the difference did not reach statistical significance (12.10 ± 17.60 vs 4.90 ± 3.80, P = 0.575). We did not 
find any correlation between belching and any symptoms of IBS.

Conclusions
Belching is frequent in patients with IBS. Non-erosive reflux disease is frequent in IBS, which may be related to supragastric belching.
(J Neurogastroenterol Motil 2017;23:409-414)
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Introduction  

Irritable bowel syndrome (IBS) is a common functional gastro-
intestinal disease in routine practice. It does not affect mortality and 
morbidity although it greatly decreases life quality.1-3

In society-based studies, upper gastrointestinal system symp-
toms such as heartburn, regurgitation, dyspepsia, early satiety, and 
nausea have been shown to be common in patients with IBS.3,4 
Although gastroesophageal reflux, dyspepsia, and IBS are consid-
ered to be different diseases, it is highly possible that there is some 
overlap because they have common clinical properties.3

Belching may be seen as an isolated symptom. It occurs com-
monly and can only be considered a functional disorder when it is 
excessive and becomes troublesome (several times a week) accord-
ing to the Rome III criteria.3 It is a commonly-reported symptom 
associated with various disorders including gastroesophageal reflux 
disease (GERD) and functional gastrointestinal system disorders. 
However, there are limited data about the frequency of belching in 
IBS. Most of these studies results are symptom or 24-hour pH-
metry based. On the other hand, the impedance study which is a 
newly developed technique can determine the content, direction, lo-
calization, and character of the bolus (liquid, gas, and mix) of all re-
flux episodes and characterize the belching (supragastric or gastric). 
We aim to evaluate belching in patients with IBS using esophageal 
24-hour pH-impedance monitoring.

Materials and Methods  

Study Population
Twenty-five patients with IBS, which was diagnosed based on 

the Rome III diagnostic criteria,3 and 12 healthy volunteers who 
presented to the Department of Gastroenterohepatology and Inter-
nal Medicine outpatient clinics from January 2013 to March 2014, 
were enrolled in this prospective study. All patients who participated 
in the study were informed about the study and signed the Helsinki 
declaration. The Ethics Committee of Istanbul Faculty of Medicine 
approved the study.

Study Design
All patients were questioned about the presence of symptoms 

for GERD, dyspepsia, and belching. GERD symptoms were con-
sidered as heartburn and/or acid regurgitation that occurred at least 
once per week. Troublesome and excessive repetetive belching (at 

least several times a week) was accepted as a disorder according to 
Rome III criteria.3

IBS and dyspepsia was diagnosed in accordance with the Rome 
III criteria.3 IBS patients was also classified as diarrhea dominant 
IBS, constipation dominant IBS, and mixed IBS according to 
Rome III criteria.3 Body mass index was calculated (kg/m2).

Patients who had any operation history, comorbidities, malig-
nancies, and any drug use that may have affected the results (eg, 
proton pump inhibitor [discontinued at least 2 weeks], acetylsali-
cylic acid NSAIDs, selective serotonin reuptake inhibitors, and 
calcium channel blockers) were excluded. 

Healthy volunteers had no current or past disease and visited 
the hospital only for the purpose of a routine examination. These 
people were questioned about gastrointestinal system symptoms. 
They had no symptoms of gastroesophageal reflux or the gastro-
intestinal system. Esophageal manometry and 24-hour esophageal 
pH-impedance monitoring were performed in all participants.

The site of the lower esophageal sphincter (LES) was identi-
fied by manometry (MMS conventional ballooned dried system). 
Basal lower esophageal sphincter pressures were measured by 
pull-through technique after overnight fasting. Ten swallows with 
5 mL of water were performed at 30-second intervals. The pH-
impedance measurement was done by MMS recorder (Ohmega 
Impedance-ambulatory pH-meter; MMS, Enschede, Nether-
lands) with VersaFlex Z-Impedance pH-meter disposable catheters 
(Alpine bioMed, FountainValley, CA, USA). 

The pH-impedance catheters were pushed forward through the 
nose under topical anesthesia. This catheter was positioned accord-
ingly into the esophagus to record the pH at 5 cm and impedance 
at 3, 5, 7, 9, 15, and 17 cm proximal to the LES. We removed the 
catheter after 24 hours. All participants were told to continue their 
normal daily activities. The pH-impedance data logger recorded 
both events and posture changes at the same time. At the end of the 
study, data were uploaded onto a personal computer. The esopha-
geal pH-impedance data was evaluated by one expert in the study 
group who was blinded to the symptoms of cases. The trace analysis 
was performed both manually and automatically via the MMS 
system. A 50% decrease in impedance with respect to baseline 
measurements which started 3 cm above of LES and continued for 
at least 3 impedance rings above was accepted as gastroesophageal 
reflux. Acid reflux was defined as a reflux that stayed below pH 4 
for at least 4 seconds. Weak acid reflux was defined as a period of at 
least 4 seconds in which there was at least 1 unit pH decrease with 
reflux pH remaining between 4 and 7. Alkaline reflux was defined 
as a reflux with pH > 7. 
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pH-impedance analysis classified each reflux event as liquid re-
flux, gas reflux, or mixed reflux of liquid and gas. During the analy-
sis of data, we determined the total number of reflux events (as acid, 
weakly acid, and alkaline), percent of time spent at pH < 4, and the 
total number of episodes at pH < 4 throughout the study (during 
one day) in the upright and supine positions, and during the night 
time period. We evaluated also the bolus exposure time, DeMeester 
score (DMS), and symptom association probability (SAP). SAP 
positivity was determined as P < 0.05. The gastric belch is charac-
terized by an increase in impedance (≥ 1000 Ω) that moves in the 
oral direction, and supragastric belching is defined as a rapid rise in 
impedance (≥ 1000 Ω) moving in an abnormal direction, followed 
by a return to baseline moving in the opposite direction according 
to previously published criteria by Bredenoord et al.5 Meal periods 
were not analyzed. Zerbibet al’s studies6 in healthy people were 
taken as normal reference values. Values from the healthy controls 
and the patient group were compared. 

Manometric abnormalities were classified as normal, primary, 
and secondary motility disorders (scleroderma, etc). A primary mo-
tility disorder was categorized as achalasia, distal esophageal spasm 
(simultaneous contractions [≥ 20% wet swallows], intermittent 
peristalsis, repetitive contractions [≥ 3 peaks], prolonged dura-
tion [> 6 seconds], and retrograde contractions), hypercontractile 
esophagus (distal peristaltic amplitude > 180 mmHg and distal 
peristaltic wave duration > 6 seconds), and ineffective motility dis-
orders (> 30% low amplitude [30 mmHg] distal contraction, > 
30% of contraction are not transmitted).7

Statistical Methods  
Statistical analyses were performed using a personal computer 

with SPSS software (version 15.0; IBM Corp, Armonk, NY, 
USA). Differences between groups that were independent between 
themselves were investigated with non-parametric Mann-Whitney 
U and Chi-square test. Correlation analyses were under taken using 

Pearson and Spearman correlation tests. Values with a P-value lower 
than 0.05 were accepted as statistically significant. 

Results  

Demographic features of the 2 group were similar (P > 0.05) 
(Table 1). According to the Rome III criteria subclassifications of 
IBS were as follows: 52% constipation dominant IBS (n = 13), 
28% diarrhea dominant IBS (n = 7), and 20% mixed IBS (n = 
5). Forty-four percent of patients (n = 11) had only symptoms of 
IBS. The others had overlap symptoms (gastroesophageal reflux 
and dyspepsia). In patients with IBS, regurgitation, heartburn and 
chest pain rates were 12% (n = 3) , 28% (n = 7) , and 12% (n = 3), 
respectively. Nausea, early satiety, and epigastric fullness rates were 
16% (n = 4), 28% (n = 7), and 72% (n = 18), respectively. Con-
trol group had no gastrointestinal symptoms. The repetetive belch-
ing rate was 32% (n = 8) in patients with IBS. On the other hand, 
supragastric belching was also detected by the impedance technique 
(52.40 ± 44.80) in other 17 patients who did not mention repete-
tive belching by questionnaire.

Gastroscopy was normal in all patients with IBS. Esophageal 
motility was normal in 64% of patients with IBS; a motility disorder 
was determined in the remaining 36% (8 ineffective motility and 1 
hypercontractile esophagus). Two (16%) ineffective motility disor-
ders were detected in the control group (P = 0.209).

Mean LES pressures of patients and controls were similar 
(17.48 ± 7.02 vs 16.00 ± 1.50 mmHg, respectively; P > 0.05). 
Hypotensive LES (< 10 mmHg) was determined only in 2 (8%) 
patients with IBS.

Weak acid or acid reflux was detected in 24 (96%) patients with 
IBS and weak acid reflux was found in 8 (66%) healthy volunteers 
(P = 0.030) (Table 2).The total number of acid reflux events was 
higher in IBS patients than in controls (33.90 ± 17.20 vs 19.90 ± 
14.40, P = 0.002). The mean DMS was significantly higher in pa-

Table 1. Demographic Features of 2 Groups

Control (n = 12) IBS (n = 25) P-value

Age (mean ± SD, yr) 43.10 ± 10.60 39.30 ± 13.10 0.413
Sex (n [%]) 
    Male
    Female

7 (58.0)
5 (41.0)

11 (44.0)
14 (56.0)

0.321

BMI (mean ± SD, kg/m2) 28.50 ± 8.90 26.10 ± 3.90 0.124
Smoking (n [%]) 4 (33.3)   3 (12.0) 0.136
Alcohol (n [%]) 2 (16.7)   3 (12.0) 0.530

IBS, irritable bowel syndrome; BMI, body mass index.
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tients with IBS (13.8.0 ± 14.40 vs 6.04 ± 5.60, P = 0.027), and 
24% (n = 6) had symptoms associated with pathologic acid reflux. 
Weak acid reflux was determined in 8 patients in the control group, 

none of whom had symptoms. 
The rate of weak acid reflux was also significantly higher in 

patients with IBS (97.00 ± 56.20 vs 58.20 ± 29.30, P = 0.025). 
The number of supine gas reflux (7.50 ± 6.40 vs 2.42 ± 2.80, P 
= 0.001) and supragastric belches (Fig. 1 and 2) was significantly 
higher in the IBS group than in controls (51.20 ± 41.20 vs 25.08 

Table 2. Impedance Results

Impedance results Control (n = 12) IBS (n = 25) P-value

Impedance results (n [%])
    Normal 
    Abnormal
        Pathologic acid reflux (n)
        Weak acid reflux (n)
        Alkaline reflux (n)

4 (33.3)
8 (66.7)

0
8
0

1 (4.0)
24 (96.0)

7
17
0

 0.030

DMS (mean ± SD) 6.04 ± 5.60 13.80 ± 14.40 0.027
BET (mean ± SD, min) 12.00 ± 7.70 18.00 ± 9.20 0.097
Acid reflux number (mean ± SD)  19.90 ± 14.40 33.90 ± 17.20 0.016
    Upright 18.40 ± 13.70 27.10 ± 14.80 0.124
    Supine  1.50 ± 2.10 6.80 ± 7.50 0.04
pH < 4 time (%) (mean ± SD) 2.30 ± 3.00 3.60 ± 3.40 0.151
    Upright 2.60 ± 3.20 4.00 ± 4.80 0.240
    Supine 0.38 ± 0.77 3.10 ± 4.30 0.040
Non acid number (mean ± SD) 58.20 ± 29.30 97.00 ± 56.20 0.025
    Upright 54.40 ± 28.80 83.00 ± 54.60 0.102
    Supine 3.80 ± 4.70 13.80 ± 9.80 0.001
Alkaline period number (mean ± SD) 105.50 ± 117.80 40.60 ± 47.60 0.410
Gas reflux number (mean ± SD) 37.20 ± 21.50 56.04 ± 42.20 0.203
    Upright 34.80 ± 20.30 47.2 ± 39.90 0.620
    Supine 2.42 ± 2.80 7.50 ± 6.40 0.001
    Acid gas 0.92 ± 1.30 2.10 ± 3.30 0.160
    Non-acid gas 36.25 ± 20.90 52.00 ± 41.10 0.312
Supragastric belching 25.08 ± 15.20 51.20 ± 41.20 0.035
Gastric belching 12.10 ± 17.60 4.90 ± 3.80 0.575

IBS, irritable bowel syndrome; DMS, DeMeester score; BET, bolus exposure time.

Figure 1. Supragastric belching (arrows show the direction of belching) 
and weak acid reflux with supragastric belching. 

Figure 2. Repetitive belching (arrows show the direction) and acid 
reflux with the last belching.
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± 15.20, P = 0.035). However, the number of gastric belches was 
similar between controls and patients (12.10 ± 17.60 vs 4.90 ± 
3.80, P = 0.575) (Table 2). 

A positive correlation was detected between supragastric belch-
ing and the total number of weak acid reflux events (P = 0.001, r 
= 0.731) (Fig. 3). We found no significant relation between belch-
ing and any symptoms of IBS (P < 0.05). 

Discussion  

Belching is the most common symptom in patients with 
functional gastrointestinal disorders in routine clinical practice. 
Although GERD, dyspepsia, and IBS are seen as different dis-
eases, the probability of overlap in these clinical conditions is high 
because they have common clinical properties and share a similar 
pathophysiology.8,9 Patients with GERD often report an increased 
frequency of belching.10

In this study, we found that repetetive belching is frequent in 
patients with IBS (32%). We also evaluated belching in patients 
with IBS using 24-hour pH-impedance monitoring. However, 
only one-third of patients who had belching by impedance analyses 
were symptomatic. Impedance results showed that 24% of patients 
with IBS had pathologic acid reflux (DMS > 14, SAP positivity 
24%). In the literature, GERD prevalance varies from 24.0-63.6% 
in IBS.11-13 IBS prevalance varies between 24-60% in GERD.13-14 
In one study, the authors reported that non-erosive reflux disease 
was more frequent than erosive esophagitis in patients with IBS.15 
In our study, gastroscopic examinations were normal in all patients 
with IBS, which is compatible with the literature.

There are limited studies in the literature that have examined 

the relationship between GERD and aerophagia/belching.16-18 
However, some found no relationship between the occurrence of 
acid reflux and air swallowing, size of the intragastric air bubble, 
and the number of belches, concluding that belching and acid 
reflux were not causally related.17 Conversely, another study of the 
same group showed that belches that coincided with liquid reflux 
events were more often symptomatic than isolated belches.18 On the 
other hand, Koukias et al19 found that pathological acid exposure is 
associated with more supragastric belching frequency.

To our knowledge, belching has not been evaluated in patients 
with IBS by impedance. The Rome III criteria distinguishes aero-
phagia (air swallowing) from unspecified excessive belching.20 It 
was believed that repetitive belching formed after excess amounts 
of air had been swallowed, it then passed from the stomach to the 
esophagus and then to the pharynx. However, after the introduction 
of impedance studies, 2 different belching patterns (supragastric 
and gastric) were determined. In gastric belching, air passes from 
the stomach to the esophagus and is discharged from the mouth. 
However, in supragastric belching, engulfed air can be trapped be-
fore passing to the stomach; this is also discharged from the mouth. 
Bredenoord et al5 showed that supragastric belching lead to repeti-
tive belching.

In our study, supragastric and gastric belching were evaluated 
in patients with IBS. We found that supragastric belching was more 
frequent in the IBS group than in controls (P = 0.035); however 
gastric belching was similar in the 2 groups. Bredenoord et al21 
reported that psychologic factors have an important role in frequent 
belching. Psychologic factors are also important in the pathophysi-
ology of IBS. As a result, it was not unexpected to find a higher 
rate of supragastric belching in patients with IBS than in controls. 
Regardless, we found no correlation between belching and any 
symptoms of IBS. However, the SAP positive reflux rate was 24% 
in these patients. In addition, the existence of a positive correlation 
between supragastric belching and the total number of weak acid 
reflux events (P < 0.001, r = 0.731) suggest that greater frequency 
gastroesophageal reflux in patients with IBS may be related with 
supragastric belching. 

As a limitation, only 25 patients with IBS were enrolled in the 
study. IBS is commonly divided (Rome III criteria) as diarrhea 
dominant IBS, constipation dominant IBS, and mixed IBS. Ap-
proximately half of our patients had constipation dominant IBS 
(52%). But, we could not perform a subgroup analysis because of 
the limited number of patients.

On the other hand, according to our knowledge, this is the first 
study that evaluated belching in IBS patients using an appropriate 
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and modern impedance method.
In conclusion, IBS can be seen as overlapping with GERD. 

Belching and other functional gastrointestinal symptoms are fre-
quent in patients with IBS. Non-erosive reflux disease is frequent in 
IBS, which may be related with supragastric belching.
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