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Acomprehensive review of dyspepsia is presented. Top-
ics discussed are causes of dyspepsia, prevalence, causes

of symptoms (motility abnormalities, visceral hypersensitiv-
ity, psychosocial aspects, role of Helicobacter pylori), investi-
gations of patients with dyspepsia and, finally, whether there
is effective treatment.

WHAT IS DYSPEPSIA?
Some physicians use the term dyspepsia to refer to abdominal
pain or discomfort that occurs in relation to meals or that is
referable to the upper alimentary tract. An international
group of clinical investigators suggested that dyspepsia be
defined as the presence of episodic or persistent pain or
discomfort localized to the epigastrium or upper abdomen
(1,2). I use the term dyspepsia to mean chronic or recurrent
upper abdominal discomfort or nausea that may not be re-
lated to meals (3,4). The terms nonulcer dyspepsia (NUD)
and functional dyspepsia are often used interchangeably.
The topic of NUD has been reviewed (5). NUD is not a
single entity, but rather represents multiple syndromes. It

used to be suggested that patients with dyspepsia fall into
distinct symptom subgroups that may indicate different un-
derlying etiologies (6). These groups included patients with
‘classical’ ulcer symptoms (termed ulcer-like dyspepsia);
symptoms suggestive of gastric stasis or small bowel dysmotil-
ity (termed dysmotility-like dyspepsia); dyspepsia accom-
panied by symptoms suggestive of gastroesophageal reflux
(termed reflux-like dyspepsia); and concurrent symptoms of
irritable bowel syndrome (IBS). However, we now recognize
that these dyspepsia subgroups appear to have little clinical
use and may be inappropriate to classify dyspepsia (7).

Why? Because symptom groups may overlap, symptom
patterns are not directly attributed to any particular pathol-
ogy and symptom patterns are not necessarily diagnostic.
Thus, there is a problem with subclassification by either the
suggested physiological abnormalities reported by some pa-
tients (such as delayed gastric emptying or gut contractible
disturbances) or by anticipated responses to therapeutic
agents, which do not differentiate between patients classified
into these subgroups. Nonetheless, when deciding whether
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to use a prokinetic agent or acid-lowering therapy as an
initial four-week therapeutic trial in the otherwise well pa-
tient with dyspepsia, it makes sense to at least attempt to
tailor the choice of medication to the patient’s symptoms.
Dysmotility-like dyspepsia is suggested by the symptom clus-
ter of late postprandial fullness, bloating (‘gas’), early satiety,
nausea or vomiting. A prokinetic agent is a reasonable first
choice. Reflux-like dyspepsia is characterized by burning
retrosternal discomfort moving upwards from the epigas-
trum, with or without regurgitation. Indeed, when the pa-
tient presents with dominant symptoms of heartburn or
regurgitation, the sensitivity of these symptoms for reflux
esophagitis is 73% and 66%, respectively, with specificity of
53% and 58%, and positive predictive value of 70% (8).
These symptoms will likely respond to a prokinetic or an
antisecretory agent such as an antacid or an H2-receptor
antagonist. In patients with ulcer-like dyspepsia suggested
by persistent or recurrent upper abdominal pain or discom-
fort, particularly ‘hunger pain’ relieved by food or antacids
or occurring at night, begin treatment with antisecretory
therapy.

WHAT CAUSES DYSPEPSIA?
In patients presenting with dyspepsia, peptic ulcer disease,
gastroesophageal reflux disease (GERD) and gastric cancer
need to be excluded. There is considerable overlap among
symptoms in patients with duodenal ulcer, gastric ulcer or
NUD. For example, neither night pain (sufficient to wake
the patient from sleep) nor other symptoms are useful in
discriminating organic from functional gastrointestinal dis-
eases (9). Some patients will have heartburn and acid regur-
gitation suggestive of GERD but have a normal upper endo-
scopy (hence, the term ‘endoscopy-negative’ dyspepsia).
Although histological evidence of esophagitis may be pre-
sent, sometimes absolutely no findings are found (‘endo-
scopy-negative’ GERD). Dyspepsia can also be caused by
aerophagy, but it is equally common in patients with NUD,
peptic ulcer disease and cholelithiasis (10).

Clinicians previously used the term ‘x-ray negative dys-
pepsia’, now called ‘endoscopy-negative dyspepsia’. Some-
times NUD is incorrectly called ‘nervous dyspepsia’ (the
patient’s symptoms are not necessarily related to their emo-
tional state). When the ending ‘-itis’ is used it is even less
clear whether the associated gastritis or duodenitis is neces-
sarily the cause of the dyspepsia. Symptoms alone are not
sensitive in discriminating NUD from other diagnoses in
patients who undergo endoscopy. For example, symptoms
are useful in separating chronic peptic ulcer disease from
NUD, with a sensitivity of only 55% and a specificity of 80%.
Symptoms are better in distinguishing GERD from NUD,
with 80% sensitivity and 80% specificity. This suggests that
symptoms can be used to identify patients with objective
evidence of gastroesophageal reflux at endoscopy. The differ-
ential diagnosis of NUD is similar to that of GERD, with the
two conditions occasionally coexisting as part of a diffuse
disorder of gastrointestinal motility (11,12).

Biliary pain due to cholelithiasis is different from dyspep-

sia, and symptoms such as flatulence, heartburn or dyspepsia
may be equally common in persons with and without gall-
stones. Indeed, there is no convincing evidence that gall-
stones cause dyspepsia in the absence of typical biliary pain
(13). Of course care must be taken to ensure that dyspepsia
is not associated with extraintestinal conditions such as heart
failure or uremia.

IBS may be defined as persistent or recurrent abdominal
pain related to defecation in the absence of demonstrable
pathology (14-17). Abdominal pain is common to both IBS
and NUD, and the two may coexist (15). In fact, about 80%
to 90% of patients with IBS may report dyspepsia (18,19).
Only a minority of persons with IBS present to physicians for
medical care, and the basis for this care-seeking behaviour is
unclear (20). It is also unknown why many persons with
these so-called functional disorders have very real symptoms
yet never seek a physician’s assistance (21). Anxiety that
dyspeptic symptoms might signify a serious problem and
stressful life events are important reasons why some persons
consult a physician (22).

PREVALENCE
About 40% of referrals to gastroenterologists are for func-
tional gastrointestinal problems (16). A study in the early
1990s in Olmsted County, Minnesota showed that the age-
and sex-adjusted prevalence of dyspepsia was 25.8/100; 64%
of those questioned had ulcer-like dyspepsia, 31% had dys-
motility-like dyspepsia and 38% had reflux-like dyspepsia.
There was considerable overlap among the groups (43% of
subjects with dyspepsia could be classified in more than one
subgroup) and one-third of the dyspeptics also had symptoms
suggestive of IBS (23).

In population studies from Europe and the United States,
the reported prevalence of dyspepsia varies from 2.5% to 41%
depending in part on whether patients with symptoms of
GERD or IBS are included (24). Two population-based co-
hort studies have shown that the prevalence of dyspepsia
remains approximately constant over time (19,25). Dyspep-
sia is costly to our health care system because of the frequent
need for medications and because investigations are often
necessary to exclude the presence of disease.

WHAT IS THE CAUSE OF SYMPTOMS?
It remains unclear what the role of the psyche is in the
pathogenesis of dyspepsia, let alone its role in intestinal
motor abnormalities or H pylori-associated ulcer disease.
While dyspepsia is a common experience, it is abnormal
because there is likely an underlying disorder, not a psycho-
logical defect, producing the symptoms. The pathophysi-
ological basis of functional bowel disorders is highly specula-
tive, including, for example, motility disturbances, visceral
hypersensitivity or psychosocial disturbances (26).
Motility abnormalities: Gastrointestinal motility is complex,
with a balance of inhibitory and excitatory neuronal, hu-
moral and mechanical factors (27). Some patients may have
symptoms suggestive of a motility disorder yet do not respond
to a prokinetic agent, while others will respond to a proki-
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netic without showing changes in sophisticated measures of
disordered motility. From about 30% to 80% of NUD pa-
tients present with delayed gastric emptying (28,29). The
proportion of persons with NUD who have antral hypomo-
tility varies from 25% to greater than 56% (29). Antral wall
motion abnormalities have been reported on ultrasonogra-
phy, as has been impaired accommodation of the proximal
stomach to a meal (30), which may also be associated with
intestinal dysmotility (31). There is a poor correlation be-
tween gastric emptying and symptoms, and these may vary
independently in response to therapy (32).
Visceral hypersensitivity: Patients with NUD may have
visceral hypersensitivity, with amplified conscious percep-
tion of the intestinal wall becoming apparent when gut
mechanoreceptors are activated. In addition to this possible
peripheral mechanism, there may be a central mechanism
with aberrant processing of afferent input at spinal or brain
centres (33). To illustrate a functional disorder: IBS patients
are more sensitive to distension of the bowel than matched
controls but are no more responsive to somatic pain, even
though they may be more sensitive to visceral pain (34,35).
Anxiety may lower the threshold for labelling the somatic
sensations caused by normal physiological events as ‘painful’
or ‘symptoms of disease’ (36).
Psyche: The psychosocial aspects of functional gastrointes-
tinal disorders have been reviewed (37). Numerous authors
have classified NUD and IBS as psychophysiological disor-
ders in which physiological disturbances occur as an integral
part of a physiological reaction (38,39). An Australian study
showed that anxiety and neuroticism levels may be increased
in out-patients with NUD compared with asymptomatic
controls, but the level was not increased when compared with
that of a group of disease controls (40). A study done in the
midwest United States showed that hypochondriasis weakly
correlates with the presence of pain in patients with NUD,
IBS and organic disease (41). However, the Minnesota Mul-
tiphasic Personality Inventory classified NUD and IBS cor-
rectly in only about one-third of those persons (41). Thus, it
is questionable whether the majority of patients with func-
tional gastrointestinal disease demonstrate major psychopa-
thology. Indeed, while patients with NUD and IBS were
more preoccupied with medical symptoms, had increased
levels of depression and pessimism, were more self-centred
and intended to use denial in coping with stress (as reflected
by elevated Multiphasic Personality Inventory Scores on the
hypochondriasis, depression and hysteria scales) compared
with healthy controls, the differences were small and of
minimal clinical significance.

IBS, dyspepsia and heartburn unfortunately sometimes
are associated with history of self-reported sexual, physical,
emotional and verbal abuse in childhood and adulthood
(16,42,43). It is unclear whether therapy for this abuse helps
the patient’s gastrointestinal complaints.
What is the role of H pylori? Some persons with endo-
scopically negative dyspepsia may have histological evidence
of gastritis and associated H pylori infection. Is it possible that
inflammation of the gastric mucosa from H pylori, for exam-

ple, could cause symptoms of dyspepsia? H pylori gastritis may
be found in about half of NUD patients, although the preva-
lence in asymptomatic persons in the same community may
be similar (44,45). Results of 16 trials of the role of H pylori

therapy as a cause of dyspepsia have been examined, and
while eight trials reported that anti-H pylori therapy was
efficacious, eight failed to detect a statistically significant
benefit (46). Because of methodological problems with some
of these studies, it is still not possible to conclude whether
eradication of H pylori may be useful to manage NUD pa-
tients. Thus, I suspect that while there is no convincing
evidence of a causal relationship between H pylori and NUD
(47), eventually there may be found to be a group of NUD
patients whose symptoms can be improved with H pylori

eradication.

INVESTIGATIONS
Of course not all patients with dyspepsia require a diagnostic
test; in the Canadian GERD Consensus Report (48), as well
as in the Health and Public Policy Committee of the Ameri-
can College of Physicians (49), endoscopy for otherwise well,
young dyspeptic patients is recommended only after failure of
changes in lifestyle and nonresponse of symptomatic thera-
peutic measures such as a short course of antacids, an H2-
receptor antagonist or a prokinetic agent. The average age of
patients referred to endoscopy is related to the modality of
referral selection from family physicians or specialists (50).
Endoscopic examination of the esophagus, stomach or duo-
denum is the investigation of choice in patients with dyspep-
sia to exclude peptic ulcer disease, GERD or carcinoma.

Over the past eight to 10 years it has been suggested that
the initial management of patients with dyspepsia, in the
absence of ‘alarm symptoms’ (such as dysphagia, weight loss
or anemia), should be a short empirical course of antisecre-
tory drugs, with endoscopy advocated only for patients not
responding to this trial (49). The National Institutes of
Health Consensus Panel (1994) recommended that eradica-
tion therapy for an H pylori infection be undertaken only
when the patient has a present or past ulcer. Empirical
therapy is aimed to reduce unnecessary use of health care
resources by improving the symptoms of GERD and healing
peptic ulcers to help the NUD patient. Recurrence or nonre-
sponsiveness of symptoms suggests erosive esophagitis, recur-
rent peptic ulceration and, therefore, the possible presence of
H pylori or gastric carcinoma. But if the therapeutic trial is
aimed at healing peptic ulcers, then don’t we need to know
that the patient actually has an ulcer and has H pylori? If 20%
of patients with dyspepsia have an ulcer, over 90% of whom
have an H pylori infection, then should we screen every
dyspeptic person for H pylori? If results are positive, should
anti-H pylori therapy be used? We await the results of the
first Canadian H pylori consensus guidelines for guidance on
these issues.

Many of our decisions in Canadian medicine today are
driven by cost considerations. What are the alternate man-
agement strategies for patients with suspected peptic ulcer
disease (51)? First, decision analysis from a decision tree is
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needed. Second, making reasonable assumptions is vital –
the presence of peptic ulcer disease in a dyspeptic population
is 20%; H pylori infection in the presence of ulcer, 95%;
H pylori infection in the absence of ulcer, 50%; ulcer healing
rate after antisecretory therapy, 75%, H pylori eradication
rate, 80%; recurrent symptom rate with active ulcer, 70%;
recurrent symptoms with no ulcer, 30%; serious antibiotic
complication rate per anti-H pylori course, 5%; and sensitiv-
ity and specificity of qualitative serological test for H pylori,
95%. Finally, sensitivity analysis to test the stability of
the model is necessary. These alternate management strate-
gies suggest that immediate endoscopic strategies are as cost-
effective as the empirical approaches, as long as the total
endoscopy costs are less than US$500. For most provinces,
the professional, procedural and facility fees would be much
less than CDN$500, let alone US$500. But with the long
waiting period to see a gastroenterologist, the empirical ap-
proach is what is actually undertaken while waiting for the
diagnostic procedure!

This decision analysis was based on only 20% of dyspeptic
patients having a peptic ulcer. Higher rates have been re-
ported (52,53). What is the recurrence rate of symptoms in
our patient population with NUD? If greater than 70%,

initial endoscopy may be ‘economically competitive’. We do
not have ‘local’ Canadian data. However, when initially
using the empirical treatment strategy, two-thirds of the
patients eventually undergo endoscopy, with higher indirect
(ie, non-third party payer) costs from sick leave days as well
as ulcer drug use (54). But this again begs the question: who
will do all these endoscopies? The provincial ministries will
not likely support the training of a growing number of endo-
scopists and I doubt that there are enough of us to endoscope
every dyspeptic Canadian!

I suggest that the physician take a diet history in a patient
with dyspepsia, look for alterations in bowel habit and weight
change, and enquire into the patient’s general health to
ensure that the patient does not suffer from a systemic disease
(Figure 1). A four-week therapeutic trial with medication is
to be undertaken, and if the patient’s symptoms persist or
recur, then endoscopy is indicated.

IS THERE EFFECTIVE TREATMENT?
Assuming that there are no alarm symptoms, the algorithm
shown in Figure 1 may be followed. A number of factors, such
as use of nonsteroidal anti-inflammatory drugs, acetamino-
phen, coffee, alcohol, cigarette smoking and diet (such as
large meals or the ingestion of fatty foods, citrus fruits, car-
bonated beverages or milk in a person with lactose intoler-
ance), may play a role in the symptoms of dyspepsia in some
persons. Although lifestyle may not be a risk factor, lifestyle
changes should be undertaken as part of the initial manage-
ment program. While no special diet is recommended for
NUD patients, they may do well if they avoid foods that
trigger their symptoms or if they eat smaller meals slowly.
Obvious stressors in the patient’s life need to be avoided, or
a coping program offered and accepted. If GERD is suspected,
then appropriate lifestyle changes must be undertaken, such
as weight loss, cessation of smoking, avoidance of tight-fit-
ting clothes and elevation of the head of the bed. By the time
most persons present to their physician, he or she will already
have taken over-the-counter antacids, over-the-counter H2-
receptor antagonists or both.

If over-the-counter measures fail and if lifestyle changes
do not provide relief of the patient’s symptoms, then a step-
up approach may be used, comprising a short therapeutic trial
with full therapeutic doses of H2-receptor antagonists, prok-
inetic agents or proton pump inhibitors. If the symptoms are
relieved, then drug therapy is to be stopped (Figure 1). If after
a successful short trial the dyspepsia returns while lifestyle
changes are being maintained, the drug trial is to be repeated
with the same or another class of medication. If the therapeu-
tic trial is unsuccessful then an endoscopy is necessary. This
safe approach is likely to be acceptable to most patients and
provides the option of investigating only those with poten-
tially more serious disease. The results of meta-analyses on
the effectiveness of various therapeutic options in NUD
are inconclusive (55-59). This is partly because of the hetero-
geneity of NUD and partly because the selected outcome
variables may not necessarily have been validated or de-
fined sufficiently clearly in clinical studies of NUD. Thus,

Figure 1) Hp-Rx Eradicate Helicobacter pylori (Hp); Sym-Rx Treat
symptoms, lifestyle changes, stop nonsteroidal anti-inflammatory drugs
(NSAIDs), diet to tolerance, short course (no more than four weeks) of
over-the-counter antacids/H2-receptor antagonists, and therapeutic doses
of H2-receptor antagonists, prokinetics and proton pump inhibitions.
UBT Urea breath test
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it must be recognized that it is certain that not all patients
will respond to prokinetic medications or acid-lowering
therapy.

What about the future? A number of agents are currently
under study for possible use in persons with NUD, such as

5HT3 or 5HT4 agonists, somatostatin analogues (octro-
etide), gonadotropin-releasing hormone analogues (eg,
leuprolide), cholecystokinin-receptor antagonists (eg, loxi-
glumide), calcium channel blockers and peripheral kappa
receptor opiate agonists (eg, fedotozine).
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