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gastrointestinal disorder characterised by early satiety, post-prandial fullness or
Correspondence epigastric pain related to meals, which affects up to 20% of western
K. R. Duncanson, Faculty of Health and Medicine, populations. A high dietary fat intake has been linked to FD and duodenal
School of Health Sciences, The University of . hilia has b ted in FD. We h thesised that 11 h
Newcastle, University Drive, Callaghan, NSW 2308, eosinophilia has been noted in FD. We hypothesised that an allergen such as

wheat is a risk factor for FD and that withdrawal will improve symptoms of

Australia.

Tel.: +61 428 848 264 FD. We aimed to investigate the relationship between food and functional
Fax: +61 300 654 885 dyspepsia.

E-mail: kerith.duncanson@newcastle.edu.au Methods: Sixteen out of 6451 studies identified in a database search of six

databases met the inclusion criteria of studies examining the effect of nutrients,
foods and food components in adults with FD or FD symptoms.

Results: Wheat-containing foods were implicated in FD symptom induction in
six studies, four of which were not specifically investigating gluten and two
that were gluten-specific, with the implementation of a gluten-free diet
demonstrating a reduction in symptoms. Dietary fat was associated with FD in
all three studies that specifically measured this association. Specific foods
reported as inducing symptoms were high in either natural food chemicals, high
in fermentable carbohydrates or high in wheat/gluten. Caffeine was associated
with FD in four studies, although any association with alcohol was uncertain.
Conclusions: Wheat and dietary fats may play key roles in the generation of FD
symptoms and reduction or withdrawal eased symptoms. Randomised trials
investigating the roles of gluten, FODMAPs (fermentable oligosaccharide,
disaccharide, monosaccharide and polyols) and high fat ingestion and naturally
occurring food chemicals in the generation of functional dyspepsia symptoms
are warranted and further investigation of the mechanisms is now required.

Introduction

Functional dyspepsia (FD) is highly prevalent and debili- ties in the absence of any associated structural or metatating
condition "? that afflicts in 5—-12% of the popula- bolic disease ©. No objective diagnostic tools for tion in Eastern populations
and 10-20% of Western functional dyspepsia are currently available, although populations . The prevalence of
uninvestigated dyspep- meal induction of symptoms is a consistent, reproducible sia is also significantly higher in women,
smokers, those feature "9, Psychological factors may influence the individuals infected with Helicobacter pylori and
individu- symptoms experienced by some patients with functional als using nonsteroidal anti-inflammatory drugs ®.
dyspepsia ® and may relate to heightened visceral hyper-

The diagnostic criteria for functional dyspepsia are sensitivity ¢, Few physiological disturbances have been based on
expert consensus as defined by the Rome IV cri- shown to have any correlation with symptoms of functeria (updated from
Rome III in 2016), with the defining tional dyspepsia, although the origin of these troublesome
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symptoms is now considered to be a result of disrupted
gastroduodenal neuropathophysiology, including gastric
disaccommodation and duodenal eosinophilia linked to
early satiety (2,5.,6).

Although symptoms of burning, pressure, early satiety,
nausea, belching and bloating often are reported by
patients to occur following food consumption ), very few
clinical trials formally evaluate dietary interventions for
the management of functional dyspepsia. These studies
suggest that associations may exist between symptoms of
functional dyspepsia and dietary variables such as total
energy intake, total food volume, meal frequency, specific
food components (i.e. nutrients or food chemicals) and
also nonfood variables relating to anxiety about eating
associated with previous episodes of symptoms %,
Specifically, dietary fats have been reported as being
associated with post-prandial fullness and may be
restricted in the diets of patients with functional dyspepsia
). Wheat has been implicated in triggering symptoms of
several functional gastrointestinal disorders, although
whether wheat proteins or fermentable oligosaccharide,
disaccharide, monosaccharide and polyols (FODMAPs)
are responsible is not widely accepted ©-'?. The
observation of excess duodenal eosinophils in patients
with functional dyspepsia, as well as in nonpatients from
the community who suffer post-prandial distress, now
observed globally, suggests that food antigens might play
arole in the disease, perhaps through increasing duodenal
permeability and stimulating immune activation (319,
However, the nature and direction of food associations
and specific ‘active’ components of implicated foods are
generally unclear.

Current pharmacological treatment options for
functional dyspepsia are suboptimal in symptom
reduction ©®, even though functional dyspepsia has a
significant impact on quality of life, work performance
and the interpersonal relationships of sufferers ¥, Current
dietary recommendations reported in the literature focus
on eating low-fat meals, as well as more frequent, smaller
meals 19, Dietary advice is usually provided by the
gastroenterologist rather than a dietitian and is not
currently substantiated by evidence from randomised
controlled trials 1® or included in evidence-based practice
guidelines. Such advice may not be comprehensive or
sufficiently specific to result in significant improvements
in symptoms, or be suitable for both post-prandial distress
syndrome and epigastric pain syndrome subtypes of
functional dyspepsia. Thus, there is currently no
standardised approach to the dietary management of

K. R. Duncanson et al.

functional dyspepsia, in contrast to irritable bowel
syndrome (7,

Further investigation into the reported food provocation
of specific dyspeptic symptoms has been recommended
(@, The aim of this systematic review is to identify and
describe the influence of specific foods or food
components  (macronutrients, micronutrients, food
chemicals, food allergens, fibre) on specific and/or overall
symptoms of functional dyspepsia sufferers aged over 16
years.

Materials and methods

Search strategy

A search of the medical literature from January 1982 to
February 2016 was conducted using six electronic databases:
Cinahl, EMBASE, MEDLINE, Medline in Process,
PsycINFO and the Cochrane central register of controlled
trials. Studies examining the effect of nutrients, foods and food
components in adults (over the age of 16 years) with functional
dyspepsia were eligible for inclusion. Twelve search terms
associated with functional dyspepsia were combined with 22
food-related terms identified as being relevant to functional
dyspepsia from the existing literature (search strategy: see
Supporting information, Table S1). Titles and abstracts of
papers identified by the initial search were evaluated by two
reviewers for alignment with the study question and
inclusion/exclusion criteria. Full-text articles of all potentially
relevant papers were obtained and the bibliographies of all
identified relevant studies were hand-searched for additional
relevant articles. Articles were assessed independently by two
reviewers (KRD, TLB) in accordance with previously
established eligibility criteria. Disagreement between
investigators was resolved by consensus or a third reviewer
(NJT).

Inclusion and exclusion criteria

Experimental, observational or epidemiological studies of
people aged 216 years that assessed functional dyspepsia (or
previous diagnostic equivalent) based on Rome I, II or III
criteria or reported gastroduodenal symptoms (e.g. epigastric
pain, early satiety, post-prandial fullness) and at least one
dietary outcome measure, and reported on the associations
between food or diet and at least one dyspeptic symptom were
considered for inclusion in the review. Studies of children
aged <16 years and a positive upper endoscopy (peptic ulcer,
oesophagitis, coeliac disease or cancer) were excluded.
Studies that did not involve the oral ingestion of food (e.g.
infusions or dietary supplements) were excluded to ensure that

22017 The British Dietetic Association Ltd.
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the conditions associated with symptom induction as a result
of food ingestion were physiologically representative.

Assessment of methodological quality

Critical appraisal of study quality (including risk of bias) was
performed independently using the ROBINS-I tool for
assessing risk of bias in nonrandomised studies of
interventions !® or the RoB-2, a revised tool to assess risk of
bias in randomised trials !® (see Supporting information,
Table S2). Two investigators (KRD, TLB) independently
assessed the studies against the predetermined tool criteria,
with disagreements resolved by consensus or by a third
investigator (NJT).

Data extraction

Data were extracted independently by two reviewers into a
table containing predetermined categories that had been
developed by the first and second reviewers. The first reviewer
(KRD) checked data extraction and disagreements about data
or table contents was resolved by consensus. The following
clinical data were extracted for each study: year of study,
setting, country of origin, dyspepsia diagnosis information
(criteria, ~ symptoms  measured, symptom  severity
measurement tool), nutrient, food or food consumption pattern
intervention or measurement, duration of exposure (if an
intervention) and food associations with dyspepsia or
dyspeptic symptoms (Table 1).

Data analysis/synthesis

Data from all studies were assessed for equivalent measures
for the purposes of pooling data for statistical metaanalysis. As
a result of non-equivalence of measures and tools, statistical
pooling was not possible, and so the findings are presented in
narrative form, using tables and figures to represent the data.
The review protocol was registered on the PROSPERO
register, with registration number CRD42016033296.

Results

A total of 6451 studies were identified through the search
strategy (Fig. 1) with 35 full-text articles retrieved, of which
16 studies met the inclusion criteria and were included in the
review (Table 1) ?*39, The main reasons for exclusion on
abstract were that studies included patients groups with
overlapping co-morbidities, such as coeliac disease or irritable
bowel syndrome (n = 122), were not specific to functional
dyspepsia (n = 69) or did not specifically relate to oral food
ingestion (n = 55)

22017 The British Dietetic Association Ltd.
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(Fig. 1).

Of the included studies, five studies were case—control
studies (27-30,32), five were cohort studies (24,26,31,33,34), five were
cross-sectional studies ?%21:2%2539 and one was a randomised
placebo-controlled trial ?». The mean age of participants was
43 years (range 18-79 years). Body mass index (BMI) was
reported in seven studies with a mean of 23 kg m?.

Study quality

All 16 studies were rated moderate risk of bias based on
the RoB-2 (1 or Robin-1 risk of bias tool criteria '® (Table
1; S,T; see also see Supporting information, Table S2).
Confounding bias and bias in measurement of outcomes
resulted from variability between included studies in
definitions of symptoms, study methods, study duration,
dietary assessment methods and outcome measures (Table
1;S,T; see also see Supporting information, Table S2).
Recognised Rome 11 criteria was used in two studies ¢,
as well as in another with a modified version used in an
additional study ¥, with Rome III specified in three
studies @*?30 In the remaining studies, diagnosis of
dyspepsia or definition of dyspeptic symptoms
predominantly reflected but did not specify Rome

criteria (20,21,23,24,26-28,32-34). Ten of the 11 studies specified
the symptoms contributing to dyspepsia diagnosis and the
number of symptoms required for diagnosis, and all
studies reported that all included patients had completed
an upper endoscopy showing no organic cause of
symptoms.

Associations with dietary profiles

Two studies specifically investigated response to a
glutenfree diet @3V, In one study 2, patients with a range
of functional gastrointestinal conditions including
functional dyspepsia reported a reduction in abdominal
pain (5.9 2.8 versus 2.7 2.6; P =0.001), bloating

(6.8 2.7 versus 3.4 2.9; P =0.001), post-prandial fullness
(7.2 2.4 versus 3.9 2.5; P =0.001), early satiety (5.7 3.3
versus 2.4 2.4; P = 0.001) and epigastric pain (6.1 2.9
versus 2.9 2.9; P =0.001). The second study revealed that
a gluten-free diet for 18 months resulted in symptom relief
in 31/34 (91.9%) of patients previously shown to have no
upper gastrointestinal endoscopic evidence of structural
disease GV,

Compared with healthy controls, functional dyspepsia
patientsreportedloweroverallenergyintakeinonestudy %,
a lower percentage energy from fat in two studies ?*, a
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higher fibre intake in one study @Y and a lower
carbohydrate intake in one study ®®. Conversely, one
study reported an inverse associations between symptoms
and percentage carbohydrate intake ©% and one study
reported functional dyspepsia patients had higher daily
intakes from carbohydrates @V,

K. R. Duncanson et al.

Associations with nutrients

Dietary fat was associated with onset of symptoms after a
meal challenge or reported as inducing symptoms of
dyspepsia in three studies ?*?%?)_ and specifically with

22017 The British Dietetic Association Ltd.
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Food and functional dyspepsia
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Food and functional dyspepsia
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Food and functional dyspepsia

dyspeptic symptoms of nausea (n = 3 studies) ?*?%*), bloating
(n = 2 studies) ®*?9, post-prandial fullness/discomfort (n = 2
studies) ®** and epigastric pain (n = 2 studies) %%
Perception of fat content was reported as influencing
symptoms in one study ?¥ and dietary fats were reported as
stimulating an accentuated cholecystokinin response (P < 0.01)

and diminished peptide-Y'Y response (P < 0.001) in one study
(29

Associations with foods

Alcohol intake was found not to induce dyspepsia in two
studies 3 whereas a Mayo Clinic study @ reported that
increased alcohol consumption was associated with increased
odds for dyspepsia. More than 60% of dyspeptic patients in
another study @? reported symptom induction following wine
(68%) and beer (62%) consumption. Coffee intake was
associated with symptom induction in more than 50% of
functional dyspepsia

K. R. Duncanson et al.

patients in four studies ¢'?%2739 although no association
was found in one study ®? that specifically analysed coffee
consumption and symptoms. Other problematic foods
reported by participants to be an issue in more than one
study were in descending order: grain/pasta/ wheat
products (n = 6 studies) ?-222731:39) 'soft drink/ carbonated
drinks (n = 4) studies ?*212739) tea (n = 2 studies) %27,
fruit/fruit juice/watermelon (n = 3 studies) (20,27,35), milk (n
=3 studies) (21,27,35), red/bell pepper

)
S
= Records identified through Additional records identified
= database searching through other sources
= (" =9250) ("=10)
)
S
—__/ A A 4
—— Recordsafter duplicates removed
("= 6451)
oo
£
c
()
Q A 4
S
a
Recordsscreenedon title > Records excludedon title
(" = 6451) (" =6170)
—
— Articles excludedon abstract
v (" =246)
- Food but not FD (" = 69)
z Abstract assessed for - 1BS related (45)
= ligibilit »|- Gastric emptying specific (" = 30)
o eligibility - Coeliac specific ("7 = 24)
= ("=281) - Other GIT condition (" = 23)
w - Immune reactions to food (" = 22)
- Lactose specific (7 = 22)
- Fructose malabsorption (7 = 11)
-/ A 4
— Full-text articles assessed Full-text articles excluded
for eligibility > ("=19)
(n - 35) - Food/FD relationship not reported
L) ("=6)
_g - Food extractor hormone (7 =5)
= - Gastric emptying specific (" = 4)
© - Infusion (" = 4)
£ v
Studies included in o n
. . n 22017 The British Dietetic Association Ltd.
systematic review (" = 16)

e 1 Flow chart for retrieval and selection of articles for food and functional dyspepsia (FD) systematic review.
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(n = 3 studies) ?*2"39 and takeout/processed foods (e.g.
pizza/fried food) (n = 3 studies) %2139,

A single study that differentiated associations between
particular foods and symptoms by type of functional
dyspepsia ©%. Bloating was frequent after milk
consumption in the dysmotility-like group, whereas post-
prandial fullness was the predominant complaint of
patients after ingestion of wheat-containing foods. Foods
reported to induce epigastric burning were coffee, pepper,
chocolate and onions. Milk, beans, onions, banana and

carbonated drinks provoked bloating .

Discussion

The present study aimed to determine the link between
particular foods or food components and functional
dyspepsia in adults. Despite the recognition of a likely
dietary role in functional dyspepsia, only 16 studies met
the criteria for inclusion in this review. Wheat and gluten
ingestion were related to both post-prandial distress and
epigastric pain symptoms of functional dyspepsia, and
dietary fats had a consistent influence on post-prandial
distress symptoms. Although other associations between
foods or food components were not directly related to their
nutrient composition, most of the foods reported as
triggering symptoms either contain naturally occurring
food chemicals, FODMAPs or other known triggers of
food intolerances. However, because of the lack of quality
dietary assessment, with few studies using recognised
tools, there are limitations in the conclusions that can be
drawn from these studies.

The majority of studies were carried out in western
countries and data from elsewhere where diets vary are
needed. Despite the study countries generally having
overweight and obesity rates in excess of 50% of the adult
population, most individuals in the included studies
tended to be in the healthy weight range as defined by
BMI. This may be the result of the reported food (and
therefore energy) restriction, particularly restriction of
energy dense dietary fats by patients with functional
dyspepsia and early satiety or fullness or pain after eating
(21,28-30)

. This result is consistent with the reported link
between early satiety and lower BMI ©® and the
observation in a random community sample in Australia
that all dyspepsia symptoms were positively associated
with weight loss, with meal-related complaints such as
postprandial fullness having the strongest associations 7,
It remains unclear whether functional dyspepsia results in
weight loss or if functional dyspepsia occurs more often

22017 The British Dietetic Association Ltd.

Food and functional dyspepsia

in leaner individuals compared to those who are
overweight.

The prediction that dietary fats would be associated
with functional dyspepsia symptoms was supported by the
review findings, with dietary fat restriction and symptom
induction being consistently reported in dyspeptic patient
groups. The restriction of dietary fats reported by
dyspeptic patients in two studies ?'*® is consistent with
the reported induction of symptoms after dietary fat
ingestion in four separate studies 26239 Dietary fat
restriction as a result of symptom induction could not be
established because they were reported in separate
studies. The findings of this review therefore consolidate
the established reported relationship between dietary fats
and functional dyspepsia. Proposed mechanisms by which
fats could induce dyspeptic symptoms (Fig. 2) include
hypersensitivity to gastrointestinal hormones such as
cholecystokinin ®%3 or slowing of gastric emptying 7,
although the link between functional dyspepsia and
delayed gastric emptying is tenuous “?. Alternatively, the
normal vagovagal reflex response to fat release in the
upper small intestine may be altered in functional
dyspepsia, explaining the link to fat inducing symptoms
@D, Further research into whether different types of fats
induce different dyspeptic symptoms or whether specific
symptoms relate to different action of fats on the
gastrointestinal symptoms is warranted.

The variability in proportions of fat, carbohydrate and
protein between functional dyspepsia patients and healthy
controls is likely to be a result of reported symptoms from
specific foods impacting on dietary profiles and therefore
nutrient proportions. It is notable that only one study reported
fibre intake specifically ?D, with the patients and controls both
consuming low fibre intakes of approximately 25% of
recommended intake “?).

The apparently disparate collection of foods reported as
inducing symptoms are each high in either fermentable
carbohydrate (some soft drinks, fruit, fruit juice, watermelon,
milk), wheat/gluten (grain/pasta/wheat products,
takeout/processed foods) or natural food chemicals (fruit, fruit
juice, red pepper, soft drink, tea). The findings in relation to
lactose and fructose intolerance suggest that FODMAPs may
induce symptoms via the small or large bowel “4**¥. Although
the association between FODMAPs and irritable bowel
syndrome is well established 17*9, the present study highlights
the need for further investigation into gastrointestinal
hypersensitivity to gastrointestinal distention and ingested
nutrients in other conditions, including functional dyspepsia
B9 (Fig. 2). Of particular interest are investigations of neural
hypersensitivity to gas production and osmotic pressure within
the upper digestive tract.
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The role of wheat and specifically gluten in functional
dyspepsia is also supported by this review. It is speculated that
gluten (and other wheat related proteins) and FODMAPs are
symptom triggers in irritable bowel syndrome, although this
has sparked debate regarding which food

K. R. Duncanson et al.

The study outcomes of gluten-free diet responsiveness
amongst those with gluten-sensitive enteropathy in patients
with a diagnosis of dysmotility-like dyspepsia with no
previous upper gastrointestinal endoscopic evidence of
structural disease GV provides support for an allergen-induced

SYNDROME| pOST PRANDIAL FULLNESS EARLY SATIATION

UPPER ABDOMINAL] OVERLAPPING PDS

EPIGASTRIC PAIN

OR
avvprond POST PRANDIALNAUSEA - EXCESSIVE BELCHING  BLOATING AND EPS SYMPTOMS| L ) o o oNING
4 4 ¢ * 7 T
(PROPOSED) I vaco'vaca I I | |
MECHANISM I RESPONSE GASTROINTESTINAL ~ NEUROLOGICAL - | G TRACT IRRITANT
: I HYPERSENSITIVITY CHEMORECEPTOR
DUODENAL REFLEX ) I I
AND CYTOKINE ~ ? GI HORMONE I | 1 I
RESPONSE HYPERSENSITIVITY I GASTROINTESTINAL
: ' l MOTILITY I
| FATS | | I | ,
| | ‘FaTTY FoODS' PROCESSED FOODS | | FRUIT FRUITIUICE  PEPPERS i TEA ALCOHOLIC
roops PROTEIN | DAIRYFOODS TAKE-AWAY WATERMELON CHILLI | COFFEE DRINKS
GLUTEN WHEAT |—FRuUCTANS
WHEAT PROTEIN
mitkproTEN =1 DAIRY [ LACTOSE
roop components NUTRIENTS FODMAPs FOOD CHEMICALS  CAFFEINE  ALCOHOL

Figure 2 Food components of symptom inducing foods and associated symptoms in functional dyspepsia, with possible mechanisms of action.

EPS, epigastric pain syndrome; FODMAP, fermentable oligosaccharide, disaccharide, monosaccharide and polyols; Gl, gastrointestinal; PDS,

postprandial distress syndrome.

component triggers which particular symptom ?. Wheat-
containing foods were implicated in functional dyspepsia
symptom induction in six studies, four of

which were not specifically investigating gluten 212735 and
two that were gluten-specific #2*).  Although the
implementation of a gluten-free diet in both gluten-specific
studies clearly demonstrated a reduction in symptoms, the
elimination of dietary wheat, barley and rye would also have
substantially reduced the FODMAP content of these diets,
potentially influencing the results ¢V,

The results of second phase of a study ??, which is not
included in the results section of this review, as a result of the
ingestion of gluten in capsule form, involved a double-blind
gluten or placebo capsule cross-over trial. Twenty-nine
percent (28/98) of patients reported the worsening of their
general well-being (i.e. 3 cm or more change in general
wellbeing visual analogue scale) when taking gluten capsules
compared to the placebo, suggesting a sensitivity to gluten.
This finding supports the hypothesis that different subgroups
of the functional dyspepsia population group are sensitive to
different food components.
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functional dyspepsia model. This model proposes that
genetically predisposed individuals are susceptible to an
allergen such as gliadin leading to mucosal antigen
presentation, barrier disruption and immune activation, further
resulting in eosinophil recruitment %49 The resulting
inflamed duodenum may respond by inducing reflex responses
and cytokine release that alter gastroduodenal function and
result in meal-related symptoms ). Whether gliadin or
nongliadin components of gluten injure and change epithelial
cells by non-DQ2-restricted mechanisms has previously been
questioned @. This review indicates the need for welldesigned
clinical studies that involve randomising patients to a wheat-
free or gluten-free diet and controlling for FODMAP content,
aiming to investigate specific dyspeptic symptom associations
with wheat food components.

Further support for the theory that different symptoms could
be induced by different food components is evident
(35)

, in that epigastric burning symptoms relate to foods
tending to be high in natural food chemicals (salicylates
and amines), whereas foods reported to induce bloating
tended to be high in FODMAPs (milk, beans, onions). It
is important that gluten and FODMAPs are differentiated
in future interventions, and the possible confounding
effect of ingestion of nonfood nutrients should be

22017 The British Dietetic Association Ltd.
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considered. For example, gluten in capsule form may not
be digested in the same way as when consumed in food.
The application of low food chemical diets has become
more common for functional gastrointestinal conditions
43) “47)

, particularly in paediatric populations . However, their
efficacy has been questioned “¥, with a limited availability of
well-designed trials to support this approach for any functional
gastrointestinal conditions. The present review does suggest
the need for more research into the relationship between
naturally occurring food chemicals and functional dyspepsia
because of the number of high chemical foods that are reported
as inducing symptoms, some of which have no other likely
symptom inducing active components. For example, red
pepper (capsicum) contains the active component capsaicin,
which has been studied specifically in patients with functional
dyspepsia “?. Oral intake of capsaicin in capsule form, and
subsequent activation of chemoreceptors, induces dyspeptic
symptoms in susceptible patients “*-*V. Similarly, the risk of
reporting dyspepsia was associated with heavy (3 g day')
dietary chilli intake in an urban multi-racial Asian population
in Malaysia ®?. Although acute ingestion of natural chemicals
has been shown to aggravate symptoms, there is also evidence
that chronic ingestion of capsaicin as chili has the potential to
reduce functional dyspepsia symptoms in small randomised,
controlled studies 3. Therefore, the future investigation of the
role of chemoreceptor activation of neural pathways by natural
food chemicals in FD symptom induction should exclude or
account for other potential symptom-inducing components
such as FODMAPs or gluten (Fig. 2).

The inconclusive results relating to the relationship
between alcohol and functional dyspepsia symptoms may
relate to the differing study types, as well as alcohol
consumption classification and alcohol assessment.
Future investigations of potential relationships between
alcoholic drinks and functional dyspepsia should aim to
determine whether there is a dose-dependent relationship
and whether specific symptoms are triggered by specific
alcoholic beverages. It is also important to determine
whether alcohol itself is responsible as a gastrointestinal
irritant, whether food chemicals in alcoholic drinks
influence symptoms, or whether carbonation is
responsible, given that three studies in this review
reported carbonated drinks as inducing functional
dyspepsia symptoms. Of further interest and comprising a
potential area for further investigation is whether
carbonated drinks induce dyspeptic = symptoms
(particularly gas and bloating) as a result of their
carbonation or acidity or salicylate content. Similarly, the
relationship between coffee and symptoms of functional
dyspepsia requires clarification because variable

22017 The British Dietetic Association Ltd.
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salicylate or caffeine contents of coffee may have
influenced the study outcomes in the respective included
studies.

Nonvalidated diet tools and the absence of assessment
of overall diet may have biased the results. Future studies
should include validated dietary assessment measures that
assess and report on comprehensive diet intake to allow
better insight into relationships between functional
dyspepsia and the diet.

Limitations

Relatively few studies were found and included in this review,
limiting the conclusions that can be drawn between dietary
intakes and symptoms. The lack of a standardised approach to
dietary assessment methods with respect to those included
studies in which primary outcome measures related to food
measurement limited any comparison between studies, and
this issue has been identified previously in the dietary
methodology literature, even in relation to food-based
randomised trials ®¥. However, the present review used a
standardised approach, which included a published
methodology, searching a variety of online databases, assessed
study quality using recognised tools and was completed in
accordance with the PRISMA statement ¢,

Conclusions

In conclusion, wheat and specifically gluten, and also
FODMAP ingestion, high fat ingestion and naturally
occurring food chemicals, may play key roles in the generation
of functional dyspepsia symptoms. Randomised trials are
warranted and further investigation of the responsible
mechanisms is now required.
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