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Abstract
Objective To develop clinical tools assessing the refluxogenic potential of foods and beverages (F&B) consumed by patients 
with laryngopharyngeal reflux (LPR).
Methods European experts of the LPR Study group of the Young-Otolaryngologists of the International Federation of Oto-
rhino-laryngological societies were invited to identify the components of Western European F&B that would be associated 
with the development of LPR. Based on the list generated by experts, four authors conducted a systematic review to identify 
the F&B involved in the development of esophageal sphincter and motility dysfunctions, both mechanisms involved in the 
development of gastroesophageal reflux disease and LPR. Regarding the F&B components and the characteristics identified 
as important in the development of reflux, experts developed three rational scores for the assessment of the refluxogenic 
potential of F&B, a dish, or the overall diet of the patient.
Results Twenty-six European experts participated to the study and identified the following components of F&B as important 
in the development of LPR: pH; lipid, carbohydrate, protein composition; fiber composition of vegetables; alcohol degree; 
caffeine/theine composition; and high osmolality of beverage. A total of 72 relevant studies have contributed to identifying 
the Western European F&B that are highly susceptible to be involved in the development of reflux. The F&B characteristics 
were considered for developing a Refluxogenic Diet Score (REDS), allowing a categorization of F&B into five categories 
ranging from 1 (low refluxogenic F&B) to 5 (high refluxogenic F&B). From REDS, experts developed the Refluxogenic 
Score of a Dish (RESDI) and the Global Refluxogenic Diet Score (GRES), which allow the assessment of the refluxogenic 
potential of dish and the overall diet of the LPR patient, respectively.
Conclusion REDS, RESDI and GRES are proposed as objective scores for assessing the refluxogenic potential of F&B 
composing a dish or the overall diet of LPR patients. Future studies are needed to study the correlation between these scores 
and the development of LPR according to impedance–pH study.
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Introduction

Laryngopharyngeal reflux (LPR) is an inflammatory condi-
tion of the upper aerodigestive tract tissues related to direct 
and indirect effect of gastric or duodenal content reflux, 
which induces morphological changes in the upper aerodi-
gestive tract [1]. LPR symptoms concern 10–30% of patients 
visiting otolaryngological departments [2], and are associ-
ated with significant impairment of quality of life [3]. The 
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etiopathological mechanisms underlying the development 
of LPR are poorly understood and would involve poor diet 
[4–6]; autonomic nerve dysfunction [7, 8]; lower (LES) and 
upper (UES) esophageal sphincter dysfunctions [9, 10]; and 
other unknown factors. The involvement of diet in the devel-
opment of reflux has been mainly studied in patients with 
gastroesophageal reflux disease (GERD) through clinical 
and experimental studies. Overall, acid, fat, and low-protein 
foods, caffeine, alcohol and high-sugar beverages are sus-
pected to be associated with impairments of the tonicity of 
LES (transient relaxation) or esophageal dysmotility, leading 
to abnormal acid exposure in the esophagus and GERD-
related symptoms [11]. In otolaryngology, studies found that 
following a low-fat, high-protein and alkaline diet is associ-
ated with higher symptom resolution in patients with LPR 
symptoms or with recalcitrant symptoms to proton pump 
inhibitors (PPIs) [6, 12].

Currently, there is no tool that precisely assesses the 
refluxogenic potential of foods, beverages or the overall 
diet of reflux patients. Moreover, a significant proportion of 
otolaryngologists are still unaware about the foods and bev-
erages (F&B) that the patient has to avoid [13]. The lack of 
a diet tool makes subjective and difficult both the physician’s 
judgment and the post-treatment assessment of the respect 
of anti-reflux diet. Such tool could undeniably contribute to 
improve the management of LPR patients through a better 
identification of the diet factors that would be associated 
with LPR; providing more objective information to LPR 
patients.

The LPR Study Group of Young-Otolaryngologists of 
Otorhinolaryngological Societies (YO-IFOS) is composed 
of international experts in the management of LPR. The 
aim of this study is to develop clinical tools assessing the 
refluxogenic potential of foods, beverages, and overall diet 
of patients with LPR.

Materials and methods

This study was realized following three steps:

1. The establishment of components of F&B that may be 
involved in the development of reflux (panel of experts 
and survey).

2. The realization of a systematic review about the impact 
of diet on reflux. On one hand, the review considered the 
studies investigating the impact of diet on clinical find-
ings of LPR. On the other hand, the review considered 
the studies describing the role of foods, beverages (and 
their related components) in the development of reflux.

3. The establishment of Refluxogenic Diet Scores.

Panel selection and survey

Panel selection

Experts in LPR came from the LPR Study Group of YO-
IFOS, which coordinates many studies on reflux. Initially, 
the research committee of YO-IFOS identified experts if 
they were actively working on LPR over the past few years. 
Since the diet is strongly related to the world area, we only 
considered European experts to establish scores considering 
Western European F&B.

Survey

A modified Delphi technique [14] was used, asking experts 
to review and rate a list of potential components of F&B that 
may be involved in the dysfunction of esophageal sphinc-
ters and motility. This survey was conducted through Survey 
Monkey (San Mateo, CA, USA), allowing each participant 
to complete the survey only once each. The survey itself was 
developed in iterative fashion, with drafts revised by three 
certified otolaryngologists and one dietician.

Systematic review

Based on the list generated by experts, four authors con-
ducted the systematic review through Google Scholar, Pub-
Med, and Scopus search to identify the potential foods, bev-
erages, and their related components that may be involved 
in the development of esophageal sphincter and motility 
dysfunctions. Studies that have evaluated the impact of 
diet on the clinical evolution of LPR were also identified. 
The diagnostic of GERD or LPR should be based on symp-
toms ± findings ± objective examination (pH monitoring). 
Studies investigating the impact of diet on healthy subjects 
were also considered. They selected studies that had data-
base abstracts, available full texts, books or other works 
referring to the condition. In addition, references were 
obtained from citations within the retrieved articles.

Development of Refluxogenic Diet Scores

Based on the findings of the literature, the authors extracted 
the composition and the relevant characteristics of F&B 
from publications or scientific books. Four experts (2 oto-
laryngologists, 1 gastroenterologist, and 1 dietician) and one 
statistician developed a ‘refluxogenic coefficient of severity’ 
of the selected F&B, which served for the development of 
Refluxogenic Diet Scores.

Three diet scores has been developed for assessing (1) 
the refluxogenic potential of F&B (Refluxogenic Diet Score, 
REDS); (2) the Refluxogenic Score of a Dish (RESDI); and 
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(3) the refluxogenic potential of the overall diet of the patient 
(Global Refluxogenic Score; GRES). Foods, beverages, and 
greasy substances were distinctly treated due to their differ-
ent biochemical composition.

Results

Survey

Twenty-six experts agreed to participate, coming from 10 
countries (Belgium, France, Spain, Turkish, Italy, Poland, 
Greece, Luxembourg, Sweden, and Czech Republic) and 
22 universities or hospitals. The mean years of practice of 
the panel was 17.6 ± 11.4 (range 1–36 years). The experts 
identified the following components of F&B as important 
in the development of reflux (> 50% converging opinion): 
alcohol degree; fat composition; pH; caffeine/theine com-
position; carbohydrate composition; the high osmolality of 
beverage (high-sugar beverages); protein composition; and 
water composition (Fig. 1).

Systematic review

According to the survey results, the following keywords 
were used for the review: “food(s)”, “beverage(s)”; “pH”; 
“acidity”; “alkaline”; “composition”; “lipid”; “carbohy-
drate”; “protein”; “caffeine”; “tea”; “sugar”; and “alcohol”.

A total of 708 relevant studies were identified. From them, 
9 described the impact of diet on LPR disease (Table 1) [4, 
5, 12, 15–20] and 63 focused on the relationship between the 
consumption of specific F&B and the development of esoph-
ageal dysmotility or sphincter dysfunctions or GERD-related 
symptoms or findings (i.e., esophagitis, hiatal hernia, etc.).

Two books of European dietician societies (Belgium: La 
Table de composition des Aliments and France: Ciqual) [21, 
22] were used for the establishment of the composition (+ 
pH) of F&B. Figure 2 summarized the different steps of the 
study (chart flow). Figure 3 summarizes the diet character-
istics associated with the development of reflux regarding 
the literature research.

Diet and LPR

A few studies specifically analyzed the impact of diet in 
LPR patients (Table 1). In the majority of studies, the anti-
reflux diet is composed of alkaline diet/water and avoid-
ance of fat, alcohol, and coffee/tea. The respect of anti-
reflux diet is associated with better symptom improvement 
in LPR patients treated with PPIs in comparison with those 
treated with PPIs alone [5, 20]. Note that the effect of diet 
was assessed in association with some lifestyle changes, i.e., 
elevation of the head of the bed; avoidance of meal before 
sleep; and non-fasting eat in the majority of studies. The 
evidence level of studies is low and there is an important 
heterogeneity in the LPR diagnostic, content of diet and the 
outcomes used to assess the diet treatment efficacy [12]. The 

Fig. 1  The most important (%) components of foods/beverages associated with reflux regarding experts. C composition
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LPR diagnostic was based in pH monitoring in one study 
[12].

Fat foods

The majority of clinical and experimental studies showed 
that the fat foods, including chocolates, decrease the LES 
pressure and increase the esophageal acid exposure [21, 
23–26]. In addition, fat foods would increase the sensitiv-
ity of the esophagus to acid exposure [11]. Two studies 
reported a positive association between the consumption 
of fat foods, GERD and the occurrence of esophagitis [27, 
28]. The results of these studies are, however, balanced by 
other, which failed to find similar association [29, 30]. The 
refluxogenic potential of fat would be related to the slow 
gastric emptying time (related to the lipid digestion) leading 
to a higher number of transient relaxation of LES [31]. There 
are limited studies investigating the refluxogenic potential of 
chocolate. Two studies [25, 32] reported that the ingestion 
of chocolate syrup was associated with a decrease of LES 
pressure and a greater esophageal acid exposure time. In 
summary, fat foods may be considered as refluxogenic foods 
and have to be avoided by reflux patients.

High‑osmolality beverages, coffee, and tea

High-osmolality beverages, such as sport beverages or fruit 
juices, are predictors of GERD symptoms [33–35]; while 
carbonated beverages decrease LES pressure [36]. Some 
studies supported that coffee (caffeine) ingestion induces 
heartburn in GERD patients [35, 37, 38], and decreases the 
LES pressure [39], while other did not find negative impact 
of coffee on esophageal function [40].

As for coffee, the majority of studies investigated the 
individual impact of tea in GERD, but not in LPR patients. 
The chronic consumption of tea increases the risk of ero-
sive esophagitis [41], and GERD [34, 35, 38, 42–45]. Only 
Wei et al. did not corroborate these findings [46]. A recent 
meta-analysis investigating the association between the con-
sumption of tea and the development of GERD reported that 
there will be several subgroups of tea drinkers; some devel-
oping GERD, other not [47]. In the same way, it has been 
supported that there are inter-individual differences in the 
caffeine (or theine) metabolisms, which may lead to contro-
versial results. Thus, the gender [48] and the intake of con-
traceptives [49] are both factors modifying the metabolism 
of caffeine. In summary, coffee and tea are beverages that 
are still suspected to be associated with reflux.

Alcohol

The association between alcohol and LES dysfunction is not 
yet formally demonstrated regarding the studies that find 

significant association [41, 45, 50–53] and those that did not 
find such association [54–57]. However, regarding the sys-
tematic review of Kaltenbach et al., alcohol appears to worse 
the pH of gastric content, leading to GERD symptoms [11]. 
White wine would be worse than red wine, whereas beer 
would similarly lead to GERD symptoms than wine [58, 
59]. Moreover, the alcohol intake would be associated with 
a reduced perception of esophageal acid reflux events [28]. 
Pathophysiologically, alcohol consumption may precipitate 
GERD by increasing acid secretion through gastrin stimula-
tion, impairing LES pressure, esophageal motility and gas-
tric emptying time [60]. Even a moderate consumption of 
alcohol would be associated with a decrease of esophageal 
pH in asymptomatic individuals with normal pH study meas-
urements [61–64]. Although there are few controversial data, 
alcohol may be considered as risk factor of reflux.

Spicy and fried foods

Fried and spicy foods have been suggested as two of the 
most common precipitating factors of GERD symptoms and 
LES insufficiency [65–67]. Precisely, chilli causes reflux-
associated symptoms, including heartburn, chest discomfort, 
nausea, belching, abdominal discomfort and distension [68, 
69]. Regarding some reports, chilli and spicy foods do not 
affect the overall esophageal motility but only alter the LES 
tonicity [70–72].

Fruits and vegetables

Tomato, citrus fruits, onions and high-fiber vegetables are 
potential refluxogenic foods, involving many pathophysi-
ological mechanisms such as increase of acidity or slow 
gastric emptying time (fiber composition) [54]. The con-
sumption of tomato, or its based products [73] was higher in 
GERD patients than healthy controls [51, 74, 75]. Precisely, 
the two prominent organic acids present in tomato, i.e., citric 
and malic acids, are the most potent triggers of acid reflux 
in prone individuals and higher tomato consumers [76]. Cit-
rus fruits are associated with the increase of heartburn [77, 
78] and GERD [79], irrespective to the pH of citrus [37]. 
The high concentration of sugar in fruit juices consists of 
another component involved in the development of GERD 
[31]. Regarding the literature, onions may be a potent and 
long-lasting refluxogenic agent in heartburn patients [67], 
and may increase the number of reflux episodes and the 
esophageal acid exposure [67]. Similarly, mint is commonly 
thought to relax LES [11] although with controversial results 
[80].
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Other foods and factors

Additional foods or beverages have been identified as risk 
factors of GERD or esophageal dysfunction, including rice 

cakes, ramen noodles, topokki, white bread, and extra-salt 
on regular meals [66, 81]. Sparkling beverages would be 
associated with GERD [5, 34, 82].

Fig. 2  Chartflow of the study. Cat. Category, LPR laryngopharyngeal reflux, Lip/prot/carbo composition in lipids, proteins, and carbohydrates, 
YO-IFOS Young-Otolaryngologists of International Federation of Otorhinolaryngological Societies
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About the recommended foods, the high-protein foods 
would be associated with an increase of the LES tonicity, 
and may, therefore, be recommended [5, 12].

Refluxogenic Diet Scores

Refluxogenic Diet Score (REDS)

REDS was based on two subscores: the ‘pH score’ and the 
‘composition score’.

The pH score has been created on the basis of a severity 
scale ranging from 0 (pH 10, very alkaline food/beverage) 
to 10 (pH 0, very acid food/beverage).

For each food, the experts identified protein, carbohy-
drate and lipid composition per 100 g. The ratio lipid/protein 
has been calculated for each food, leading to values ranging 
from 0 (very low-fat or very high-protein food) to 55 (very 
high-fat food); the latter being the food of our list with the 
maximal ratio value. Considering 0 as the minimal value and 
55 as the maximal value, the authors transformed the values 
related to the ratio calculation to a composition score ranging 

from 0 to 10 (10 being the previous 55 value). At most the 
food is rich in lipids and poor in proteins, at the most its 
composition score will be closed from 10. The final REDS 
per food consisted of the multiplication of the pH score and 
the composition score. REDS was theoretically ranged from 
0 to 100. From the REDS values, five categories of foods 
have been established ranging from ‘very low refluxogenic 
food’ to ‘very high refluxogenic food’ (Table 2).

According to the literature, experts proposed to consider 
additional elements that are not considered in the pH or the 
composition score for the classification of the foods: the 
origin of the food [6, 12]; the fiber content and the cooking 
of vegetables [5]; and the spicy or aromatic herb composi-
tion [65–67]. The dietician or the physician may upgrade 
the category of a food if it is composed of many conserva-
tive agents (industrial food), most of them being acidifying 
agents. The consumption of raw high-fiber vegetables would 
be associated with a slow rate of gastric emptying that leads 
to an increased number of transient relaxation of LES, jus-
tifying the upgrade of the category. Moreover, some fibers 
may be irritative for the digestive tract. Thus, the addition 

Fig. 3  Summarize of the diet 
effect on gastroesophageal func-
tioning. Foods that contribute 
to the effective gastroesopha-
geal functioning are marked in 
green. Foods that alter the effec-
tive gastroesophageal function-
ing are marked in red
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of spicy or aromatic herbs may also lead to an upgrade of 
the category. Table 3 describes the classification of foods 
into the five categories regarding the REDS values. Note 
that some greasy foods (oils) or spicy (herbs) are not water 
soluble and their acidity cannot be measured in terms of pH. 
They also did not contain enough proteins. For these rea-
sons, they were classified on the basis of their refluxogenic 
potential regarding the literature.

Score for beverages

Since beverages are often not composed of fat (exception of 
milk), experts proposed to consider the pH as the main factor 
for the assessment of the refluxogenic potential of beverages 
(Table 2). Once the category is determined, regarding the 
literature findings, physician may upgrade the category score 
with regard to the glycemic index (which partly reflects the 
sugar concentration of the beverages; > 40 = upgrade); the 
alcohol degree (> 3% = upgrade), and the composition of 
caffeine or theine (upgrade). Sparkling beverages may also 
be upgraded. Coffee and tea without caffeine and theine 
may be downgraded. Table 3 summarizes the categories of 
beverages.

Absolute and average Refluxogenic Score of a Dish 
(RESDI)

Absolute RESDI consists of the addition of the categories 
of the F&B of a meal respecting the weight (quantity) of the 
foods/beverages (100 g of a food of category 5 + 200 g of a 
food of category 3: RESDI = (1 × 5) + (2 × 3) = 11). Absolute 
RESDI (abRESDI) considers the size of the dish because 
at most the patient eats a large amount of food, at most the 
absolute RESDI is high. Average RESDI (avRESDI) is the 
mean category of the dish (set at 100 g). Thus, avRESDI is 
the abRESDI divided by the foods/beverages quantity. An 
example of RESDI calculation is available in Fig. 4.

Global Refluxogenic Score (GRES)

GRES is dedicated to the assessment of the Global Refluxo-
genic Score of the daily life F&B consumed by the patient. 
Based on Tables 3 and 4, the patient selects the F&B that 
she/he have consumed over the previous 3 weeks and the 
physician may add the categories of the F&B to get a score. 
In case of daily consumption of a food, the physician has to 
multiply the category of the food by the number of day on 
which it was consumed. An example of GRES calculation 
is available in Fig. 4.

Discussion

Laryngopharyngeal reflux is a multifactorial disease in 
which anatomical and functional factors play a pathologi-
cal role. The main pathophysiological mechanism consists 
of transient relaxations of LES and UES and the deposit of 
pepsin in the mucosa of the upper aerodigestive tract [83, 
84]. The tonicity of LES and UES depends on many factors, 
including autonomic nerve function, mechanical factors, 
intrinsic factors and diet [85, 86]. In this study, based on 
evidences of the literature and expert opinion, we developed 
a clinical score allowing the rating and the classification of 
F&B regarding their refluxogenic potentials. From this score 
(REDS), two additional scores were developed, evaluating 
the refluxogenic potential of both a dish and the overall diet 
of LPR patients.

The pH and the ratio lipid/protein are considered as the 
most important factors associated with reflux. The impact 
of acid F&B is easily understood. At most the food is acid, 
at the most the gastric content is acid, as well as the gase-
ous droplets of proximal reflux episodes that contain pepsin 
and other gastroduodenal enzymes. The acidic environment 
is important for the pepsin activity and its related mucosa 
toxicity [87]. This fact is supported by the studies conduct-
ing on LPR patients treated with alkaline diet [4–6, 12, 20]. 
As presumed by our experts and confirmed by the studies, 
fat food is associated with a higher risk of reflux through the 
longer slow gastric emptying time and the related number of 
LES(/UES) transient relaxations. For these reasons, REDS 
was mainly based on two parameters: pH and lipid/protein 
ratio; proteins strengthening the sphincter tonicity. How-
ever, as reported by Newberry and Lynch [88], there is little 
doubt over the impact of high-fat, low-protein, and acidic 
foods on the development of both GERD and LPR; although 

Table 2  The categories related to the Refluxogenic Diet Score

The classification of beverages also depends on the glycemic index, 
the alcohol degree; the osmolality; and the composition of caffeine 
or theine
REDS refluxogenic diet score

Foods Beverages

Category 1: very low refluxogenic potential
 REDS value: 0–0.125 pH value: ≥ 8.01

Category 2: low refluxogenic potential
 REDS value: 0.125–0.250 pH value: 6.01–8.00

Category 3: moderate refluxogenic potential
 REDS value: 0.250–0.5 pH value: 4.01–6.00

Category 4: high refluxogenic potential
 REDS value: 0.5–2.00 pH value: 2.01–4.00

Category 5: very high refluxogenic potential
 REDS value: ≥ 2.00 pH value: 0–2.00
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some investigations of the role of specific foods or beverages 
(separately considered) have reported controversial results.

The controversial results of these studies are probably 
related to inter-individual differences in the mucosa sen-
sitivity, food/beverage component metabolism (caffeine, 
etc.) and other unknown environmental factors. First, the 
esophageal mucosa sensitivity to acid food may vary from 
one patient to another and would depend on the composi-
tion of food. Thus, Shapiro et al. observed that the alcohol 
intake was associated with a reduced perception of esopha-
geal acid reflux events in some patients [28]. The reduction 
of the perception of esophageal acid reflux events could be 
an important factor, biasing the clinical assessment of some 
patients in the detection of reflux and leading to unclear 
conclusions. As found for caffeine, the metabolism of some 
refluxogenic molecules would be different from one patient 
to another [48, 49], being an additional factor that could 
explain the controversial results of many studies. The ori-
gin of food is probably an environmental factor associated 
with a higher risk of reflux. This finding has been reported 
by the works of Koufman [6, 12] who stated that the indus-
trial foods are often more acidic than the organic (bio) foods 
regarding the acidic potential of artificial preservative of the 
industrial foods (named E200 to E297). These findings are 

strengthened by the authors who reported that the consump-
tion of Mediterranean fresh products may be associated with 
a decreased risk of GERD [89]. Among the F&B of the same 
family, some component differences may exist, yielding to 
different impacts on the gastroesophageal function. This is 
the case for tea according to our pH analysis, which reported 
that, among the various types of tea, some has a low pH 
(blackberry tea) whereas other has neutral pH (green tea). 
Interestingly, the meta-analysis of Cao et al., who investi-
gated the association between the consumption of tea and 
the development of GERD, showed that there are several 
subgroups of tea drinkers, some developing GERD and 
some other not [47]. Additionally to individual factors, the 
conclusion of this meta-analysis may highlight these com-
ponent differences. If the pH or the food composition does 
not significantly change regarding the cooking, the cooking 
process may, however, have an impact on the fiber composi-
tion of many high-fiber vegetables (onions, shallots, etc.), 
which are more digestible. This point has been considered 
in REDS. A meal-related factor that would be involved in 
both GERD and LPR patients is the size of the meals [90]. 
Thus, a strength of RESDI and GRES is the consideration 
of the quantity of the F&B consumed during the meal and 
over the previous 3 weeks, respectively.

Fig. 4  Summary of Refluxogenic Diet Scores. t time, 4t four times a week
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According to the above-mentioned factors, and because 
reflux results from the concurrence of many F&B, the 
experts of YO-IFOS want to emphasize about the impor-
tance to consider the diet in a holistic way, which may 
decrease the potential impact of the individual differences.

In this study, many additional factors that may be involved 
in the development of reflux, i.e., tobacco [39, 54, 72–74, 
91–93] or exercise [94], has not been considered because our 
objective was to develop specifically diet scores. Other fac-
tors are still poorly investigated in LPR such as the heredity, 
which accounts for 31–43% of the likelihood of GERD [95, 
96], whereas some GERD recommendations could be less 
important for LPR patients without GERD at the MII-pH 
[or without temporary pro-GERD habits (Ramadan, etc.)], 
such as avoidance meals before sleep and the elevation of 

the head of the bed. Indeed, in LPR, there are less evidences 
about the usefulness of the elevation of the head of the bed 
because the majority of reflux episodes occur daytime and 
upright [3]. Future studies are needed to specifically inves-
tigate the impact of these recommendations in LPR patients 
in comparison with GERD patients.

The main theoretical weakness of these scores is the time 
to calculate each of them. For this reason, our team, which 
owns the intellectual properties of these scores, is develop-
ing a mobile phone application for the calculations of REDS, 
GRES, and RESDI.

Conclusion and perspectives

The development of clinical tools assessing the refluxogenic 
potential of the diet of the LPR patients makes sense for 
improving the reflux management and opens up some oppor-
tunities for nonpharmacologic interventions in patients with 
mild LPR. The three scores developed in the present study 
are still theoretical and need future studies to be validated 
or correlated with impedance–pH monitoring or esopha-
geal manometry findings. These studies should consider 
GERD, LPR patients and healthy individuals. The healthy 
population is particularly important for the establishment 
of pathological thresholds or categories for GRES. Since 
some pathophysiological differences exist between GERD 
and LPR, the consideration of these populations in a differ-
ent way is important. The development of similar food and 
beverage categories is required for the use of REDS, RESDI 
and GRES in the other world regions which are character-
ized by local and specific diet.
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