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Abstract

BACKGROUND

Heartburn is identically the key symptom of both, gastroesophageal reflux disease
(GERD) and functional heartburn (FHB), making the differential diagnosis
resource-intensive. Oral manifestations of GERD can be easily examined; there-

fore, their exploration might be a cheap, widely available, and useful tool in the
differentiation of GERD and FHB.

AIM
To evaluate the prevalence of dental erosions (DE) and periodontal diseases (PD)
in patients with heartburn and their association with GERD and FHB.

METHODS

A total of 116 [M/F: 51/65, mean age: 54 (17-80) years] consecutive patients with
heartburn were enrolled for detailed esophageal function and orodental exami-
nations.

RESULTS

Dental disorders were detected in 89% (103/116). Patients with PD + DE had
significantly more often pathologic reflux (90.0% vs 27.8%; P < 0.05), higher
esophagitis scores (1.8 vs 0.9; P < 0.05), and a significantly different mean im-
pedance curve (P = 0.04) than those without any dental diseases. The opposite
approach established that patients with GERD had significantly higher prevalence
of DE and PD, especially if both were present (28.9% vs 2.0%; P < 0.01), more
severe PD (1.5 vs 1.0; P < 0.01), and longer history of heartburn (15 years vs 9
years; P < 0.01) than those with FHB.

CONCLUSION
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The dental evaluation of patients with heartburn seems to be useful in the differential diagnosis of GERD and FHB.
Among the studied parameters, the co-appearance of DE and PD seems to be the best predictor of GERD, whereas
the absence of dental disorders was mostly observed in FHB.

Key Words: Gastroesophageal reflux disease; Gastric acid; Heartburn; Differential diagnosis; Epidemiology; Oral manifes-
tations; Prevalence; Risk factors; Dental erosion; Periodontal diseases

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Heartburn is identically the key symptom of gastroesophageal reflux disease (GERD) and functional heartburn
(FHB), making the differential diagnosis resource-intensive. Oral manifestations of GERD can be easily examined to differ-
entiate GERD and FHB. A total of 116 consecutive patients with heartburn were enrolled to evaluate the prevalence of
dental erosions (DE) and periodontal diseases (PD). The dental evaluation of patients with heartburn seems to be useful in
the differential diagnosis of GERD and FHB. The co-appearance of DE and PD seems to be the best predictor of GERD,
while the absence of dental disorders was mostly observed in FHB.
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INTRODUCTION

Heartburn is mostly considered a typical symptom of gastroesophageal reflux disease (GERD) and has a global
prevalence of 11.9%. However, it cannot be diagnosed without performing detailed esophageal function tests based on
the symptom of patients with functional heartburn (FHB)[1].

According to the Montreal definition, GERD may be associated with supraesophageal manifestations, including
oropharyngeal symptoms[2]. Among various oropharyngeal symptoms (salivation, mouth burning, and tongue burning),
dental erosion (DE) is considered to have a proven correlation with GERD. The association between DE and GERD was
apparently first reported in 1933[3]. By definition, DE is a progressive loss of tough tissues of the teeth due to the action of
extrinsic or intrinsic acids. Its median prevalence has been reported to be 24% in all patients with GERD and 32.5% in
adult patients with GERD[4]. However, DE can be accompanied by other disorders, such as bulimia, rumination, and the
consumption of acidic foods or drinks.

Much less data are available regarding other oral symptoms, especially periodontal diseases (PD), which have recently
been suggested to be associated with GERDI[5]. PD, which represent a group of oral inflammatory conditions caused by
oral pathogens, lead to the destruction of tooth-supporting soft tissues. DE and PD may be considered as cumulative
lesions, representing the long-term consequences of gastroesophageal reflux.

To the best of our knowledge, currently, no studies have been performed to assess hard and soft tissue injuries (DE and
PD), and their relationship has never been investigated from dental and gastroenterological perspectives. Moreover, there
are no studies about the possibility to distinguish GERD from FHB on the basis of oral manifestations.

Therefore, we aimed to obtain data on the prevalence of DE and PD in patients with heartburn and evaluate their
association with GERD.

MATERIALS AND METHODS

One-hundred and sixteen consecutive patients (M/F: 51/65, mean age: 54.00 years *+ 15.62 years) with heartburn were
enrolled in our tertiary center for detailed esophageal function testing, including upper gastrointestinal endoscopy, high-
resolution esophageal manometry [medical measurement systems (MMS) solar with a 22-channel, water-perfused
catheter], and 24-h multi-channel intra-esophageal pH-impedance monitoring (MMS Ohmega®, with a pHersaflex Z61A
pH probe). Any medications with any effect on gastrointestinal motility or gastric secretion were suspended one month
before the esophageal testing. For gastroscopy, Olympus GIF-Q165 endoscopes were used, and the procedure was carried
out under local, topical anesthesia. The presence of esophageal manifestations was recorded. Esophagitis was classified
per the Los Angeles criteria[6]. On this basis, the following scoring system (no erosion =0, LA-A =1, LA-B=2, LA-C =3,
LA-D = 4) was applied for quantitative comparison of the degree of esophagitis. Esophagogastric junction outflow
obstruction and other major motility disorders were excluded via high-resolution esophageal manometry according to the
Chicago classification 3.0[7]. During pH-impedance monitoring, the pH sensor was placed 5 cm above the lower
esophageal sphincter as determined via manometry.
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The significance of GERD was judged by the Lyon consensus[8]. The diagnosis of FHB was established according to the
Rome IV criteria[9], including < 4% acid exposure time in the esophagus and the independence of symptoms of acidic
and non-acidic reflux episodes. The occurrence of reflux hypersensitivity was also evaluated, but none of the studied
patients fulfilled the accepted Rome IV criteria of this disease. Moreover, baseline impedance values were above 2000 Q in
this patient group[10]. We also calculated the mean 24-h impedance in all channels, the impedance values of the six
channels during the 24-h measurement were exported to a .csv file and averaged.

Before dental examinations, general personal data, social and dental habits, and the presence, frequency, and
appearance of typical and atypical reflux symptoms were assessed using standardized questionnaires that were collected
by an interviewer (medical doctor and student). Among the enrolled subjects, 116 patients [M/F: 51/65, mean age: 56 (22-
82) years] with heartburn were participating in further oral and dental examinations. Oral evaluations were carried out
by a dentist who was blinded to the results of the esophageal function tests. The tooth wear index was evaluated and
scored using the Smith and Knight's criteria, while the clinical staging of periodontitis was performed according to some
study[11,12]. To quantitatively compare the severity of periodontitis, the following score system was used: No sign = 0,
mild = 1, moderate = 2, severe = 3). The plaque index was calculated via percentage of plaque area in relation to total area.

Based on the presence of DE and/or PD, subgroups were formed.

Statistical analyses (one-way analysis of variance, chi-squared test, and unpaired t-test) were performed using R
program; the significance level was set at P = 0.05. Data are expressed using the mean * SD. This study was approved by
the Regional Human Research Ethics Committee of the University of Szeged (Ethical approval No. 4564).

RESULTS

Detailed esophageal testing identified 66 patients with GERD (56.9%) and 50 patients with FHB (43.1%) among the 116
enrolled patients. Dental disorders were detected in 89% (103/116) of the enrolled patients with heartburn. The global
prevalence of DE among the enrolled patients was 23.3%. In the group of subjects with GERD, the mean DeMeester score
(DMS) was 29.84 + 27.06. In contrast, in the other group, the mean DMS was 3.34 + 2.94. Fourteen subjects were diagnosed
with Barrett’s esophagus. Among patients with GERD, LA-A in 12 (18.2%), LA-B in 15 (22.7%), LA-C in 20 (30.3%), and
LA-D in 4 cases (6.1%) were detected, and 15 (22.7%) of them had no sign of esophagitis. In the group with FHB, there
was no esophagitis on gastroscopy. Based on the results of pH-impedance monitoring, proximal reflux was found in 41
cases. Dental erosions were significantly more common among patients with GERD (66/116) than among those with FHB
(21/66, 31.8% vs 6/50, 12.0%; P = 0.0312). The mean body mass index (BMI) in the GERD group was 27.8 kg/m? + 4.45
kg/m? while that in the FHB group was 26.2 kg/m? + 4.53 kg/m? (P = 0.0192). Eleven patients were toothless.
Furthermore, we established significantly more severe periodontal problems in patients with GERD (P = 0.0253).
However, instead of the fact that neither only DE nor only PD was significantly more common in any of the study groups,
PD and DE together were significantly more prevalent among patients with GERD (P = 0.00008). DEs alone were less
common among patients with GERD (3/8, 37.5%) than among those with FHB (5/8, 62.5%). Moreover, more patients
were toothless in the GERD group (8/11, 72.7%). However, the most prominent difference is the presence of DE and PD
together: 19/20 (95%) in the group of patients with GERD and 1/20 (5%) in the control group. The mean plaque index
was 52 (0-100) in both groups. Fewer teeth were detected in the GERD group; however, the difference was not statistically
significant (18 vs 21; P = 0.098). Patients with GERD had a longer history of symptoms than those with FHB (15 years vs 9
years, P = 0.0041) (Table 1).

Mean impedance values were compared between the two study groups and found to be significantly lower among
patients with GERD than among those with FHB, and a characteristic tendency of GERD was detected (Figure 1).

In the entire study population, the periodontal examination was possible in only 105 patients because 11 of them were
toothless. Among the examined subjects, 17/105 (16.2%) had DE alone, 24/105 (22.9%) had PD alone, 10/105 (9.5%) had
both, and 54/105 (51.4%) had neither. Patients with DE alone had no more pathologic reflux than those with intact teeth
(41.2% vs 27.8%). Among patients with both PD and DE, pathologic reflux was significantly more prevalent (27.8% and
90.0%; P = 0.03) than among patients without DE and PD. Furthermore, patients with PD and DE had higher esophagitis
scores (1.8 vs 0.9; P = 0.05) than those without any dental diseases, and there was a tendency for more proximal reflux (P
= 0.08). The presence of PD causing tooth loss was more common than the presence of DE or both (18 vs 22 and 24, P =
0.11) On the other hand, the mean plaque index was significantly higher among patients with PD than among patients
without PD and/or DE (72 vs 49, P < 0.0001; Table 2). Other oral, atypical symptoms were not significant in the studied
group, such as burning sensation of the mouth and tongue, sore throat, bad breath, sour taste, and ageusia.

Evaluating the mean impedance values, the tendency in patients with DE and PD was similar to that in patients with
GERD (Figure 2).

Besides the abovementioned risk factors, no other ones were detected in the study. Furthermore, there was no
difference between the four groups in terms of smoking (P = 0.36), alcohol consumption (P = 0.59), and coffee
consumption (P = 0.86). There was also no significant difference in different habits resulting in DEs, such as drinking
carbonated drinks (P = 0.58), teeth grinding (P = 0.71), and eating sour foods (P = 0.23).

DISCUSSION

The complete symptom similarity of GERD and FHB makes the differential diagnosis of heartburn complicated and
resource-intensive. According to the Rome IV classification, it is not possible to differentiate the role of acid and
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Table 1 Comparison of parameters between patients with gastroesophageal reflux disease and those with functional heartburn

GERD (n = 66) FHB (n = 50) P value

Gender (male/female) 32 (48.5%) /34 (51.5%) 19 (38%)/31 (62%) NS
Age, yr (min-max) 57 (22-82) 51 (25-79) NS
BMI, kg/m? (min-max) 28 (16-37) 26 (17-39) <0.05
Mean DMS 29.84 3.34 <0.0001
Mean impedance + SD 2175 + 650 2489 + 731 <0.05
Number of teeth (min-max) 18.3 (0-32) 20.7 (0-32) NS
Toothless 8 (12.1%) 3 (6%) NS
DE all 22 (33.3%) 6 (12%) <0.01
DE only 3 (4.5%) 5 (10%) NS
PD all 52 (78.8%) 32 (64%) NS
PD only 33 (50%) 31 (62%) NS
DE and PD 19 (28.9%) 1(2%) <0.01
Neither DE, nor PD 3 (4.5%) 10 (20%) <0.01
Periodontal scores (mean * SD) 1.45+0.85 0.97 +£0.84 <0.01
Drinking carbonated drinks Nowadays 8 (12.2%) 10 (20%) NS

Previously 22 (33.3%) 15 (30%)

Never 36 (54.5%) 25 (50%)
Eating sour foods Nowadays 15 (22.7%) 9 (18%) NS

Previously 13 (19.7%) 9 (18%)

Never 38 (57.6%) 32 (64%)
Bruxism/teeth grinding 9 (13.6%) 8 (16%) NS
Total duration of heartburn, mean years (range) 15 (0-64) 9 (0-35) <0.01
Duration of heartburn until diagnosis, mean years (range) 5.3 (0-49) 2.9 (0-30) NS

GERD: Gastroesophageal reflux disease; FHB: Functional heartburn; BMI: Body mass index; DMS: DeMeester score; PD: Periodontal disease; DE: Dental
erosion; DE all: All the patients who had DE, and some of them have associated PD as well; DE only: Such patients have only DE and have not PD; PD all:
All the patients who had PD, and some of them have associated DE as well; PD only: Such patients have only PD and have not DE; SD: Standard deviation;
NS: Not significant.

hypersensitivity in the development of heartburn on the basis of the frequency and subjective severity of heartburn
symptom. To confirm the diagnosis, detailed esophageal examinations are mandatory. That is why the necessity of
comparative studies was also raised in the latest Rome IV criteria[13]; however, such studies had not been carried out. To
the best of our knowledge, this study attempted the first differentiation between FHB and GERD based on oral manifest-
ations. The rationale behind the use of oral evaluation is based on its low cost, wide availability, and the fact that the
suggested parameters are not temporary symptoms but long-term consequences of GERD.

In the literature, there are many studies on the association between GERD and DE or PD. However, to the best of our
knowledge, studies assessing the hard and soft tissue injuries, namely DE and PD, together have not been conducted yet.
Furthermore, none of the previous studies examined their relations from both dental and gastroenterological
perspectives.

Several studies discussed and concluded a clear but variable relationship between DE and GERD[14,15]. The proposed
pathogenesis of DEs is attributed the direct contact of acid and the enamel, resulting in dissolution of the enamel crystals
and destruction of the interprismatic matrix and subsequently, the dentin[16-19].

As a result of our research, 41.2% of those with DE had reflux, which did not prove to be a significant result. However,
this result differed from the findings recorded in the literature. Pace et al[4] published a recent systematic review
involving 17 eligible studies, mainly observational and case-control studies on GERD and DE, in which they reported a
strong association between the two conditions. The median prevalence of DE among all patients with GERD was 24%,
and the median prevalence of GERD among adults with DEs was 32.5% (21.0%-83.0%) However, in this population, there
were wide percentage ranges and degrees of tooth tissue loss, and not all studies and evaluations of patients included
esophageal endoscopy and/or 24 h esophageal pH-metry[4].
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Table 2 Comparison of parameters between patients with or without dental erosion and periodontal disease

DE (n=17) PD (n=24) Both (n=10) Neither (n = 54) Pvalue

Gender (male/female) 7 (41.2%)/10 (58.8%) 12 (50%)/12 (50%) 7 (70%)/3 (30%) 21 (38.9%)/33 (61.1%) NS
Age, yr (min-max) 50 (24-79) 60 (41-82) 62 (40-71) 53 (22-80) NS
BMI, kg/m? (min-max) 27 (17-35) 28 (16-39) 29 (26-35) 26 (18-37) NS
Heartburn 17 (100%) 24 (100%) 10 (100%) 54 (100%) NS
Nausea 12 (70.6%) 9 (37.5%) 7 (70%) 23 (42.6%) NS
Vomiting 4(23.6%) 5(20.8%) 5 (50%) 9 (16.7%) NS
Dysphagia 11 (64.7%) 10 (41.7%) 5 (50%) 21 (38.9%) NS
Regurgitation 15 (88.2%) 15 (62.5%) 8 (80%) 39 (72.2%) NS
Drinking carbonated drinks Nowadays 2 (11.8%) 5 (20.8%) 2 (20%) 8 (14.8%) NS

Previously 6 (35.3%) 10 (41.7%) 1 (10%) 17 (31.5%)

Never 9 (52.9%) 9 (37.5%) 7 (70%) 29 (53.7%)
Eating sour foods Nowadays 5 (29.4%) 6 (25%) 0(0%) 11 (20.4%) NS

Previously 2 (11.8%) 6 (25%) 4 (40%) 7 (13%)

Never 10 (58.8%) 12 (50%) 6 (60%) 36 (66.7%)
Bruxism (teeth grinding) 4(23.6%) 4 (16.7%) 2 (20%) 7 (13%) NS
Number of teeth (min-max) 24 (13-31) 18 (1-30) 21 (13-28) 22 (2-32) NS
Plaque Index (min-max) 58 (15-100) 72 (32-100) 67 (35-97) 49 (0-94) <0.01
Esophagitis score (mean * SD) 1.6+14 15+14 1.8+12 09+11 0.05
Mean DMS 23.11 17.5 26.91 13.94 NS
Mean impedance + SD 2390 + 878 2393 + 714 1708 + 249 2427 + 690 NS
Pathological reflux 7 (41.2%) 9 (37.5%) 9 (90%) 15 (27.8%) <0.01
Any proximal reflux 8 (47.1%) 9 (37.5%) 7 (70%) 19 (35.2%) NS
Distal reflux 11 (64.7%) 13 (54.2%) 10 (100%) 21 (38.9%) <0.01

PD: Periodontal disease; DE: Dental erosion; BMI: Body mass index; DMS: DeMeester score; SD: Standard deviation; NS: Not significant.

Another systematic review was carried out and used different references since 2007. From a total of 273 articles, the
mean prevalence values of DE were 48.8% in GERD patients and 20.5% in non-GERD controls. The prevalence of DE
among adults with GERD was 38.9%, compared to 98.1% among children with GERD[20].

The total prevalence of DE (23.3%) in all subjects was less than the known global prevalence of DE. It can be stated that
in the patient group we examined, the prevalence of DEs was found to be significantly higher among patients with GERD
(33.1%) than among patients with FHB (12.0%) (P < 0.01). Our findings differ from those of studies conducted in different
parts of the world.

A recent study conducted in China in 2016, reported a 60.8% presence of DE among patients diagnosed with GERD
[21]. Another study carried out in Italy could not establish a significant co-appearance in the association between GERD
and DE[22].

Previous studies have confirmed the association between DE and GERD. However, other manifestations (xerostomia,
halitosis, oral burning, altered taste, bruxism, and soft tissue injuries, such as mucositis/stomatitis, aphthous-like
ulcerations, gingivitis, and periodontal disease) are less likely to be investigated. The relationship between these diseases
and GERD could either be direct or indirect[23].

In the literature, the presence of extrinsic factors resulting in DE was uncertain. According to a cross-sectional study,
there was a clear relationship between DE and extrinsic dietary factors in patients with GERD[24]. This result was
supported by a systematic review that highlighted the etiological complexity of DE (dietary habits, lifestyle, abrasion,
bruxism, etc.), and the importance of taking a detailed medical history[25]. In contrast, based on an Indian cross-sectional
study, extrinsic factors were not related to DE in GERD. In our study, there was no significant difference between the
different habits resulting in DE (P = 0.23)[26].

In contrast to Song et al[27], our results could not confirm a close association between GERD and such manifestations
except PD. The mechanism by which PD develops in GERD is mainly attributed to the direct action of acid on the
mucosa, although hyposalivation is also suggested to play a role[28,29]. Watanabe et al[30] reported significant presence
of soft tissue symptoms (stinging, bad breath, and burning sensation), oral cavity symptoms (sour/sour taste sensation),
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Figure 1 Mean impedance values in patients with gastroesophageal reflux disease and those with functional heartburn. GERD:
Gastroesophageal reflux disease; FHB: Functional heartburn; LES: Lower esophageal sphincter.

and the presence of GERD.

Di Fede et al[22] assessed the occurrence of oral pathological changes and symptoms in patients with GERD. Two
hundred patients with GERD and 100 matched healthy controls were enrolled and studied. Univariate analyses revealed
that xerostomia, oral burning sensation, subjective halitosis, and soft, hard palate mucosa, and uvula erythema were more
common among patients with GERD than among matched controls (P < 0.05). The main outcome of this study was that
no significant association between GERD and DEs was found, whereas some other symptoms or objective oral mucosal
changes were found to be significantly associated with GERD[22]. In contrast, based on the responses of the patients we
interviewed and examined, we did not find any data indicating a significant occurrence of oral complaints (such as the
mouth and tongue burning, unpleasant breath, taste perception problems, inflammation of the mucous membrane,
hypersensitivity, and sensations of sour taste).

A Chinese study found that periodontal factors were significantly associated with the risk of GERD in the studied
50183 patients. Severe periodontitis (OR = 1.40, P < 0.001) and lower frequency of tooth brushing (OR = 2.01, P < 0.001)
were significantly associated with GERD[31].

In our study, neither DE nor PD alone was predictive of the presence of pathological reflux. There is not significantly
more reflux in these cases. However, if both are present, the simultaneous presence of pathological reflux is more likely,
as evidenced by the characteristic impedance deviations following the reflux pattern.

Increased BMI is commonly mentioned as a predictor of GERD. In their population-based study, Locke et al[31] found a
significant relationship between higher BMI and the presence of GERD compared to subjects without reflux disease.
Conversely, Watanabe ef al[30] failed to establish a significant correlation between an increase in BMI and the presence of
GERD. Our results seem to support the suggested association because our patients with GERD had significantly higher
BMI than those with FHB. However, the observed difference is not significant enough to allow the prediction of GERD on
the basis of this parameter alone.

In our study, higher esophagitis scores were detected in patients with DE and PD together than those without any
dental diseases. This result suggests that there is more severe esophagitis in case of DE and PD than in the other groups.
The correlation between the degree of DE and the severity of esophagitis was barely studied. A study conducted among
the Mexican population found that 3/4 of the patients with mild grade DE had normal esophageal mucosa or LA-A
esophagitis, whereas patients with severe DE were associated with a higher frequency of esophagitis LA-C and -D (P =
0.021)[32].

There are limitations to our study: First, the study was carried out in a single tertiary referral center; therefore, the
prevalence of GERD phenotypes is different from the values of the general population. Second, during the process of pH-
MII, inpatients were examined under standard conditions that do not correspond to their everyday conditions at home.
DEs could be considered as cumulative lesions, representing the long-term consequences of reflux. Therefore, the dental
status does not necessarily correlate with the current reflux state, since the bolus exposure time is not always the same,
and it may significantly vary day by day, especially in the proximal part of the esophagus.
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Figure 2 Mean impedance values in patients with or without dental erosion and periodontal disease. The asterisk (*) the curve of “Both” group is
significantly different from the others, and similar to the one in patients with gastroesophageal reflux disease. PD: Periodontal disease; DE: Dental erosion; LES:
Lower esophageal sphincter.

CONCLUSION

The dental evaluation of patients with heartburn seems to be useful in the differential diagnosis of GERD and FHB. The
co-appearance of dental erosions and periodontal diseases was present mostly in patients with GERD, whereas DE or PD
(especially its mild forms) alone were not predictive for the disease. In contrast, the absence of dental disorders in patients
with heartburn was predictive of FHB.

ARTICLE HIGHLIGHTS

Research background

Heartburn is a typical symptom of gastroesophageal reflux disease (GERD) and other functional gastrointestinal diseases.
To diagnose them, detailed esophageal function tests are required. Oral manifestations are also common in patients with
GERD. The dental evaluation is cheap and widely available.

Research motivation
This study raised the hypothesis that dental evaluation (dental erosions, periodontal diseases) in patients with heartburn
may be useful in the differential diagnosis of GERD and functional heartburn (FHB).

Research objectives
To evaluate the prevalence of oral manifestations in patients with heartburn and their association with GERD and FHB.

Research methods
We enrolled 116 [M/F: 51/65, mean age: 54 (17-80) years] consecutive patients with heartburn for detailed esophageal
function tests and dental evaluation.

Research results
The prevalence of dental diseases in patients with heartburn was about 89%. Compared with heartburn patients without
any dental diseases, heartburn patients with both DE and PD had more significant pathological reflux, higher grade of
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esophagitis, and significantly different mean impedance curves. Compared to FHB, GERD had a higher prevalence of DE
and PD, especially when they coexisted. When evaluating the mean impedance curve, the trend of patients with both PD
and DE was similar to those with GERD. The results of the study confirmed the abovementioned hypothesis experi-
mentally.

Research conclusions

The co-existence of PD and DE is more likely to have pathological reflux, and the severity of esophagitis is higher than
that of other groups. This study provides a new, inexpensive, widely available, and useful method for the differential
diagnosis of GERD and FHB.

Research perspectives

On the one hand, our aim is to expand the study multicentrally in the direction of patients with heartburn presenting in
primary care, and thereby reach a larger number of cases. On the other hand, this would probably also enable the
inclusion of patients with reflux hypersensitivity, which is defined as a special borderline area between GERD and FHB
in the Rome IV criteria system, which may help to decide whether this group of patients is more similar to patients GERD
or FHB based on the oral status.
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