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Food ingestion is amajor symptom trigger in functional esophageal and gastroduodenal disorders and gastroparesis. This

review summarizes current knowledge and identifies areas of research on the role of food factors and the opportunities for

dietary intervention in these disorders. While many patients experiencing functional esophageal and gastroduodenal

disorders identify specific food items as symptom triggers, available data do not allow the identification of specific

nutrient groups that are more likely to induce symptoms. In functional dyspepsia (FD), recent studies have shown the

potential efficacy of a diet low in fermentable oligosaccharides, disaccharides, monosaccharides, and polyols, although

the underlying mechanism of action is unclear. Reports of favorable responses to gluten elimination in patients with FD

are confounded by the concomitant benefit of reduced intake of fructans, fermentable oligosaccharides, disaccharides,

monosaccharides, and polyols present in wheat. Emerging data based on a 6-food elimination diet and confocal laser

endomicroscopic evaluation of mucosal responses to food proteins suggest a role for duodenal allergic reactions in FD

symptom generation. In patients with gastroparesis, a low-residue diet has been shown to improve symptoms. Novel

dietary approaches under evaluation are the Mediterranean diet and the heating/cooling diet approach.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/C5010

Am J Gastroenterol 2022;117:965–972. https://doi.org/10.14309/ajg.0000000000001780

INTRODUCTION
Dietary intervention studies for lower gastrointestinal tract dis-
orders have led to diet advice being a well-established treatment
option for irritable bowel syndrome (IBS) and other disorders of
gut–brain interaction (DGBI) (1). The upper gastrointestinal
tract is the port of entry for food and the site of first interaction
between nutrients and the mucosa (2). Based on this consider-
ation, a notable effect of dietary interventions would be expected
for upper gastrointestinal DGBI also, but to date, this has been
studied less intensively. This article summarizes the current
knowledge on the role of nutrients in inducing symptoms in
upper DGBI and the efficacy of dietary treatment interventions in
these disorders.

PHYSIOLOGY: UPPER GI FUNCTION RELATED TO FOOD
INTAKE AND PROCESSING
Swallow-induced esophageal peristalsis propagates nutrient
boluses aborally. Relaxation of the lower esophageal sphincter
allows entry of the bolus into the stomach, with subsequent re-
sumption of sphincter tone, which prevents gastroesophageal
reflux (2). Transient lower esophageal sphincter relaxations
(TLESR) are spontaneous relaxations of the lower esophageal
sphincter and crural diaphragm, not triggered by swallowing,
which allow venting of ingested air and gas but are also the main

mechanism underlying postprandial gastroesophageal reflux
events (3).

Between meals, the physiology of the upper gastrointestinal
tract is characterized by the interdigestive migrating secretomo-
tor complex, which is interrupted by ingestion of food, converting
it to a fed-state physiology (2). Regarding food intake, the re-
sponse of the upper gastrointestinal tract can be subdivided into 3
phases, depending on the level where nutrients are present. The
cephalic phase is triggered by the sight, smell, or thought of food
and initiates through the vagal efferents the secretion of saliva and
gastric acid and pancreatic secretion and inhibition of upper
gastrointestinal phasicmotility and release of a number of peptide
hormones such as gastrin and ghrelin (2). The gastric and in-
testinal phases require the presence and detection of food through
a variety of sensory mechanisms.

A long-standing dogma states that the control of the gastric
phase, when food resides in the stomach, is driven by volume
sensing, whereas the intestinal phase, when food enters the du-
odenum, would also involve chemosensing (2,4). Gastric filling is
associated with activation of tension-sensitive mechanoreceptors
in the proximal stomach, which mediate the effect of intragastric
pressure (IGP) on the occurrence of satiation (2,5). This is
delayed by gastric accommodation, a relaxation of the proximal
stomach, which is associated with a drop in IGP and increases
volume tolerance (5).
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The intestinal phase involves chemoreceptor activation by
nutrients in the proximal small bowel, leading to release of several
peptide hormones (including cholecystokinin [CCK], gastric
inhibitory peptide, neurotensin, peptide YY, somatostatin, gas-
trin, secretin, and others) (2). Chemoreceptors involved included
ion channels, transient receptor potential channels, and G
protein–coupled tastant and nutrient-sensing receptors. At the
same time, negative feedback vago-vagal reflexes, in synergy with
hormonal effects, will inhibit gastric contractility and will slow
down gastric emptying in response to the presence of nutrients,
low pH, or hyperosmolar contents in the small intestine. Me-
chanical factors may also contribute to the control of the in-
testinal phase (2).

Besides its vital function to provide nutrients and energy, food
intake is also associated with an important social and hedonic
function, through the release of gut peptides and the activation of
reward-related regions in the brain. The food reward system
functioning may be altered in patients with DGBI (6).

SEARCH STRATEGY
The search strategy is summarized in the Supplementary File
(see Supplementary Digital Content 1, http://links.lww.com/
AJG/C501).

ESOPHAGEAL DISORDERS

Role of food in symptom triggering

In patients with any type of dysphagia, deglutition of food is an
obvious trigger (7). Typical symptoms of gastroesophageal reflux
disease (GERD) mainly occur after meals when lower esophageal
sphincter (LES) pressure is diminished andTLESR are triggered by
gastric filling (3). Several studies have evaluated the role of food
inducing GERD symptoms (8). Late evening meals are associated
with increased time of supine acid exposure (8). In an Italian
questionnaire study, 85% identified specific foods able to trigger
GERD symptoms, especially spicy or fried foods, tomatoes, and
chocolates (9). In a Korean survey, hot spicy stews, rice cakes,
ramen noodles, fried foods, and topokki were the foods most
frequently inducing symptoms (8). Spicy components andmalic
and citric acids present in tomatoes may underlie some of these
experiences. Ingestion of a high-fat meal is associated with a
decrease in LES pressure and increased reflux events, whereas a
meal rich in proteins increased LES pressure (8,10,11). Ingestion
of chocolates is associatedwithhigher esophageal acid exposure (12).
Alcohol intake causes a decrease in LES pressure and is associated
with more reflux (8,13). In the prospective Nurses’ Health
Study that involves 48,308 women, intake of coffee, tea, or soda
was associated with an increased risk of GERD symptoms (14),
although an older meta-analysis failed to confirm a role for
coffee intake (15). Carbonated drinks are also associated with
an increased risk of GERD symptoms, and this may be due to
their acidic pH and increased TLESR triggered by gastric dis-
tension (7,16). In a mechanistic study in 9 patients with GERD,
chronic administration of fructo-oligosaccharides increased
the number of TLESR, and this was associatedwith an increased
secretion of glucagon-like peptide-1 (17). In healthy volun-
teers, acute administration of fructans, but not fructose, in-
creased the number of TLESR in the fourth postprandial hour,
and this was accompanied by increased flatulence, suggesting
an effect through colonic fermentation (17).

Food habits

Given the link between nutrient intake and esophageal symp-
toms, one would expect changes in dietary patterns in patients
with disordered esophageal function. Surprisingly, little data are
available on food habits in patients with chronic (functional)
esophageal symptoms. In a preliminary report, total nutrient
intake and macronutrient content did not differ significantly
between patients with heartburn symptoms and healthy controls
(18,19). There was also no difference in taking snacks in between
meals, but patients with a higher reflux symptom severity skipped
more meals (18,19). Similarly, it seems plausible that patients
with functional dysphagia would adapt their food choices, going
to aliments with softer consistency, which are easier to swallow.
However, no data are available in the literature. In a preliminary
report, patients with dysphagia without major abnormalities on
high-resolution manometry showed no major differences in total
caloric or macronutrient intake compared with controls (19). No
correlations were found between dysphagia severity and nutrient
intake and composition. In addition, the intake of dry foods was
not altered in this dysphagia group. The same preliminary study
also reported decreased intake of dietary fat in patients with
globus (19).

Dietary intervention: reflux avoiding and soft foods

Patients with GERD are often advised to refrain from fatty foods,
late eveningmeals, coffee, alcohol, carbonated drinks, and orange
juice (7). In an Italian study, elimination of perceived trigger
foods in 100 patients with heartburn reduced symptom severity
and eliminated heartburn or regurgitation symptoms in most of
them (8). A preliminary report of a placebo-controlled crossover
treatment trial in 8 patients with nonerosive heartburn showed
increased heartburn symptoms after a 6-week intake of capsules
with capsaicin, the active ingredient of red chili pepper and an
agonist at transient receptor potential vanilloid 1 (TRPV1)
channels (20), but a full study report has not been published to
date. In a randomized open-label trial of a low fermentable oli-
gosaccharide, disaccharide, monosaccharide, and polyol (FOD-
MAP) diet versus usual dietary advice in 31 patients with
symptomatic proton pump inhibitor-refractory GERD symp-
toms, no difference in control of GERD and dyspeptic symptoms
was observed (21). In 38 GERD patients from Italy, an in vitro
leukocyte reaction test (leukocytotoxic test) to food was used as a
basis for randomization to a true or sham elimination diet for 4
weeks, which led to a lower GERD impact scale in the true diet
group (22). No follow-up intervention studies have been
published.

In patients with functional dysphagia, careful chewing and
diet adaptations, ranging from avoidance of hard foods to semi-
solid, mixed, and liquid meals is advocated (7). The literature
lacks case series and follow-up data documenting the efficacy of
such interventions.

FUNCTIONAL DYSPEPSIA AND GASTROPARESIS
Role of food in symptom triggering

The biggest subgroup in functional dyspepsia (FD), postprandial
distress syndrome (PDS), is characterized by symptoms of post-
prandial fullness and early satiation, which occur during or im-
mediately after a meal, whereas the epigastric pain syndrome
subtype lacks this immediate relation to meal intake (23,24).

An extensive meta-analysis investigating the reported rela-
tionships between food components and symptoms in patients
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with FD described no clear relationship between specific symp-
toms and different drinks (e.g., alcoholic beverages, carbon-
ated drinks, milk, tea, and coffee) or foods (e.g., grain, pasta,
wheat products, fruit, red bell pepper, and processed food) (25).
Several studies identified fat as a key factor triggering symptoms,
whereas carbohydrates seem less correlated with symptom in-
duction (26–34).

Similar complexity was observed in patients with gastroparesis
where fatty foods, foods containing capsaicin, and roughage-based
foodswere reported to commonly provoke symptoms,whereas other
items such as ginger ale, gluten-free foods, tea, sweet potatoes, pret-
zels, whitefish, clear soup, salmon, potatoes, white rice, popsicles, and
applesauce could alleviate symptoms (35). Interestingly, the amount
of carbohydrates in the alleviating orwell-tolerated food seemed to be
higher compared with those in the symptom-provoking food (35).
Another study in 12 patients with gastroparesis showed that low-fat
or liquid meals were better tolerated than high-fat, solid meals (36).

The general propensity of experiencing symptoms triggered by
eating is a risk factor for decreased caloric intake,which is reflected in
weight loss, estimated to occur in 55% of patients with FD (37). In
patients with gastroparesis, whereas up to 10% of patients were
reported to be underweight, a larger proportion was overweight
(20%) or even obese (29%) (38). A diet that resulted in $5% in-
creased body weight in patients with idiopathic gastroparesis led to
improved symptoms, suggesting that body weight is an important
determinant of gastroparesis symptoms (38).

The pathophysiology of food triggering symptoms in patientswith
FD and gastroparesis is incompletely understood. Most studies are
without any clear association between gastric emptying time and
overall symptom severity (39,40). Soluble fibers, lipids, and carbohy-
drates were all shown to decrease gastric emptying rate and to be
associated with upper gastrointestinal symptoms (41–45). It has been
suggested that in aproportionof these patients, an abnormal intestinal
feedback of nutrientsmay result in amore intense inhibition of gastric
emptying and enhanced gastric mechanosensitivity (46–49). Foods
rich in fiber and fat, especially long-chain triglycerides, trigger the
release of CCK, which reduces gastric motility and sensitizes the
stomach to distention, which may be exaggerated in FD (33,49).
Furthermore, it has been shown that FD symptoms induced by a fatty
meal or intraduodenal lipid infusion were improved by lipase sup-
plementation or a CCK-A receptor antagonist (50,51).

Inup to40%ofpatientswithFDorgastroparesis, abnormal gastric
accommodation to a meal with redistribution of the content toward
the antrum is present and associatedwith symptoms of early satiation
andweight loss (37,52,53).Moreover, duodenal nutrient exposure has
been shown to contribute to the size of the gastric accommodation
reflex and hence meal-induced satiation (54). Recently, PDS symp-
toms, such as early satiation, have been associated with increased
duodenal eosinophil and mast cell numbers in patients with FD, and
this is correlated to increasedduodenalmucosal permeability (55–57).
Early evidence suggests a role for nutrients triggering these events
because preliminary reports show improvement of duodenal barrier
functionafter6weeksofa lowFODMAPdiet inpatientswithFD(58),
and exposure to proteins commonly associated with food allergy are
able to acutely induce increased permeability (59,60).

Food habits

In both FD and gastroparesis, patients are not able to tolerate large
amounts of food and therefore tend to decrease the number of meals
andcalories and increase thenumberof snacks,witha riskofdeficiency
in calories, vitamins, and minerals (25–32,61–63). Available studies

show that up to 80% of patients with FD report food avoidance (23),
but findings on altered macronutrient intake are inconsistent with
reports of lower intake of lipids, fibers, or carbohydrates (24–28).

The patient awareness of symptoms being triggered by meal in-
take might contribute to psychological distress. Indeed, stress and
anxiety are more associated with PDS than epigastric pain syn-
drome (64). This could increase the risk to develop avoidant/
restrictive food intake disorder (ARFID) that can further complicate
their gastrointestinal symptoms. A study where patients with gas-
troparesis and FD completed self-report surveys for gastrointestinal
symptomseverity and symptoms of feeding/eating disorders showed
that up to 40% reported significant ARFID according to the ques-
tionnaire (65). In patients with gastroparesis, the level of ARFIDwas
more related to the severity of symptoms than to the gastric emptying
rate, indicating theneed to consider thepresence ofARFID indietary
management of patients with gastroparesis and probably also FD,
although this requires additional studies (65).

DIETARY INTERVENTIONS

Low FODMAP diet

Restricting the intake of poorly absorbed or undigested short-chain
carbohydrates called FODMAP was shown to alleviate abdominal
symptoms in IBS (66). In FD, a small number of recently published
studies have investigated the therapeutic efficacy of this diet (Table 1
and Figure 1). A beneficial effect of a low FODMAP diet compared
with standard dietary advice was reported in a cohort of 59 patients
with FD, but with 81% having coexisting IBS (67). Goyal et al. (68)
compared the effect of a 4-week low FODMAP diet to traditional
dietaryadvice inagroupof105patientswithRomeIVFDwhere those
with overlapping IBS and other dietary-related conditions (e.g., a
history of lactose/fructose intolerance and patients already on re-
stricted diet) were excluded. Symptoms improved in 67% after a low
FODMAP diet compared with 57% after traditional dietary advice,
mainly in the PDS subgroup and without significant difference be-
tween diets. Furthermore, durable benefit at 12 weeks was present in
46% and 41%, respectively (68). In a pilot study, the effect of a low
FODMAPandgluten-free dietwas explored in 11patientswithFD, of
whom only 9 completed the elimination phase. A low FODMAP diet
was associated with a nonsignificant trend toward overall symptom
improvement (69). A preliminary report on 25 patients with FD
showed a clinically significant symptom improvement in 62% after 6
weeks of a low FODMAP diet (58). Improvement occurred both in
overall and individual symptom scores of postprandial fullness, early
satiation, and upper abdominal bloating. After 6 weeks, patients en-
teredablindedreintroductionphasewhere individualFODMAPwere
reintroduced for 1 week in the form of powders, with 2 days recovery
in between and glucose as a control. The blinded reintroduction phase
of the study showed that a wide variety of FODMAP induced
symptom recurrence, which occurred in an individualized pattern.
Mannitol and galacto-oligosaccharides were the FODMAP that most
commonly triggeredFDsymptomrecurrence (both29%), followedby
fructans (21%), sorbitol (14%), fructose (14%), and lactose (12%) (58).

The mechanism underlying symptom reduction with dietary
FODMAP restriction in patients with FD is unclear. In healthy
controls and in patients with IBS, intragastric infusion of fructans,
but not fructose or glucose, induced an early increase in IGP. This
was associated with increased symptoms in IBS, suggesting that
mechanisms other than osmotic or fermentation effects in the bowel
may contribute to symptom generation (70). In a small pilot study,
no association was found between baseline eosinophil counts and
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changes in dyspeptic symptoms during a low FODMAP diet (69).
However, there are indications that FODMAPmay affect duodenal
mucosal integrity, as in the study byVandenHoute et al. (58), where
symptom improvement during a low FODMAPdiet correlatedwith
increased transepithelial electrical resistance across the duodenal
mucosa. Based on the emerging evidence, a low FODMAP diet can
be considered in FD. However, future research will be needed to
determine whether this dietary approach can be identical to the one
in IBS or would benefit fromFD-specific adaptations.Moreover, the
place of the diet in the management algorithm relative to pharma-
cological therapies needs to be determined.

Heating/cooling diet

Chinese nutrition therapy has been pervasively practiced in East
Asia for more than 1000 years and was used by more than 50% of
study subjects in aHongKong cohort (74). It stems from aholistic
view of the body andmind, with the body optimally being in state
of balance regarding yin (cooling) and yang (heat) (71). It is
believed that imbalance in the body can be corrected by the in-
gestion of food, which has innate properties when interacting
with the body (71–73). Excessive heat in the body is associated
with symptoms of constipation, and excessive cooling in the body
is associated with diarrhea, dyspepsia, belching, and excessive
gaseous symptoms. The foods believed to generate heating (e.g.,
ginger, chili, andmutton) or cooling (e.g., bitter melon, tomatoes,
and pears) in the body vary between regions of the far east and
seem to be evolving slightly over time.

A small randomized controlled study found that ginger,
commonly prescribed to reduce excess cold in the body,

accelerated gastric emptying and increased antral contractions, as
measured by ultrasonography, but without changes in dyspeptic
symptoms or gastrointestinal peptide profiles (75). Interestingly,
a combination of ginger and artichoke extract did improve dys-
peptic symptoms (76). Chili, another commonly consumed con-
diment used to reduce cooling in the body and increase heat (77),
was shown to decrease dyspeptic and GERD symptoms when
chronically ingested (78). It should be noted that the heating and
cooling concept as the basis of this diet is not based onphysiological
understanding and concepts. Some of the food components im-
plicated in the heating/cooling diet have the potential to
exert physiological effects through their actions on TRP channels,
for instance, for chili and ginger through TRPV1 and TRPA1
channels (2). Based on the current data, this diet cannot be recom-
mended for patients with FD.

Confocal laser endomicroscopy–based diet and 6-food

elimination diet

There is emerging evidence for a role of proteins as triggers of
symptoms in FD. A large population-based study has shown a
link between food allergies and FD (79), and another study
showed higher IgG antibody titers to egg and soybean in patients
with FD compared with those in controls and lower IgG antibody
titers to crab, egg, shrimp, and wheat in patients with FD com-
pared with those in patients with IBS (80). Initial reports from
probe-based confocal laser endomicroscopy in patientswith IBS and
no immunoglobulinE antibodies to food revealed that application of
food proteins on the duodenal mucosa can trigger acute disruption
of the epithelial barrier integrity (81,82). These data were recently

Table 1. Overview of therapeutic diets studied in functional dyspepsia and gastroparesis

Diet Compared with

Treatment

period (wk)

No. of

patients Patient population

Treatment

response (%) Results Reference

Low FODMAP Standard dietary

advice

Not reported 59 FD/IBS 50 FODMAPshowedmore benefit

than the standard diet

(67)

Low FODMAP Traditional

dietary advice

4 105 FD 67 Benefit with both diets (68)

Low FODMAP

gluten free

Baseline 4 9 FD Not reported Tendency to symptom

improvement

(69)

Low FODMAP Baseline 6 25 FD 62 FODMAP significantly

improved symptoms

(58)

A 6-food

elimination diet

Baseline 6 11 FD 71 Tendency to symptom

improvement

(59)

Gluten-free diet Baseline Retrospective 142 Dysmotility-like FD, but large

subgroup with overlapping

celiac disease

92 Symptom improvement and

improvement of histology and

celiac serology

(86)

Gluten-free diet Baseline 6 77 Refractory FD, negative for

coeliac disease

35 Symptom improvement and

improvement of histology and

celiac serology

(87)

Gluten free diet Baseline 3 22 134 patients with DGBI, of

whom only 22 experienced FD

Not reported Only 14% worsened on

rechallenge.

(88)

Low-residue

diet

Large particle

size diet

One meal 7 Diabetic gastroparesis Not reported Size increases the gastric

emptying rate and reduces the

postprandial blood glucose dip

(89)

DGBI, disorder of gut–brain interaction; FD, functional dyspepsia; FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBS, irritable
bowel syndrome.
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repeated in patients with FD/PDS also, showing a significant
symptomatic response in 71% of patients with FD/PDS to a 6-food
elimination diet and reporting confocal laser endomicroscopy
findings of food-triggered disruption of the epithelial barrier in
parallel with loss of mucosal integrity, as measured on biopsies
mounted inUssing chambers (59,60) (Table 1 andFigure 1). For this
reason, identification and elimination of the specific food protein
antigen(s) causing mucosal reactions may offer a potentially at-
tractive management option for FD by preventing immune activa-
tion anddisruptionof themucosa (82).However, implementationof
the 6-food elimination diet for FD in clinical practice awaits larger
clinical trials and experience.

Gluten-free diet

Nonceliac gluten or wheat sensitivity is characterized by self-
reported adverse symptoms of wheat sensitivity in the absence of
demonstrable wheat allergy or celiac disease (83). Symptoms
overlap with IBS, but more than half of those with nonceliac
wheat sensitivity experience dyspeptic symptoms with reports of
duodenal eosinophilia, which raises the possibility that wheat or
glutenmay be responsible for the genesis of symptoms in a subset
of patients with FD (84,85). Symptom improvement after with-
drawal of gluten has been reported in patients with FD (Table 1
and Figure 1). A retrospective study suggested that more than
90% of patients with nonulcer dyspepsia with duodenal Marsh-
type lesions responded to a gluten-free diet and improved ab-
normal duodenal pathology or celiac serology (86). However,
these patients may experience celiac disease rather than FD. The
effect ofwheat in patients with FDmay bemediated by the fructan
content, as discussed in the low FODMAP diet, through the effect
of gluten itself (atypical allergy) or by other wheat components,
including amylase trypsin inhibitors, which are nongluten pro-
teins capable of activating the innate immune system. In a random-
izedcrossover study that included77patientswith refractoryFD,only
35% (n5 27) experienced benefit after 6 weeks on a gluten-free diet,
and only 5 deteriorated after a blinded gluten challenge, suggesting
the benefit of a gluten-free diet mediated by factors other than glu-
ten (87). In apilot trial in 11patientswithFDona lowFODMAP, low

gluten diet, there was a nonsignificant tendency for symptom im-
provement, but this study was underpowered and could not differ
between elimination effects of gluten or fructans (69). In another
study including 134 patients with DGBI, of whom only 22 experi-
enced FD,more than 70% of patients responded to a gluten-free diet,
but there were no statistically significant differences between patients
who were subsequently challenged with gluten or placebo, again
suggesting that FODMAP rather than gluten may be the cause of
symptoms (88). Taken together, the evidence for a gluten-free diet in
FD is limited and suggests that the symptom-reducing effects in FD
can be due to gluten itself, reduced FODMAP content (most likely),
or other mechanisms. The gluten-free diet cannot be recommended
for clinical practice at present.

Low-residue diet

The effects of the physical properties of a meal have only been for-
mally assessed in patients with gastroparesis. In diabetic gastro-
paresis, meals with small particle size improve gastric emptying rate
compared with large particle size meals (89), and this was associated
with reduced gastroparesis symptoms, including associated symp-
toms of gastroesophageal reflux (90) (Table 1 and Figure 1). A small
crossover study in patients with diabetic and idiopathic gastroparesis
showed less intense and less frequent upper gastrointestinal symp-
toms after a low-fat vs high-fat solid meal and a further symptom
reduction after both a high-fat and low-fat liquidmeal, with the least
symptoms after the latter (36). Small particle size or liquid nutrition
can be recommended in gastroparesis based on these findings, but
the relative efficacy of the diet versus pharmacological treatment
approaches requires additional studies.

Mediterranean diet

The Mediterranean diet comprises food and eating habits of coun-
tries bordering the Mediterranean sea (e.g., Italy, Spain, France, and
Greece). It includes a high intake of vegetables, fruits, legumes, ce-
reals, grains, fish, and unsaturated fats such as olive oil and reduced
intake ofmeat anddairy foods (91). TheMediterraneandiet has been
associated with a beneficial role in cardiovascular disease prevention
and depression (92–94). Recent studies in adults and in children and

Figure 1. Schematic overview of pathogenetic mechanisms in functional dyspepsia and gastroparesis and the putative effects of therapeutic dietary
interventions. CLE, confocal laser endomicroscopy; FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; LES, lower
esophageal sphincter; TLESR, transient lower esophageal sphincter relaxation.
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adolescents showed that poor adherence to theMediterranean diet is
associated with symptoms of IBS and FD (95,96). The effect of
implementing this diet in FD or gastroparesis has not been in-
vestigated. Theoretical potential benefits may relate to high antioxi-
dant and polyphenol contents, exerting anti-inflammatory effects,
and to increased diversity of the gut microbiome (97–99). On the
contrary, theMediterranean diet is rich in FODMAP.Given the lack
of prospective interventional data, the diet cannot be recommended
for clinical practice at present.

CONCLUSION
Overall, the effect of diet as a trigger of upperDGBI symptoms has
the potential to target both gastric sensorimotor function and
duodenalmucosal alterations and gut peptide release.While there
are emerging signs of efficacy of a low FODMAP, low-residue,
gluten-free, or 6-food elimination diet, we are still at an early
phase of understanding the intricatemechanistic interactions and
the therapeutic benefits. Only a low FODMAP diet for FD and a
low-residue diet for gastroparesis have sufficient (emerging) ev-
idence for use in clinical practice. In esophageal disease, soft foods
are used to manage dysphagia, and fat or residue restriction can
help diminish heartburn.Ongoing and future studies will allowus
to define with more certainty the effects of dietary interventions
and their therapeutic role in the management of upper DGBI.

CONFLICTS OF INTEREST

Guarantor of the article: Jan Tack, MD, PhD.
Specific author contributions: All authors: reviewing final
document for content. J.T.: literature search, draft section writings,
introduction, and section on esophageal disorders. F.C.: section of
functional dyspepsia, FODMAP, and confocal laser endomicroscopy
based. V.T.: section on gluten elimination and cold/hot diet. H.T.:
section on gastroparesis.
Financial support: None to report.
Potential competing interests: None to report.

REFERENCES
1. Manning LP, Biesiekierski JR. Use of dietary interventions for functional

gastrointestinal disorders. Curr Opin Pharmacol 2018;43:132–8.
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61. Filipović BF, Randjelovic T, Kovacevic N, et al. Laboratory parameters
and nutritional status in patients with functional dyspepsia. Eur J Intern
Med 2011;22(3):300–4.

62. Parkman HP, Yates KP, Hasler WL, et al. Dietary intake and nutritional
deficiencies in patients with diabetic or idiopathic gastroparesis.
Gastroenterology 2011;141(2):486–98, 98.e1–7.

63. Ogorek CP, Davidson L, Fisher RS, et al. Idiopathic gastroparesis is
associated with a multiplicity of severe dietary deficiencies. Am J
Gastroenterol 1991;86(4):423–8.

64. Aro P, Talley NJ, Ronkainen J, et al. Anxiety is associated with
uninvestigated and functional dyspepsia (Rome III criteria) in a Swedish
population-based study. Gastroenterology 2009;137(1):94–100.

65. Burton Murray H, Jehangir A, Silvernale CJ, et al. Avoidant/restrictive
food intake disorder symptoms are frequent in patients presenting for
symptoms of gastroparesis. Neurogastroenterol Motil 2020;32(12):
e13931.

66. Black CJ, Staudacher HM, Ford AC. Efficacy of a low FODMAP diet in
irritable bowel syndrome: Systematic review and network meta-analysis.
Gut. Published online August 10, 2021 (doi: 10.1136/gutjnl-2021-325214).

67. Staudacher HM,Nevin AN, DuffC, et al. Epigastric symptom response to
low FODMAP dietary advice compared with standard dietetic advice in
individuals with functional dyspepsia. Neurogastroenterol Motil 2021;
33(11):e14148.

68. Goyal O, Nohria S, Batta S, et al. Low fermentable oligosaccharides,
disaccharides, monosaccharides, and polyols diet versus traditional
dietary advice for functional dyspepsia: A randomized controlled trial.
J Gastroenterol Hepatol 2022;37(2):301–9.

69. Potter MDE, Duncanson K, Jones MP, et al. Wheat sensitivity and
functional dyspepsia: A pilot, double-blind, randomized, placebo-
controlled dietary crossover trial with novel challenge protocol. Nutrients
2020;12(7):1947.

70. Masuy I, Van Oudenhove L, Tack J, et al. Effect of intragastric FODMAP
infusion on upper gastrointestinal motility, gastrointestinal, and
psychological symptoms in irritable bowel syndrome vs healthy controls.
Neurogastroenterol Motil 2018;30(1). (doi: 10.1111/nmo.13167).

71. Hsu E. Innovation in Chinese Medicine. Cambridge University Press:
Cambridge; New York, 2001.

72. Miura S, Sugano K, Kinoshita Y, et al. Diagnosis and treatment of
functional gastrointestinal disorders in the Asia-Pacific region: A survey
of current practices. J Gastroenterol Hepatol 2011;26(Suppl 3):2–11.

73. Weng W, Chen J. The eastern perspective on functional foods based on
traditional Chinese medicine. Nutr Rev 1996;54:S11–16.

74. Chu NHS, Yao CK, Tan VPY. Food therapy in sinosphere Asia. J Clin
Gastroenterol 2018;52(2):105–13.

75. Hu ML, Rayner CK, Wu KL, et al. Effect of ginger on gastric motility and
symptomsof functional dyspepsia.World JGastroenterol 2011;17(1):105–10.

Copyright © 2022 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The American College of Gastroenterology The American Journal of GASTROENTEROLOGY

SP
EC

IA
L
SE

C
TI
O
N

Evidence-Based and Emerging Dietary Approaches 971



76. Giacosa A, Guido D, Grassi M, et al. The effect of ginger (Zingiber
officinalis) and artichoke (Cynara cardunculus) extract supplementation
on functional dyspepsia: A randomised, double-blind, and placebo-
controlled clinical trial. Evid Based Complement Alternat Med 2015;
2015:915087.

77. Karrer T, Bartoshuk L. Effects of capsaicin desensitization on taste in
humans. Physiol Behav 1995;57(3):421–9.

78. Bortolotti M, Coccia G, Grossi G, et al. The treatment of functional
dyspepsiawith red pepper. Aliment Pharmacol Ther 2002;16(6):1075–82.

79. KoloskiN, JonesM,WalkerMM, et al. Population based study:Atopy and
autoimmune diseases are associated with functional dyspepsia and
irritable bowel syndrome, independent of psychological distress. Aliment
Pharmacol Ther 2019;49(5):546–55.

80. Zuo XL, Li YQ, Li WJ, et al. Alterations of food antigen-specific serum
immunoglobulins G and E antibodies in patients with irritable bowel
syndrome and functional dyspepsia. Clin Exp Allergy 2007;37(6):823–30.

81. Fritscher-Ravens A, Schuppan D, Ellrichmann M, et al. Confocal
endomicroscopy shows food-associated changes in the intestinal mucosa
of patients with irritable bowel syndrome. Gastroenterology 2014;147(5):
1012–20.e4.

82. Fritscher-Ravens A, Pflaum T, Mösinger M, et al. Many patients with
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