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Abstract  
Gastrointestinal symptoms have a prevalence of 20-40% in the general adult population in the Western 
world. These symptoms are generally considered to be poor predictors of organic findings [e.g. peptic 
ulcer disease (PUD) or malignancy]. Approximately 50% of patients seeking care for such symptoms 
have no organic explanation for these upon investigation. When other organic or other functional 
conditions are excluded [e.g. PUD, gastroesophageal reflux disease (GERD), irritable bowel syndrome 
(IBS)] the remaining patients are labelled as having functional dyspepsia (persistent or recurrent pain 
and/or discomfort centred in the upper abdomen). Management of functional dyspepsia remains a 
challenge, reflecting the heterogeneity of the patients and the uncertain role of drug treatment. Also, 
prognostic factors for treatment success are largely unknown. I have therefore performed a series of 
studies to shed light on these issues: The first study (Paper I) was performed in a randomly selected 
adult population (n=1,001) assessing upper and lower gastrointestinal symptoms at two occasions with 
1 to 6 month intervals. The results show that gastrointestinal symptoms are common (57%) and 
fluctuate to some extent in the shorter term. Troublesome dyspeptic symptoms remain in two out of 
three individuals. This proportion was similar whether or not organic findings were present. In the 
second study (Paper II) 799 patients with dyspeptic symptoms were evaluated with regard to whether 
gastrointestinal symptoms, identified by self-administered questionnaires, correlate with endoscopic 
diagnoses and discriminate organic from non-organic (functional) dyspepsia. The impact of dyspeptic 
symptoms on health-related well-being was also evaluated. Approximately 50% of these dyspeptic 
patients were found to have functional dyspepsia at upper endoscopy. A difference was discovered in 
the symptom profile between patients with organic and functional dyspepsia. Predicting factors for 
functional dyspepsia were found. This study shows that use of self-administered symptom 
questionnaires may aid in clinical decision making for patient management, e.g. by reducing the 
number of endoscopies, although probabilities of risks for organic dyspepsia are difficult to transfer to 
management of the individual patient. The results also indicate that the health-related well-being in 
patients with functional and organic dyspepsia is impaired to the same extent, illustrating the need for 
effective treatment of patients with functional dyspepsia, a group not well served by currently available 
treatment modalities. The aim of the third study (Paper III) was to develop and evaluate a self-
administered questionnaire focusing on upper abdominal and reflux complaints to allow for 
identification of patients with heartburn and factors that might predict symptom relief with omeprazole 
both in GERD and functional dyspepsia patients. The diagnostic validity of the questionnaire was 
tested against endoscopy and 24-hour pH monitoring. The questionnaire had a sensitivity of 92%, but a 
low specificity of 19%. Symptom relief by omeprazole was best predicted by the presence of 
predominant heartburn described as ‘a burning feeling rising from the stomach or lower chest up 
towards the neck’ and ‘relief from antacids’. These results indicate that this questionnaire which used 
descriptive language, appeared to be useful in identifying heartburn and predicting responses to 
omeprazole in patients with upper gastrointestinal symptoms. The fourth study (Paper IV) was a pilot 
study investigating the symptom response to omeprazole 20 mg twice daily or placebo for a duration of 
14 days in 197 patients with functional dyspepsia. We concluded that a subset of patients with 
functional dyspepsia, with or without heartburn, would respond to therapy with omeprazole. In the final 
study (Paper V) the aim was to identify prognostic factors for the treatment success to a 4-week course 
of omeprazole 10 or 20 mg once daily in 826 patients with functional dyspepsia. The most highly 
discriminating predictor of treatment success was the number of days without dyspeptic symptoms 
during the first week of treatment. Fewer days with symptoms during the first week indicated higher 
response rates at four weeks. In addition, positive predictors of treatment response to omeprazole were 
identified as age >40 years, bothersome heartburn, low scores of bloating and diarrhoea, history of 
symptoms for <3 months and low impairment of vitality at baseline. The results indicate that early 
response during the first week to treatment with a proton pump inhibitor seems to predict treatment 
success after four weeks in patients with functional dyspepsia. Conclusion: These studies have shown 
that a large proportion of adult individuals in society, both those who seek and those who do not seek 
medical care, suffer from symptoms located in the upper part of the abdomen regardless of whether an 
organic cause is present. A subset of patients without organic findings and other functional conditions,  
i.e. functional dyspepsia, respond to therapy with omeprazole irrespective of the presence or absence of 
heartburn  . An excellent way to predict the response to a full course of omeprazole in functional 
dyspepsia is to assess the early response (first week) to treatment. These findings allow for better and 
faster targeting of acid inhibitory therapy in functional dyspepsia, which potentially can result in more 
effective clinical management of these patients and savings of health care resources. 
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Abbreviations  
 
APT     All patients treated 
ASQ     Abdominal symptom questionnaire 
b.i.d.     Twice daily 
BMI     Body mass index 
C-D     Carlsson-Dent index 
CI     Confidence interval 
DU     Duodenal ulcer 
EE     Erosive esophagitis 
FD     Functional dyspepsia 
GERD     Gastroesophageal reflux disease 
GI      Gastrointestinal 
GSRS     Gastrointestinal symptom rating scale 
GU     Gastric ulcer 
H. pylori    Helicobacter pylori 
H2-receptor antagonist  Histamine-2 receptor antagonist 
IBS     The irritable bowel syndrome 
ID     Identification number 
ICD-10 International classification of diseases, 10th 

revision 
ITT Intention to treat  
MBS Most bothersome symptom 
N Number 
NEE Non-erosive esophagitis 
NNT Number needed to treat 
NSAIDs Non-steroidal anti-inflammatory drugs 
o.m. Once daily 
OR     Odds ratio 
PGWB     Psychological general well-being 
PP     Per protocol 
PPI     Proton pump inhibitor  
PUD     Peptic ulcer disease 
PVN     Predictive value negative 
PVP     Predictive value positive 
SD     Standard deviation 
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Introduction 
 

Dyspepsia has plagued humankind for centuries (1). Symptoms from the upper and 

lower gastrointestinal tract, such as abdominal pain and discomfort, heartburn or 

bowel habit disturbances, are common; up to one in three report such complaints, in 

population-based studies in the Western world. These frequently overlapping 

symptoms are often grouped into several conditions, including gastroesophageal 

reflux disease (GERD), dyspepsia/functional dyspepsia and the irritable bowel 

syndrome (IBS). The term dyspepsia is generally regarded as having a Greek origin 

and as meaning bad or difficult digestion. This implies that the range of symptoms are 

confined to the gastrointestinal tract, and more specifically to the part of the 

gastrointestinal tract that is involved in digestion. Thus, it also implies that it does not 

involve the process of defecation. Of the patients seeking care for dyspeptic 

symptoms (i.e. pain or discomfort centred in the upper abdomen) approximately 50% 

have no demonstrable organic cause of their symptoms upon investigation (e.g. upper 

endoscopy). These patients are labelled as having functional dyspepsia. The term 

functional dyspepsia is widely used and does not cover a precise and homogeneous 

group of patients. This reflects the unknown causes and the wide variety of typically 

overlapping symptoms from the upper gastrointestinal tract that these patients present 

with. Furthermore, the separation of functional dyspepsia from other functional 

disorders such as, endoscopy-negative GERD and IBS, is therefore, difficult.  

 

Functional dyspepsia is not associated with any increased mortality, but the condition 

is important because of its high prevalence, significant negative impact on the 

patient’s well-being and cost burden to society in terms of time lost from work, 

physician visits and the high number of prescriptions issued. From a practical clinical 

point of view, the functional dyspepsia patient is a frequent visitor of the clinician’s 

office, be it a general practitioner or a gastroenterologist, as approximately one-third 

of people with dyspeptic complaints sooner or later seek medical care in the Western 

world. 

 

The management of these patients is important, both from the patient, physician and 

societal perspectives. A recent published long-term study, with a follow-up period up 
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to seven years, in patients with functional dyspepsia shows that 80% still had 

symptoms at the end of the study, illustrating the significant, unmet medical need in 

this large patient group (2). Even today in 2003, there are substantial clinical 

difficulties associated with managing patients with functional dyspepsia, reflecting the 

heterogeneity of the patients and the uncertain effect of available drugs to treat the 

range of symptoms associated with this condition. One important reason for this is 

that there are no objective measures available for assessing the effect of drug 

treatment. Proton pump inhibitors and other acid inhibitory drugs are frequently 

prescribed for these patients. Quite a few trials have addressed the clinical benefit of 

proton pump inhibitor therapy in functional dyspepsia. It is still controversial whether 

patients with functional dyspepsia at all respond to acid suppression, and all studies 

on proton pump inhibitors show that, in general, many patients do not respond to acid 

suppression. However, most studies also show that a subset of functional dyspepsia 

patients indeed responds to proton pump inhibitors, although almost nothing is known 

about the prognostic factors for response to treatment with proton pump inhibitors. 

Targeted use of proton pump inhibitors to subgroups likely to respond to such 

treatment would result in better clinical management and health care utilization, in 

particular as proton pump inhibitors are regarded as a mainstay of therapy according 

to current management guidelines worldwide.  

 

In view of the multifaceted clinical situation in patients with functional dyspepsia, my 

intentions in the studies performed in this thesis were: to evaluate the impact on 

general well-being (Papers II and IV) of specific gastrointestinal symptoms; to 

investigate ways to clinically identify patients with functional dyspepsia (Papers II 

and III); and to evaluate the effect of omeprazole in functional dyspepsia patients, 

with or without concomitant gastroesophageal reflux symptoms, and to determine 

factors of importance for the outcome of short term management (Papers I and V), 

specifically to identify the subgroup of functional dyspepsia patients most likely to 

respond to therapy with the proton pump inhibitor omeprazole.  
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Background 
 

Historical perspective  

The first accurate means of diagnosing diseases in the gastrointestinal tract in, namely 

peptic ulcer disease (PUD), became available around 1900 when a bismuth meal was 

found to produce an opaque image on x-ray (3). The first characteristic of the 

radiological features of gastric ulcers were described in 1906 by John Hemmeter (4) 

and these characteristics were later confirmed to correlate well with the findings at 

surgery. With the spread and further development of gastrointestinal radiology, it was 

realized that “typical ulcer” symptoms could be seen without concomitant signs of an 

ulcer, either at a barium meal (5) or at operation (6). This discovery led to the 

description of the “x-ray negative dyspepsia”, and a new syndrome was born (7). 

 
 

Definition and clinical presentation of patients with dyspepsia 

The terminology: dyspepsia and functional dyspepsia 

Dyspepsia is a controversial term. It is not a distinct diagnosis, but an “umbrella” term 

describing symptoms in the upper gastrointestinal tract (i.e. also called dyspeptic 

symptoms) regardless of their cause. The definition of dyspepsia has varied through 

the years (8-15) and refers to a wide spectrum of upper abdominal symptoms. The 

most commonly used current definition is included in the Rome II working party 

report. This was published by an international panel of renowned clinicians who, after 

a comprehensive literature review, developed a consensus-based new definition of 

dyspepsia, i.e. “persistent or recurrent pain or discomfort centred in the upper 

abdomen” (15). Pain is distinct from discomfort as the latter refers to a subjective, 

negative feeling that does not reach the level of pain, and which includes one or more 

of several symptoms, such as upper abdominal fullness, early satiety, bloating in the 

upper abdomen and nausea. Heartburn in the absence of upper abdominal pain or 

discomfort is considered distinct from dyspepsia. The term dyspepsia is thus used to 

denote one or more upper gastrointestinal symptoms, but does not link the symptoms 

with any specific cause. These dyspeptic symptoms can be caused by or associated 

with a wide variety of conditions, including PUD or malignancy and occasionally 

diseases of the biliary tract, liver and pancreas. However, in approximately 50% of 

patients seeking health care for dyspeptic symptoms, routinely available diagnostic 
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tests (e.g. upper endoscopy) will not show an organic cause of the symptoms (16-18). 

This endoscopy-negative condition is referred to as: functional (15), non-ulcer or 

idiopathic dyspepsia. In the Rome II definition it is stated that, functional dyspepsia is 

diagnosed when the patient has experienced persistent or recurrent pain or 

discomfort centred in the upper abdomen for at least 12 weeks, which need not be 

consecutive, within the preceding 12 months, and there is no evidence of organic 

disease (including findings at upper endoscopy) that is likely to explain the symptoms 

(15). Another aspect of this definition of functional dyspepsia is its separation from 

other functional disorders, such as endoscopy-negative GERD and IBS. This is 

difficult due to the wide variety of gastrointestinal symptoms and the large overlap 

between reflux symptoms (heartburn and acid regurgitation) and other abdominal 

symptoms (19-22) and it is difficult or almost impossible (23) to discriminate between 

functional and organic dyspepsia on the basis of a conventional clinical symptom 

evaluation. It is evident that neither primary care physicians nor specialists can 

reliably identify patients with organic disease among those seeking medical care due 

to dyspepsia.  

 

Symptoms in functional dyspepsia 

Patients with functional dyspepsia often present with a variety of symptoms that are 

often located in the central part of the upper abdomen. Examples of these symptoms 

are epigastric pain and upper abdominal discomfort symptoms such as fullness, early 

satiety, bloating and nausea, and also non-dominant heartburn and non-dominant acid 

regurgitation as well as symptoms of bowel habit disturbances (e.g. IBS) (15, 24-26). 

A symptom is a subjective perception, which can wax and wane over time, and this 

perception is described by the patient to the managing physician who in turn interprets 

the patient’s verbalisation of this perception. A clinical diagnosis of functional 

dyspepsia relies principally on the patient’s description of his/hers predominant 

subjective perception, and its interpretation by the physician together with “normal 

findings” at upper endoscopy, and it excludes other functional disorders such as 

endoscopy-negative GERD and IBS. Patients with predominant heartburn/acid 

regurgitation have endoscopy-negative GERD until proven otherwise (15). To date, 

no objective measures are available for assessing those subjective perceptions, 

described as different gastrointestinal symptoms. Thus, the patient’s own 

interpretation of the symptoms will influence how it is communicated to the 
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physician. Another important aspect in the assessment of symptoms is also the 

interpretation by the physician who will judge which symptoms the patient is 

describing (27). Congruence between the patient and the physician in how the 

perceived/described symptoms are understood/interpreted is crucial. This is of course, 

a complex interaction as the other factors described above will influence this (the 

patient’s own interpretation, communication between the patient and physician, the 

physician’s interpretation). The method for assessing symptoms is also of great 

importance. Patient self-assessment of symptoms has been suggested to be the best 

option (28). Some propose that the single predominant symptom is the optimal 

approach for evaluation (15), and others suggest that global overall assessment of 

symptoms is preferable (28, 29). Furthermore, the use of validated instruments is 

crucial in the evaluation (28). The lack of an obvious organic cause for the symptoms 

in functional dyspepsia does not mean that the symptoms are not real. The absence of 

a clear association between an organic finding and symptoms has been noted in other 

gastrointestinal disorders. For example, endoscopic follow-up studies of healed ulcer 

patients have found that gastric and duodenal ulcer recurrences are frequent in 

asymptomatic individuals (30, 31). It is unknown why a patient with an active ulcer 

sometimes has symptoms and sometimes does not. In population-based studies, 

asymptomatic subjects with esophagitis and peptic ulcers are also found (32-34). 

Another important aspect is that general well-being is impaired in patients with 

functional dyspepsia (35, 36), and this suggests that the burden of symptoms is one of 

the major factors influencing patient well-being. 
 

Subclassification of patients with functional dyspepsia 

Since the range of dyspeptic symptoms suggests different underlying pathogenic 

mechanisms, several attempts have been made to divide patients with dyspeptic 

symptoms into distinct subgroups based on the type of symptoms or cluster of 

symptoms. The first Rome working party proposed that patients with functional 

dyspepsia should be divided into ulcer-like, dysmotility-like and unspecified 

dyspepsia based mainly on the clusters of symptoms the patients presented (14). The 

working party suggested that the group of patients having dominant heartburn were 

considered to have “symptomatic gastroesophageal reflux” instead of the previously 

used reflux-like dyspepsia. The goal was to classify patients more homogeneously, 

both for research and treatment targeting purposes. An inherent problem with such a 
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subclassification is that the multiple symptoms/symptom dimensions in these patients 

lead to major overlaps and a proportion of patients belong to two to three of these 

subclasses. Also the proportion of patients with PUD and sensory and motor 

dysfunctions do not significantly differ between the subgroups  (37, 38). Therefore, 

the clinical usefulness of such a classification system has been questioned (15). 

However, data indicate that the predominant (most bothersome) symptom may be 

used clinically as an indicator in the selection/prediction of the response to different 

treatment modalities. The word predominant is important since it encapsulates the 

symptom that is the primary concern of the patient. Consequently, the response to 

antisecretory agents may be predicted by the type of symptom that the patient 

presents, including patients with functional dyspepsia (15). The current Rome II 

definition classifies functional dyspepsia into two main subclasses based on the 

predominant (most bothersome) symptom thought to originate from the central part of 

the upper abdomen. Patients with predominant heartburn/acid regurgitation are said to 

have endoscopy-negative GERD until proven otherwise (39). The Rome working 

party also noted that patients with functional dyspepsia might have heartburn as an 

additional non-dominant symptom, secondary to epigastric pain or discomfort. This 

illustrates the complexity and symptom overlap/burden in dyspeptic patients. In the 

Rome II definition, ulcer-like dyspepsia is characterized by predominant pain 

centered in the upper abdomen, and dysmotility-like dyspepsia is characterized by 

distinct symptoms different from pain, so called discomfort (a term used to describe 

unpleasant or troublesome non-painful sensations), suggesting dysfunctional 

gastroduodenal motility (40). A third subclass is also included in the Rome II report, 

namely non-specific or unspecified dyspepsia, reserved for those patients who do not 

fit into the other two subclasses and can not be classified as GERD or a lower 

gastrointestinal functional disorder such as IBS. This subgrouping of patients with 

functional dyspepsia has not been tested/validated adequately in terms underlying 

pathophysiological mechanisms and responses to specific therapy.  

 

 

Epidemiology   

The prevalence of dyspepsia or dyspeptic symptoms in the general adult population 

(i.e. the proportion of cases reporting a set of symptoms in a given population over a 

specific time) is extensively studied. According to the definitions applied, the 
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prevalence observed in the general adult population has ranged from 15 up to 63% for 

dyspeptic symptoms (20, 25, 41, 42). It is important to remember that most 

population-based studies are performed in subjects with ‘undiagnosed’ dyspepsia. 

Thus, subjects with organic lesions are included in this proportion and will probably 

vary between different regions. The prevalence of Helicobacter pylori infection is 

highly variable in different populations, and this will influence the proportion of 

dyspeptic subjects with PUD in the studied population. Other factors of importance 

for the prevalence of functional dyspepsia are the inconsistency in terminology and 

methodology for assessing the symptoms and the diversity of the designs applied in 

the different studies (43). The variability in prevalence of dyspeptic symptoms 

between different studies can be explained by different methodologies. This is also 

true for epidemiological studies in GERD. Studies that have used the same 

methodology [e.g. Talley and co-workers in the USA (24) and Holtmann and co-

workers in Germany (44)] indicate that this is the case as these studies achieved 

similar prevalence rates despite having been conducted in different geographic 

regions. The prevalence in studies with long-term follow up (>5 years) varies from 

30% after seven years (42) to 75% after five years (45) for symptoms of dyspepsia. 

There are little data available on the incidence (i.e. the number of new cases that 

develop symptoms in a given population during a defined time period) and onset rates 

(i.e. new or recurrent cases). In the study by Jones and Lydeard in the UK (46) the 

annual incidence rates among participants who had never experienced the symptoms 

before (i.e. new cases) was 11.5% for dyspepsia, whereas Talley and co-workers in 

the US reported annual onset rates of 5.6% for dyspepsia (47). In Sweden Agreús et al 

reported a three month incidence rate of dyspeptic symptoms of 1% (48). The study 

by Weir and Backett in Scotland (49) reported an annual incidence rate of dyspepsia 

of 1.6%. However, the data on the true incidence and onset rates of dyspeptic 

symptoms remain difficult to compare because of differences in the terminology 

applied.  

 

 

Pathophysiology  

The three most common organic causes of dyspeptic symptoms are PUD (duodenal 

ulcer 10-20% and gastric ulcer 5-10%), GERD (esophagitis 5-20%) and malignancy 

(<2%) (37, 50-53). PUD is important and is the most common cause to exclude before 
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a patient can firmly be diagnosed as having functional dyspepsia. Helicobacter pylori 

and use of non-steroidal inflammatory drugs are major pathogenic factors for the 

development of PUD (54, 55). The pathophysiology is less clear for functional 

dyspepsia, but disturbances in gastrointestinal motility or sensation may contribute. It 

is still not known whether these abnormalities represent the cause or effect of the 

disease or whether they are generated centrally or peripherally and how they relate to 

the symptomatology. Other mechanisms may also be relevant. It must be emphasised 

that so-called functional disorders can have an organic explanation, even though an 

underlying abnormality might not be evident using tests available today. 

 

Mucosal inflammation and Helicobacter pylori infection 

Helicobacter pylori gastritis is a common finding in patients with functional 

dyspepsia (30-60%) (56-61). Despite the strong association between Helicobacter 

pylori infection and PUD, its relationship in functional dyspepsia, if any, is not yet 

well understood (2). In fact, most Helicobacter pylori infected individuals have no 

symptoms of their gastritis (33). The high frequency of gastritis in asymptomatic 

subjects in the general population tends to obscure any association (62). Furthermore, 

symptoms can fluctuate over time in patients with functional dyspepsia, and it is 

difficult to understand how gastritis, which is unlikely to fluctuate, could induce such 

alternating symptoms. The conflicting long-term results of eradication therapy on the 

symptoms of functional dyspepsia also show that there is still no convincing evidence 

that Helicobacter pylori infection plays a role in the development of dyspeptic 

symptoms (63-69). The data on the occurrence of duodenitis in functional dyspepsia 

are diverse, ranging from 14% (70) up to 83% (71). However, this group of patients 

might be at significant risk of developing duodenal ulcer (72). To date, the potential 

link between duodenitis and the development of dyspeptic symptoms has not yet been 

established (32, 33). In the study by Borch and colleagues gastrointestinal symptoms 

were not over represented among the 32% of the subjects presenting with duodenitis. 

 

Visceral hypersensitivity 

Another potential mechanism may relate to gastroduodenal sensitivity. In fact, 

gastroduodenal sensation is disturbed in a subset of patients with functional dyspepsia 

(73), but it has not been established whether the mucosal sensitivity to acid is 

increased (74, 75). Hypersensitivity to gastric balloon distension is highly specific for 
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functional dyspepsia (76), but there is evidence to suggest that it is not only confined 

to the stomach, as increased sensitivity has also been observed by distending a balloon 

in the small intestine of such patients (22, 77). This could perhaps explain part of the 

wide symptom overlap seen in these patients. It is uncertain whether visceral 

hypersensitivity is correlated to specific symptoms in functional dyspepsia. One study 

reported that almost half of all patients with functional dyspepsia have 

hypersensitivity to gastric distension, and that postprandial pain was significantly 

more prevalent in these patients compared to patients without visceral hypersensitivity 

(78). In another study in patients with functional dyspepsia, the relationship between 

sensorimotor dysfunction and symptoms according to the Rome II definition and its 

subgroups were evaluated (38). The authors found that the prevalence of 

hypersensitivity did not differ significantly among the three subgroups, but 

hypersensitivity was significantly associated with symptoms of pain and belching.  
 

Gastric acid and undiagnosed gastroesophageal reflux disease 

A number of studies have investigated whether there are abnormalities in gastric acid 

secretion in patients with functional dyspepsia. This seems not to be the case, 

however, as basal and peak acid outputs are similar in comparisons with controls (12, 

79). Despite this, it is well known that acid inhibition alleviates dyspeptic symptoms 

in a proportion of patients, suggesting that acid exposure of the gastroduodenal 

mucosa is somehow involved in triggering of symptoms. Further exploration is 

needed to better understand the mechanism/s involved. In this context, 

gastroesophageal reflux, as the cause in patients with ‘normal’ findings at upper 

endoscopy who present with symptoms originating in the upper gastrointestinal tract, 

should always be considered. In clinical practice there are no objective means that can 

be used to clearly differentiate between patients with endoscopy-negative GERD and 

patients with functional dyspepsia. Symptom evaluation is difficult due to the wide 

variety of symptoms in the upper abdomen, the overlap between the symptoms 

indicating the different conditions, and the imprecise definitions of these symptoms. 

When present as the predominant symptom, heartburn has a high positive predictive 

value for the diagnosis of GERD, but its sensitivity is low (80, 81). It is evident that 

even in patients with symptoms suggestive of GERD a large proportion will have no 

evidence of mucosal breaks, i.e. they have endoscopy-negative GERD (82, 83). 

However, further development and evaluation of high-resolution endoscopy and 
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chromoendoscopy will probably add essential new data regarding esophageal injury in 

endoscopy-negative GERD. Heartburn has been shown to correlate with abnormal 

esophageal acid exposure (84), but a normal pH study does not exclude the diagnosis 

of GERD (85-88). Subthreshold or normal esophageal acid exposure, which may 

represent infrequent episodes of acid reflux, can contribute to reflux symptoms and 

other upper abdominal symptoms. This was demonstrated in a study of 771 patients 

referred for 24-hour esophageal pH monitoring that investigated the relationship 

between reflux symptoms and reflux episodes (88). Those results indicate that 

esophageal hypersensitivity to even normal esophageal acid exposure might be one of 

the pathophysiological causes for the development of upper gastrointestinal symptoms 

in the absence of pathological levels of acid reflux.  
 

Duodenogastric reflux 

Duodenogastric reflux has been discussed as one of the causes of symptoms in 

functional dyspepsia. Still there is no convincing evidence that this is true, since 

duodenogastric reflux occurs to the same extent in controls as in functional dyspepsia 

patients and does not appear to be related to symptoms (89, 90). However, it is not 

known whether some patients with functional dyspepsia have increased sensitivity to 

duodenogastric contents that could explain their symptoms. 

 

Gastrointestinal dysmotility 

Gastrointestinal motor abnormalities, such as gastric dysrhythmias, impaired initial 

distribution of a meal within the stomach, impaired accommodation to a meal (78, 

91), delayed gastric emptying, antral hypomotility and small bowel dysmotility, are 

all mechanisms that have been proposed to contribute to symptoms in functional 

dyspepsia (92). The assumption that altered motility plays a role is based on the 

finding that up to 50% of patients with functional dyspepsia seen at tertiary clinics 

have delayed gastric emptying for solids, and a similar number have antral 

hypomotility following meals (93-95). The normal fundic relaxatory response to a 

meal was shown to be significantly decreased in patients with functional dyspepsia as 

compared with healthy controls (96). Although motor dysfunction is a main 

pathological finding in patients with functional dyspepsia, the relationship and 

relevance to symptoms is largely unknown. Motor abnormalities can be seen in 

symptom-free patients, and on other occasions patients with symptoms are found to 
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have normal motor function. In the study by Tack and colleagues early satiety and 

weight loss were found to be significantly more frequent in patients with impaired 

accommodation compared to those with normal accommodation (78). In addition, it 

has been demonstrated that delayed gastric emptying of solids is a frequent finding in 

a subgroup of patients with functional dyspepsia and is characterized by severe and 

clinically relevant postprandial fullness and severe vomiting (94).  

 

Psychological factors  

It is widely believed that psychological factors may be related to abnormal function in 

the central nervous system. The afferent and/or efferent signalling between the 

gastrointestinal tract and the central nervous system might be disturbed in different 

ways, which could contribute to the aetiology and exacerbation of symptoms in 

functional gastrointestinal disorders (97). If psychological factors contribute, the 

precise mechanisms remain to be found out. The published data in the area are 

conflicting, some indicating that more patients with functional dyspepsia are 

depressed and anxious (98, 99), and, others reporting no abnormal personality pattern 

(100). Richter found that patients with abdominal pain, regardless of whether the 

cause was organic or functional, have higher scores for depression, anxiety, 

neuroticism and hypochondriasis than patients without abdominal pain (101). Thus, 

rather than anxiety and depression causing symptoms, patients with functional 

dyspepsia who concurrently suffer these conditions may just simply be likely to seek 

care for their gastrointestinal symptoms (24), suggesting a possible noncausality. 

Decreased gastric contractility, preceding the onset of symptoms has been reported 

during acute stress (102). It is not known whether dyspeptic symptoms are explained 

by such mechanisms. Whether dyspeptic symptoms are related to and/or triggered by 

stressful major life events is still controversial (103). In one study evaluating patients 

with functional dyspepsia, patients with duodenal ulcers and healthy controls it was 

found that the patients with functional dyspepsia reported significantly more stressful 

events in life (104). However, those observations are only indirect evidence of a 

possible causality. The association between sexual, physical and emotional abuse and 

functional gastrointestinal disorders also remains controversial as the link between 

gastrointestinal symptoms and abuse may reflect response bias (105).  
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Other factors 

Still other factors such as defect brain-gut interactions e.g. vagal neuropathy could be 

involved in the pathogenesis and contribute to the development of symptoms. These 

remain fertile fields for future research (106-108). 

 

 

Health-related quality of life 

Health-related quality of life refers to the way in which the symptoms impact those 

areas in a person’s life that make it worth living. Published data indicate that a 

significant proportion of patients with dyspeptic symptoms are severely disabled, both 

because these symptoms influence daily activities, and because they common cause a 

fear of severe, the presence of intractable diseases such as a malignancy (109-111). 

Although often regarded as being less rigorous than conventional measures of 

symptom severity, the assessment of a patient’s health-related quality of life is likely 

to give a more accurate indication of the true impact of dyspeptic symptoms on a 

patient’s well-being and satisfaction with therapy (112). The increasing interest in 

health-related quality of life among physicians is reflected in the escalating number of 

publications addressing this issue (113). That “the patient is always right” is a fact 

that is easily overlooked.  
 

 

Clinical management 

Clinical management of patients with functional dyspepsia is a particular challenge 

for the physician, whether he or she is a generalist or a specialist. This reflects the 

poorly defined pathophysiology (73, 114) and the uncertain role of drug treatment.  

 

Consultation in clinical practice   

Even though 50% or less of subjects with dyspeptic symptoms seek medical care, 

these patients account for up to 5% of consultations in family practice (24, 41, 43, 44, 

115). Those consulting, who seek medical consultation often do so because of fear 

of/anxiety about a serious disease (24, 44, 116), including cancer (116, 117). Other 

factors such as the number and type of dyspeptic symptoms may also contribute to 

seeking consultations. Reasons for not consulting include lack of disease awareness, 

attitude of self-infliction, fear of confirmed serious disease, cultural values etc. The 
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majority of the patients who consult physicians are not referred for further 

investigations at specialist clinics but are often given drug therapy (118). 

 

Current treatment modalities  

The most commonly prescribed type of drugs for functional dyspepsia are acid 

inhibitors (e.g. proton pump inhibitors and H2-receptor antagonists) (119). A number 

of current management guidelines worldwide view proton pump inhibitors as the 

mainstay of therapy for patients with functional dyspepsia (52, 120). It is likely that 

the pattern of prescriptions for antisecretory drugs for the treatment of dyspeptic 

symptoms is a result in part of the overlap between central upper abdominal 

symptoms and reflux symptoms such as heartburn and acid regurgitation. Whether 

acid suppression is truly efficacious in patients with functional dyspepsia has been 

heavily debated because of conflicting efficacy data. Trials evaluating H2-receptor 

antagonists against placebo in functional dyspepsia have produced mixed results and 

several meta-analyses of such treatments have emerged (121-123). The recent 

Cochrane review, of pharmacological interventions for functional dyspepsia (123) 

evaluated 11 controlled trials (n=2164 patients) with H2-receptor antagonists and 

concluded that there was a significant benefit from H2-receptor antagonists over 

placebo with a relative risk reduction of 22%, but reported that the overall quality of 

the trials was inferior to the papers investigating proton pump inhibitors in functional 

dyspepsia. Small trials showed a more marked treatment effect and larger trials less 

benefits over placebo. Hence, the conclusions regarding the efficacy of H2-receptor 

antagonists in functional dyspepsia are questionable. In another meta-analysis, 15 of 

22 trials reported that H2-receptor antagonists were superior to placebo (121). Trials 

with negative outcome were often not powered to detect a clinically important 

difference between drug and placebo (124). Another option is to treat with a 

prokinetic drug, but few such agents are available. The Cochrane review of the 19 

trials concluded that prokinetics were superior to placebo. However, this could be a 

result of publication bias or differences in the quality of the trials (123). Studies have 

also been done on whether more effective acid suppression with a proton pump 

inhibitor is efficacious in functional dyspepsia, but fewer trials are available to allow a 

robust conclusion. In a Chinese study, lansoprazole 15 or 30 mg once daily (o.m.) was 

not statistically significantly superior to placebo (125). In contrast, in the much larger 

Bond and Opera studies (59), omeprazole 10 or 20 mg o.m.  was found to be 
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moderately superior to placebo in the combined studies. A similar result was 

confirmed in another study in patients with functional dyspepsia that compared 

lanzoprazole 15 and 30 mg with placebo (126). The recent Cochrane review included 

seven trials evaluating the effect of proton pump inhibitors, including those described 

above, involving a total of 3,031 patients. Overall there was a statistically significant 

benefit of proton pump inhibitors over placebo, with a relative risk reduction of 14%. 

The number needed to treat was nine (123). As pointed out previously, the quality of 

the trials evaluating proton pump inhibitors were superior to those investigating H2-

receptor antagonists in functional dyspepsia. There is little convincing evidence that 

Helicobacter pylori infection influences the effect of proton pump inhibitor treatment 

in functional dyspepsia (124). A few trials have reported a beneficial response to 

therapy with a proton pump inhibitor in combination with antimicrobials in 

Helicobacter pylori infected patients with functional dyspepsia (64, 67) but other 

trials have failed to confirm these results (58, 65). However, a recent meta-analysis of 

eradication therapy trials in functional dyspepsia showed 9% relative risk reduction 

(127). Nevertheless, some of these trials have methodological limitations. Other 

treatment options include cytoprotective agents. Trials with antacids, sucralfate and 

bismuth salts are described in the above Cochrane review (123). Nine trials (n=415 

patients) showed that bismuth salts were superior to placebo, but this was of marginal 

statistical significance. No statistically significant benefit over placebo was seen for 

antacids (n=109 patients) or for sucralfate (n=274 patients). The placebo response in 

trials of functional dyspepsia differs substantially. In a study by Talley and co-

workers, the placebo response differed between 11 and 59% depending on the 

endpoint used and whether the patients were handled in general practice or secondary 

care (59). It is evident that the more stringent the endpoint, the lower the placebo 

response.  
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Aims of the studies 
 

Functional dyspepsia is a multifaceted condition and is defined as “persistent or 

recurrent pain and/or discomfort centred in the upper abdomen where no structural 

explanation of the symptoms is found”. Symptoms are generally considered to be poor 

predictors of organic findings in patients with dyspeptic symptoms. Short term 

fluctuations of upper and lower gastrointestinal symptoms in the general population 

are also largely unknown. This has implications on the clinical management of these 

patients. Furthermore, the role of drug treatment in functional dyspepsia remains 

controversial, partly because of a lack of understanding of its pathophysiology. In 

particular, the efficacy of acid inhibitors (e.g. proton pump inhibitors) is disputed at 

least in patients with functional dyspepsia. Prognostic factors for treatment success 

with acid inhibition of functional dyspepsia are largely unknown. To be able to shed 

light on these issues, the aims of the studies carried out in this thesis were the 

following: 

1. To determine the short term fluctuation of gastrointestinal symptoms in a 

random adult population using a validated questionnaire to assess upper and 

lower gastrointestinal symptoms (Paper I). 

2. In consulters presenting with dyspepsia, to determine whether specific 

gastrointestinal symptoms, identified by self-administered questionnaires, 

correlate with a specific endoscopic diagnosis and discriminate between 

organic and functional dyspepsia (Paper II). 

3. To evaluate the impact of dyspeptic symptoms on general well-being in 

patients with organic and functional dyspepsia (Paper II). 

4. To develop and evaluate whether a questionnaire using descriptive language is 

useful for identifying heartburn and predicting the response to omeprazole in 

patients presenting upper gastrointestinal symptoms (Paper III). 

5. To evaluate the effect of profound acid inhibition with omeprazole 20 mg 

twice daily (b.i.d.) in patients with functional dyspepsia with and without 

concomitant gastroesophageal reflux symptoms and to assess different 

methods for symptom assessments (Paper IV). 

6. To evaluate whether it is possible to identify prognostic factors for treatment 

success with omeprazole in functional dyspepsia (Paper V). 
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Materials and methods 
 

The different patient cohorts included in the studies are described in the summary of 

each paper below. A total of 1,001 subjects from the general adult population were 

evaluated in the first study (Paper I). In the second study (non-treatment), 799 

consulters seeking care for upper abdominal symptoms were included (Paper II). In 

the three prospective controlled clinical trials a total of 2,384 patients were included 

(Papers III-V). 

 

 

Gastrointestinal symptoms assessments  

Several methods for the assessment of gastrointestinal symptoms were used in the 

different studies. 

 

Abdominal Symptom Questionnaire (ASQ) 

This is a self-administered questionnaire that, assesses symptoms in the upper and 

lower part of the abdomen (48, 128, 129). The ASQ asks the subjects whether they 

had been troubled (yes/no) by any of a list of 24 gastrointestinal symptoms over the 

three months prior to answering the questionnaire. In addition, it asks whether the 

subjects have been troubled by any of 11 listed descriptors of abdominal pain or 

discomfort and about its location (upper, centre or lower abdominal, right and left 

flank). To better reflect the Rome II definitions (108, 130) three questions were 

added, including the key question from the Carlsson-Dent questionnaire (Paper I).  

 

Gastrointestinal Symptom Rating Scale (GSRS) 

This patient-reported questionnaire measures 15 gastrointestinal symptoms over the 

prior two weeks, using a seven-graded Likert scale from 1=no discomfort to 7=very 

severe discomfort and depicts five symptom dimensions (109, 131). The results can 

be combined into a total score. The lower the score, the lesser the symptom severity. 

The GSRS is valid and responsive, and substantial normative data are available (109, 

131) (Papers II, IV and V).  
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Carlsson-Dent questionnaire 

The questionnaire addresses symptoms and factors indicative of GERD and is 

designed to facilitate the clinical diagnosis of GERD. The questionnaire was 

developed on the basis of discussions with an advisory group of gastroenterologists, 

surgeons and primary care physicians, and was subsequently evaluated (Paper III). An 

index ranging from -7 to +18 can be calculated by adding the individual scores. This 

questionnaire was applied prospectively, a high index being indicative of the 

diagnosis of GERD (130) (Papers II and IV).  

 

Diary cards 

On a daily basis the patients reported the occurrence of epigastric pain and/or 

discomfort. 

In Paper IV during the run-in week and during the two-week treatment course, using a 

seven-graded Likert scale (0=none, 1=minor, 2=mild, 3=moderate, 4=quite severe, 

5=severe, 6=very severe). 

In Paper V present or absent during the four-week treatment course.  

 

Investigator symptom interview 

Overall evaluation of epigastric pain and/or discomfort  

This was assessed by using a four-graded Likert scale: 0=none (no symptoms); 1= 

mild (awareness of the symptom, but easily tolerated); 2=moderate (symptoms 

sufficient to cause interference with normal activities); 3=severe (incapacitating with 

an inability to perform normal activities).  

In Paper IV during the last two days prior to the visits. 

In Paper V during the last three days prior to the visits.  

Individual dyspeptic symptoms 

In Paper IV absent or present during the last two days prior to the visits. 

 

Definition of symptom groups 

In Paper I the subjects were classified according to their symptom patterns as having 

gastroesophageal reflux complaints (81), dyspeptic complaints (108) or irritable 

bowel complaints (132). In Paper V the patients ranked the three most bothersome 

(predominant) symptoms at the first visit before randomisation. The patients were 

then a priori subdivided into subgroups based on symptom predominance (14).  
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Overall treatment effect questionnaire 

This self-report questionnaire assesses the effect of treatment on dyspeptic symptoms 

(133). It scores ‘better’, ‘about the same’ or ‘worse’ (Paper IV). 

 

 

Definition of endoscopic findings  

Diagnoses were based on positive or negative findings at endoscopy. Organic findings 

were defined as the presence of macroscopic esophagitis, red tongues indicative of 

columnar lined epithelium in distal esophagus (Barrett’s esophagus), gastric ulcer, 

duodenal ulcer and malignancy. Functional dyspepsia was classified according to 

Rome I definition (Papers III, IV and Paper V), i.e. no definite structural or 

biochemical explanations for the symptoms are found. In Paper II, the definition of 

functional dyspepsia was also based on the Rome I, but also excluded gastritis and 

duodenitis. Paper I excluded subjects with abnormal findings at endoscopy. 

 

 

24-hour pH monitoring of esophageal acid exposure 

Ambulatory pH monitoring was performed after a four-hour fast. The pH probe was 

introduced nasally and positioned 5 cm above the upper margin of the lower 

esophageal sphincter previously located by esophageal manometry. Acidic or sour 

drinks and foodstuffs and alcohol were not allowed. A positive diagnosis of GERD 

was defined as esophageal pH below 4 for more than 4% of the 24-hour period 

(Papers III and IV). 

 

 

Health-related quality of life assessments 

Psychological General Well Being Index (PGWB) 

The PGWB is a generic, self-report questionnaire that, includes 22 items measuring 

subjective well-being or distress in six dimensions and uses a six-graded Likert scale. 

The six dimensions are divided into three to five items. The results can be combined 

into a global score that ranges from a maximum of 132 to a minimum of 22 (109, 

131). The higher the score, the better the well-being (Papers II, IV and V). The 

questionnaire had previously been validated in the studied populations. 
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Statistics  

Multiple logistic regression model 

This modelling was applied in all five papers to describe the relationship between the 

dependent variable and a number of explanatory variables (134). For Paper I the 

purpose of the model was to identify predictors of changed symptomatology; for 

Paper II to identify prognostic factors for a specific endoscopic diagnosis; for Paper 

III to identify items in the questionnaire that predicted a positive response to 

omeprazole; for Paper IV to evaluate prognostic factors for treatment success; and for 

Paper V to identify prognostic factors for treatment success. The outcome variable in 

the logistic regression model is dichotomous, but the explanatory variables can be 

either categorical or continuous. The odds ratio calculated from the multiple logistic 

regression model is a measure of association, as an odds ratio greater than 1 implies 

that it is more likely for the outcome to be observed among those with a certain 

characteristic than among those in whom this characteristic is absent. Accordingly, an 

odds ratio of less than 1 implies that the outcome is less likely in those having the 

characteristic. For example, the odds ratio was 0.65 for the variable “number of days 

with symptoms during the first week of treatment” in Paper V, which means that 

patients with more days with symptoms during the first week of treatment were less 

likely to achieve treatment success. 

  

Mantel Haentzel Chi-square test 

The test was used to test the differences in proportions in Papers II (gender 

proportions) and IV (treatment groups). Confidence intervals were computed for the 

proportions and the differences. All p-values refer to two-sided tests. The standard 

significance level of 5% was applied.  

 

t-test 

The test was used to evaluate the difference in mean age in Paper II and the difference 

in change from baseline to the two-week visit for GSRS and PGWB in Paper IV.  

 

Sensitivity, specificity, positive (PVP) and negative (PVN) predictive values 

These measures were applied in Paper III and V.  

Sensitivity is the probability of having a positive test result among those patients who 

have the disease/condition. Sensitivity was estimated by a/(a+b). Specificity is the 
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probability of having a negative test result among those patients who do not have the 

disease/condition; specificity was estimated by d/(c+d). 

Additional useful information about the diagnostic validity is given by calculating the 

predictive values. PVP is the probability of having the disease/condition among those 

patients who have a positive test, and is estimated by a/(a+c). PVN is the probability 

of not having the disease/condition among those patients who have a negative test, 

and is estimated by d/(b+d).   

 Test result  

Diagnosis + - Total 

+ a b a+b 

- c d c+d 

Total a+c b+d N 

 

Finally, the number needed to treat (the numbers of patients who need to be treated to 

prevent one poor outcome and to achieve one additional success) and the relative risk 

reduction (the proportional reduction in event rates between controls and omeprazole 

treated patients) were analysed in Paper IV. 

 

 

Ethics 

All studies in this thesis were conducted according to the principles of Good Clinical 

Practice, the ethical principles contained in the Declaration of Helsinki, and the 

requirements of local laws and regulations. The study protocols were approved by the 

health authorities of the country of each participating centre and by the appropriate 

ethics committees. The participants (patients and subjects) had to give informed 

consent before any study specific procedures were conducted and were free to 

withdraw from the trial at any time. In all protocols the integrity and autonomy of the 

patient’s rights were entirely preserved, including the rights not to be harmed and to 

equal access to health care resources. No conflicts were judged to exist between 

outcomes and risks of the studies, or between possibilities of gaining new and useful 

knowledge at the expense of social or economic interests.  
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Summary of papers 
 

Paper I 

In study I, the cohort of subjects comprised a representative sample (n=2,860) of the 

Swedish adult population (n=21,610, 20-82 years of age; mean age 50.4 years) in two 

Swedish municipalities, Kalix and Haparanda. The subjects were asked to complete, 

on two occasions (mean 2.5 months interval, range 1-6 months), a validated 

questionnaire (ASQ) assessing upper and lower gastrointestinal symptoms. The first 

time this was done via mail as part of an epidemiological investigation, and the 

second time at a personal visit in the clinic in a random subset of one-third of those 

invited for an endoscopy. 2,122 individuals (74.2%) completed the postal 

questionnaire and 1,001 of these (mean age 53.5 years, 51.3% women) also completed 

the second questionnaire. The first survey demonstrated that 43% of the 1,001 

subjects who completed the questionnaire at both occasions had no gastrointestinal 

symptoms at all, whereas 42% reported troublesome reflux symptoms (e.g. heartburn, 

acid regurgitation) 26% had dyspeptic symptoms (epigastric pain or discomfort) and 

30% irritable bowel symptoms (abdominal pain with concomitant bowel habit 

disturbances) respectively (overlapping groups). Symptom overlap between these 

groups of symptoms was recorded in over half of the subjects. At the second visit, 

59% of the subjects that had reported dyspeptic complaints on the first occasion still 

reported such complaints. This proportion of remaining symptoms was similar 

regardless of whether organic findings were present.  

 

Conclusion 

Dyspeptic symptoms are very common in the general population and they fluctuate to 

some extent in the shorter term, but troublesome dyspeptic symptoms remain in 

nearly two out of three subjects. This proportion was similar regardless of whether 

organic findings were present.  

 

 

Paper II 

In study II, we aimed to evaluate whether specific gastrointestinal symptoms, 

identified by self-administered questionnaires, correlate with specific endoscopic 
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diagnoses and discriminate between organic and functional dyspepsia in adult patients 

seeking medical consultations for their complaints. 799 consecutive patients with pain 

or discomfort centred in the upper abdominal region were enrolled from five hospitals 

in Sweden and Denmark. Patients with heartburn, acid regurgitation or 

defecation/bowel habit problems as their predominant symptoms were excluded. 

Three self-administered questionnaires were completed before an endoscopy was 

done. Functional dyspepsia was classified according to the Rome I criteria, but also 

excluding gastritis and duodenitis. Organic dyspepsia was defined as the presence of 

erosive esophagitis, Barrett’s esophagus, gastric ulcer or duodenal ulcer or 

malignancy. 50.6% of the patients had no abnormal findings. Endoscopic diagnoses 

comprised: non-erosive esophagitis [i.e. reddening of the mucosa without mucosal 

breaks (7.5%)], erosive esophagitis (11.1%), Barrett’s esophagus (1.1%), 

gastritis/duodenitis (8.4%), gastric ulcer (4.5%), duodenal ulcer (8.3%), and cancer 

(1.3%). Non-dominant heartburn and acid regurgitation were significantly more 

common in organic dyspepsia than in functional dyspepsia, whereas hunger pains and 

rumbling occurred more often in those with functional dyspepsia. Health-related well-

being in patients with functional dyspepsia was impaired to a level observed in those 

with organic dyspepsia.  

 

Conclusion 

In study II we showed that about half of the patients seeking care for dyspeptic 

symptoms have normal findings at endoscopy. In addition to factors such as age and 

gender, the self-administered questionnaires reveal differences in the symptom pattern 

between patients with functional and organic dyspepsia. Furthermore, health-related 

well-being is impaired to the same extent in patients with functional dyspepsia and 

those with organic dyspepsia.  

 

 

Paper III 

Study III aimed to develop and evaluate a self-administered questionnaire focusing on 

the nature and the precipitating, exacerbating and relieving factors of upper abdominal 

and reflux complaints. The study materials comprised 1,361 patients recruited from 

Sweden, United Kingdom, Denmark, Australia, Holland and Norway. All in all, four 

series were carried out to evaluate the questionnaire. The diagnostic validity of the 
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questionnaire was tested against endoscopy and 24-hour pH monitoring. The first two 

series served this purpose. In the first series of the evaluation the patients were asked 

to complete the test questionnaire and in addition a more conventional symptom 

questionnaire which posed questions about heartburn, acid regurgitation, stomach 

pain, stomach discomfort, dysphagia, nausea and vomiting. Patients were specifically 

asked to select the predominant symptom in the latter questionnaire. Next step in the 

evaluation of the questionnaire was undertaken in another series with patients with 

symptoms suggestive of GERD and in a series in patients with functional dyspepsia in 

order to identify factors that might predict symptom relief during treatment with 

omeprazole. A total score of 4 or higher in the questionnaire was arbitrarily chosen as 

the threshold score indicative of GERD. When endoscopic esophageal mucosal breaks 

and 24-hour pH data were used as criteria for the diagnosis of GERD, the 

questionnaire had a sensitivity of 92%, but a very low specificity, 19%. The rate of 

recognition of heartburn differed substantially for the test questionnaire and the other 

conventional symptom questionnaire used in the first part of the study. The test 

questionnaire defined heartburn as “a burning feeling rising from the stomach or 

lower chest up towards the neck”, and this was reported as the main discomfort by 

168 of the 424 patients (40%) in the first series in Paper III evaluating the 

questionnaire. Notably however, of the 168 patients who reported that they had 

heartburn as defined above, only 32% responded positively to the question of whether 

they experienced heartburn as their predominant symptom in the other conventional 

symptom questionnaire. The symptom description chosen most often by patients with 

the “burning feeling” was “pain or discomfort in the stomach”, which was reported by 

52%. Symptom relief during treatment with omeprazole was predicted by the 

presence of heartburn described as ‘a burning feeling rising from the stomach or 

lower chest up towards the neck’ (p=0.004), and ‘relief from antacids’ (p=0.02). 

 

Conclusion 

In study III we found that using the questionnaire with descriptive language appears 

to be useful in identifying heartburn and predicts the response to omeprazole in 

patients presenting upper gastrointestinal symptoms. The data also shows that the rate 

of recognition for heartburn varied substantially when using two different types of 

questionnaires thus illustrating the impact and importance of different methodologies.  
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Paper IV 

In this IV pilot study carried out in Denmark and Sweden, 197 patients with 

functional dyspepsia were randomly allocated to double-blind treatment with 

omeprazole 20 mg b.i.d. (n=100) or placebo (n=97) for 14 days. Patients with a 

known gastrointestinal disorder or with main symptoms indicating GERD or irritable 

bowel syndrome were excluded. Helicobacter pylori testing and 24-hour intra-

esophageal pH monitoring were done before the randomisation. The patients recorded 

dyspeptic symptoms on diary cards. A stringent endpoint, ’complete symptom relief 

on the last day of treatment’, was the primary efficacy variable. This was achieved for 

the ‘all patient treated’ cohort in 29.0% and 17.7% on omeprazole and placebo, 

respectively (95% CI of difference (11.3%): -0.4-23.0%, p=0.057). Similar figures in 

the ‘per protocol’ cohort were 31.0% and 15.5%, respectively (95% CI of difference 

(15.5%): 3.2-27.7%, p=0.018). The benefit of omeprazole was confirmed by 

secondary endpoints such as no dyspeptic symptoms on the last two days of treatment 

and overall treatment response. The Helicobacter pylori status and the level of 

esophageal acid exposure did not significantly influence the response to therapy.  

 

Conclusion 

In study IV we conclude that omeprazole 20 mg b.i.d. is superior to placebo in 

patients with functional dyspepsia. About twice as many patients achieved complete 

relief of abdominal pain and discomfort using omeprazole than using placebo, and 

about half of the patients respond to the treatment within two weeks. This benefit of 

omeprazole occurred irrespective of the presence or absence of concomitant 

heartburn.  
 

 

Paper V 

In this study we pooled data from two international placebo-controlled trials, 

including patients (n=826) with a diagnosis of functional dyspepsia and who were 

treated with omeprazole 10 or 20 mg o.m.  for four weeks. Validated self-

administered questionnaires for assessing symptoms and health-related quality of life 

were filled in pre entry and epigastric pain and/or discomfort was recorded in diary 

cards. Treatment success was defined as complete absence of epigastric pain and/or 

discomfort on each of the last three days of week four. Prognostic factors were 
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identified by multiple logistic regression analysis with a stepwise selection procedure. 

The most discriminating predictor of treatment success (p<0.0001) was the number of 

days without epigastric pain and/or discomfort during the first week of treatment. 

Fewer days with symptoms during the first week gave higher response rates at four 

weeks. In addition, the number of days with symptoms during days 2 to 7 of treatment 

was still the most discriminating predictor of treatment success when excluding 

patients with heartburn or acid regurgitation as their most bothersome symptom at 

entry (p<0.0001). Also, age >40 years, bothersome heartburn, low scores of bloating 

and diarrhoea, history of symptoms for <3 months and low impairment of vitality at 

baseline were identified as positive predictors of outcome. An analysis of baseline 

epigastric pain as the most bothersome symptom, with or without heartburn (defined 

as burning sensation felt under the lower part of the centre of the chest which rises 

towards or into the neck), showed that the presence of heartburn was not a predictor 

of treatment success among these patients. 

 

Conclusion 

In study V we found that early response to treatment with a proton pump inhibitor, 

during the first week, seems to predict the outcome after four weeks in patients with 

functional dyspepsia with or without concomitant non-dominant heartburn or acid 

regurgitation. This could aid physicians in better targeting therapy in functional 

dyspepsia, which may result in a savings of health resources and better clinical 

management.  
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General discussion  
 

Many people in the Western world are troubled by upper and lower gastrointestinal 

symptoms; such complaints are reported by up to one in three or even more people in 

population-based studies (20, 24, 42, 135). One of the studies in this thesis was done 

in a general adult population (Paper I). The rationale for this study is to get further 

knowledge in this field in a broad, unselected population as this can have 

consequences for the clinical management. Unbiased information about the 

prevalence and prognosis may assist the physician in putting the complaints into 

perspective. Knowledge about the fluctuation of symptoms is also important with 

respect to short term management. Our data in Study I showed that 57% of the 

subjects in this general adult population reported gastrointestinal complaints of 

various kinds. One-fourth had dyspeptic symptoms, which is in line with the 

approximately 25% reported in the literature (25). 

 

It is a common belief that symptoms in the gastrointestinal tract wax and wane over 

time (42). Our results showed that the most stable symptom grouping over time, was 

seen in those subjects who reported reflux complaints at the first evaluation; 82% still 

had reflux complaints at the second evaluation (mean 2.5 months later). Among 

subjects with irritable bowel complaints on the initial postal questionnaire, 69% still 

reported such complaints at the second assessment, and the figure was similar for 

those with dyspeptic complaints. However, some symptom fluctuation between the 

different symptom groups occurred in the shorter term. From a clinical management 

perspective it would have been beneficial to be able to identify at baseline those 

individuals who would be likely to have remaining symptoms over time, but 

unfortunately, the multiple logistic regression analysis failed to identify factors of 

prognostic importance for symptom fluctuation between the different groups. 

However, it is important to remember that troublesome complaints remained in more 

than two out of three subjects in all the symptom groups. Interestingly, the 

distribution of dyspeptic complaints was similar among subjects with and without 

organic findings at the upper endoscopy.  
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A key question for these results is how much we can rely on the questionnaire used. 

The ASQ has been found to be reliable from different validation aspects, including a 

test of the symptom cut off “being troubled by a symptom”, test-retest procedures and 

medical history diagnostic validity. Could the different assessment situations (at home 

and at the clinic) have influenced the outcome? The prevalence of reflux complaints, 

dyspeptic complaints and irritable bowel complaints was 42%, 26% and 30%, 

respectively at the first assessment and 45%, 28% and 21% at the second assessment. 

Thus, the prevalence of these symptom groups remained approximately the same from 

the first to the second assessment, which indicates that the different assessment 

situations had little or no influence on the outcome. The mean time between the first 

and the second symptom assessment was 2.5 months, with a range of 1-6 months. One 

could speculate that the duration between assessments had influenced the outcome 

but, a separate analysis of symptom fluctuation for those revisiting the clinic within a 

month, revealed a symptom fluctuation similar to that of the whole group. It could be 

argued that the results are only valid for the population studied (Kalix and Haparanda 

in the northern part of Sweden). The study population that underwent endoscopy 

(n=1,001) was about four years older than the study population (n=2,122) and the 

Swedish background population. It is highly unlikely that this affects the possibility to 

generalize the results of Paper I. The symptom fluctuation was similar in the group of 

young subjects to that of the whole group. A confounding factor could be that the two 

studied communities have a lower socio-economic status than the Swedish average 

(136, 137), which is especially marked in Haparanda, but it is unlikely that this has 

any relevance for this study (41, 115, 138-140). 
 

Whether or not dyspeptic complaints, without concomitant organic abnormalities, 

represent a disease is heavily debated in the medical community, in particular because 

symptoms may occur sporadically and in response to life style events e.g. as 

physiological phenomena in a proportion of these patients/individuals. This has led to 

a widespread trivialization of this entire condition. However, when symptom 

frequency and/or severity translate into significant impairment of health-related 

quality of life, such symptoms may be labelled a disease, in the absence of a known 

organic cause. This view is congruent with the Genval definition of endoscopy-

negative GERD (39). According to this consensus paper, GERD is likely to be present 

when heartburn occurs two or more days a week, on the basis of the negative impact 
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of this symptom frequency on the patient’s health-related quality of life. Included in 

this GERD definition are patients without organic findings and therefore classified as 

endoscopy-negative GERD. In her book (141), Helena Chmura Kraemer reflects on 

the difference between a disorder and a diagnosis: ”A disorder (used generically for 

disease, condition, illness, dysfunction etc.) represents, according to Blakistons Gould 

Medical Dictionary 1972, a disturbance or derangement of regular or normal physical 

or mental function; the disorder is a characteristic of a patient. At any point in time, 

either the patient has the disorder, or the patient does not. The diagnosis, as defined by 

Blakinstons is the art of determining the nature of the patient’s disorder”. Thus, a 

diagnosis is a label of a patient’s disorder set by the physician.  

 

According to the Swedish National Encyclopaedia (142) a disease is considered when 

a state or a process in a human being or animal leads to some form of malfunction in 

the individual in question. Functional dyspepsia as a diagnosis is also part of the 

International system for Classification of Diseases (ICD) developed by the World 

Health Organisation. The United States Food and Drug Administration considers 

functional dyspepsia a disease, but one of exclusion, as other organic and functional 

disorders have been excluded. Taking all these practical and philosophical definitions 

into consideration, it seems reasonable to label functional dyspepsia “a disease”. In 

Paper II we showed that patients with functional dyspepsia have impaired health-

related quality of life to the same extent as patients with an organic cause for their 

corresponding gastrointestinal symptoms. In addition, the proportion of subjects with 

dyspeptic complaints in Paper I was similar among subjects with (64%) and without 

organic findings (57%) at upper endoscopy.  

 

I believe dyspepsia, and in particular functional dyspepsia, debate on its definition/s 

will continue for decades and in a variety of venues until more decisive knowledge of 

the pathophysiologies of the disease becomes available. There are important reasons 

for clarifying the terminology and gaining uniform acceptance of a definition of 

functional dyspepsia in the medical community. In three of the studies we used the 

Rome I definition [Papers III (in one of the series), IV and V] to classify the patients’ 

eligibility for inclusion in the studies carried out in this thesis (14). Rome I is very 

similar to the up-dated and currently used definition of functional dyspepsia, the 
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Rome II definition [persistent or recurrent pain or discomfort centred in the upper 

abdomen, for at least 12 weeks, which need not be consecutive, within the preceding 

12 months, and no evidence of organic disease (including at upper endoscopy) that is 

likely to explain the symptoms], with the differences compared to Rome I, are that the 

subgroups are based on the predominant symptom(s) instead of clusters of symptoms 

and that symptoms must have been present for at least 12 weeks in the previous year 

(15). The definition of non-organic dyspepsia in Paper I, differs slightly from that in 

the other studies in my thesis, as we excluded subjects with abnormal findings at 

endoscopy. In Papers II, we used the Rome I definition, but excluded also gastritis 

and duodenitis. We initially excluded patients with clinically suspected GERD 

[Papers II, III (in one of the series), IV and V] by carefully interviewing the patients 

about their predominant symptoms and potential, previous history of GERD. The vast 

majority of the medical community prefers to reserve the term dyspepsia for 

symptoms thought to arise in the upper gastrointestinal tract, excluding those with 

symptoms suggesting a diagnosis of GERD. GERD is diagnosed in clinical practice, 

and the Genval workshop suggests that a diagnosis of GERD is made by the presence 

of esophageal mucosal breaks or Barrett´s esophagus or by the occurrence of reflux 

induced symptoms severe enough to impair the patient’s health-related quality of life 

(39). It is also stated in the Genval report, that the most common subgroup of GERD 

is the endoscopy-negative GERD group and that these patients can be diagnosed by a 

structured symptom analysis. The complex situation with considerable symptom 

overlap in patients with functional disorders (endoscopy-negative GERD and 

functional dyspepsia) is even more complicated, as patients having the primary 

symptom(s) of functional dyspepsia (epigastric pain and/or discomfort), which might 

be the main cause for impaired quality of life, often present a variety of symptoms 

including non-dominant symptoms such as heartburn and/or acid regurgitation. These 

non-dominant symptoms are reported by the patients as being not primary. In clinical 

practice, there are hardly any means that can be used unequivocally to differentiate 

patients with GERD from patients with functional dyspepsia. A recent Canadian 

study, in uninvestigated patients with upper abdominal symptoms in general practice 

(26), showed that only half of the GERD patients had endoscopic evidence of 

esophagitis. Furthermore, not all of the endoscopy-negative patients shown to have 

GERD by pH studies, will have GERD-like symptoms, such as heartburn and acid 

regurgitation, which are suggested to be the primary symptoms of GERD (39).  Some 
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of these endoscopy-negative GERD patients who have an abnormal esophageal pH 

study satisfy the clinical definition of functional dyspepsia in Rome II (15), as they 

have central upper abdominal symptoms (i.e. epigastric pain and/or discomfort) only, 

and they are therefore incorrectly classified. For these reasons the Rome II definition 

of dyspepsia will often be applied inaccurately to GERD patients even when an 

attempt has been made to validate the diagnosis by endoscopy. Nonetheless, it is 

conceivable that some patients labelled as having functional dyspepsia actually have 

GERD. The reverse is also likely to be true, since a proportion of patients whose 

primary problem is GERD will also have functional dyspepsia, given the high 

prevalence and co-existence of these two conditions.  

 

We have found that the test questionnaire (Paper III), presumably by giving a word 

picture of the symptom of heartburn, identifies this symptom in substantially more 

patients who present with upper abdominal symptoms than does the simple question 

of whether they have heartburn. The description of the symptom as “a burning feeling 

rising from the stomach or lower chest up towards the neck” (Paper III) proved to be 

of practical value in this context, as it identified patients with predominant heartburn 

whose symptoms resolved during treatment with omeprazole. These results have 

practical implications as they provide guidance in the separation of patients with 

probable GERD from those who have functional dyspepsia per the Rome II definition 

(15) and could thus guide the selection of treatment. The selection of patients and the 

diagnostic approaches used in the studies included in Paper III did not allow for a 

scientifically complete evaluation of the validity of the questionnaire for the diagnosis 

of GERD. Although the questionnaire had a high sensitivity, further information 

about the quality of the test is desirable. In particular, it is important to determine how 

well the questionnaire works in a broader group of patients with upper abdominal 

symptoms. The specificity of the diagnostic score (<4) was poor, suggesting its 

limited value in excluding GERD. It must be noted, however, that the study included 

few patients who did not have GERD as defined, and that 24-hour pH monitoring is 

not a robust diagnostic test for GERD patients with reflux symptoms but no 

esophagitis (86, 87). Furthermore, all patients included in Paper III had heartburn 

alone or in combination with epigastric pain or discomfort, and it is likely that this 

selection also biased the scoring in favour of a positive test result. Thus, further 

studies are required in order to fully assess the specificity and to validate the 
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diagnostic accuracy of the Carlsson-Dent questionnaire in patients with functional 

dyspepsia, with and without concomitant non-dominant heartburn. Nonetheless, other 

results (143) support the view that a self-administered patient questionnaire that 

describes the symptoms “in common language” is clinically useful and may aid the 

recording of history. It can also facilitate distinguishing patients with GERD from 

patients with functional dyspepsia.  

 

Paper IV was designed to investigate whether acid inhibition with omeprazole 20 mg 

b.i.d. provides symptom relief in patients with functional dyspepsia. The dose of 

omeprazole 20 mg b.i.d. was chosen in order to evaluate the effect of profound acid 

inhibition. Patients were carefully selected in this study, and the main inclusion 

criteria comprised a negative endoscopy, no previous history of gastrointestinal 

disease or no physical or laboratory finding that could explain the symptoms. Special 

efforts were made to exclude patients with predominant symptoms indicating GERD 

or IBS. Overall, when assessing symptom response, omeprazole was superior to 

placebo. The percentage of responders was related to the method of assessment. A 

strict selection of endpoints was used - the primary endpoint being no symptoms at all 

on the last day of treatment, based on the patient-reported diary cards using a seven-

graded Likert scale. This strict endpoint definition, in combination with the exclusion 

of placebo responders during the run-in period, can explain the low placebo response. 

The symptom relief provided by omeprazole in the study occurred within the first 

week and remained at that level during subsequent treatment. Epigastric pain and 

heartburn were the individual symptoms that responded best to acid inhibition to the 

proton pump inhibitor. There are few other trials that have addressed the clinical 

benefit of proton pump inhibitor therapy in functional dyspepsia. Our findings are 

consistent with the results of previous studies of similar design that evaluated the 

effect of omeprazole at standard (20 mg o.m.) or low (10 mg o.m.) doses (59). 

Treatment with omeprazole for four weeks was found to be superior to placebo in 

providing complete symptom relief (defined as no symptoms in the last three days of 

treatment during the fourth week) in the combined studies, Bond and Opera (59). 

However, this difference versus placebo was only seen in the Bond study and not in 

the Opera study. A German multi-centre study comparing 10 and 20 mg o.m. of 

omeprazole with ranitidine 150 mg o.m. and placebo for two weeks found no 

statistically significant differences between the treatment groups using the soft 
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endpoint ‘need for further treatment or investigation’ (144). A high placebo response 

has been a matter of concern in previous trials in these patients using less stringent 

endpoints than ‘complete resolution of symptoms’ (145). Interestingly, absence of all 

dyspeptic symptoms after two weeks of treatment was regarded as a secondary 

efficacy variable in the German study (144). In this study, total symptom relief was 

achieved in 35%, 28%, 26% and 17% of patients in the omeprazole, 20 mg o.m., 

omeprazole, 10 mg o.m., ranitidine and placebo groups, respectively (omeprazole, 20 

mg o.m., p<0.01; omeprazole 10 mg o.m., p<0.01; ranitidine, p<0.05, all versus 

placebo), comparable with results in Paper IV. Thus, these trials all used a rigorous 

endpoint, namely the absence of pain or discomfort, rather than relying on an 

arbitrary, less strict, symptom score, which may not translate into a clinically 

meaningful number (146). Using such a rigorous endpoint as complete relief may 

possibly serve the rigorous requirements of regulatory authorities. On the other hand, 

an endpoint, for example “sufficient control of symptoms” (an overall treatment 

measure), may better reflect the true impact of the symptoms on the patient 

satisfaction with treatment. A recent published, Chinese study in functional dyspepsia, 

of lanzoprazole 15 or 30 mg o.m. did not show it to be statistically superior to placebo 

(125). One can only speculate about the reason for these inconclusive results. In a 

commentary on this study, Nyrén suggests that (147) the probable explanation is that 

specialists recruited these patients, and, thus, fewer patients with GERD were 

included, and also that GERD is viewed as very rare among Asians (148). The authors 

of the Bond and Opera trials, (59) speculated with regard to the inconclusive Opera 

trial, that patients recruited at specialist clinics were more reassured than patients 

primarily managed in general practice. One of the probable explanations for the 

inconclusiveness of these studies is, according to Nyrén (147), that specialists and 

general practitioners select different study populations and thus draw the previously 

mentioned conclusion that specialists can better distinguish between GERD and 

functional dyspepsia patients. Nonetheless, such settings may represent selected 

subgroups of patients with functional dyspepsia (28, 149). Apart from the two latter 

studies most of the recent studies indicate that a subset of patients with functional 

dyspepsia respond to proton pump inhibitors. This makes management of functional 

dyspepsia a challenge and it suggests that proton pump inhibitor therapy could be 

better targeted if the responding subgroup could be identified. Better targeting of 

proton pump inhibitor use to subgroups of dyspeptics would also result in better 
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health care utilization, in particular as proton pump inhibitors are regarded as a 

mainstay of therapy according to current guidelines worldwide (108, 120). This is 

reflected in the April 2003 issue of SCRIP (150), where the health minister of the 

United Kingdom stated that the UK National Institute for Clinical Excellence's 

guidance (NICE) on the use of proton pump inhibitors, published in July 2000, has 

failed to control the growth in prescribing proton pump inhibitors for dyspepsia. “Mr 

Lammy said in a parliamentary answer: ''NICE estimated that its advice, if fully 

implemented, could lead to a reduction in the use of proton pump inhibitors. Such a 

reduction has not yet occurred. We anticipate that the impetus to better target these 

treatments will increase when NICE publishes its clinical guidelines on the primary 

management of dyspepsia, due later this year.'' These remarks strengthen the need for 

better targeting of therapy. In Paper V the analyses indicate that a few baseline 

variables might predict treatment response to a proton pump inhibitor, e.g. 

omeprazole, in patients with functional dyspepsia, such as age >40 years and a history 

of symptoms <3 months. H. pylori infection status was not predictive of treatment 

outcome in Paper V as was suggested in the smaller German study referred to above 

(144). No obvious psychological markers (e.g. depression or anxiety) of distress were 

identified as predictors of outcome. The most discriminating predictor of treatment 

success in functional dyspepsia with omeprazole in Paper V was the number of days 

with symptoms during the first week of treatment. A fewer number of days with 

symptoms, indicating early response during the first week, predicted higher response 

rates at four weeks. The rationale of symptom evaluation during the last six days of 

the first week of treatment was based on logistic regression analyses which showed 

that all those days (but not the first day) had an impact on the probability of complete 

symptom relief at four weeks and that this 6-day variable was a better predictor than 

any other “last day variable” (e.g. the 1 to 5 last days). One can then wonder how 

much the symptom frequency prior to randomisation influenced the outcome. Overall, 

80% of the patients had had symptoms on all three days prior to randomisation, 12% 

had on two days and 8% had only one day with symptoms during this period. The 

response pattern (day 2 to 7), however, was similar, irrespective of the symptom 

frequency prior to randomisation. Positive (PVP) and negative (PVN) predictive 

values are meaningful measures for a dichotomous test in clinical practice, i.e. a test 

for which the response is either positive or negative. The data in Paper V were applied 

to construct a test variable that measures how the patient responds to the first week of 



46 

 

treatment and this variable can have no less than seven different values. One may, 

however, construct a dichotomous test variable from this 7-value categorical variable. 

For example, choosing a cut-off of 0 to 1 days of symptoms during the first week, as a 

positive test results in a PVP of 66.5% and a PVN of 73.7%. Thus, response to 

treatment with a proton pump inhibitor during the first week seems to predict the 

outcome after four weeks in patients with functional dyspepsia. This better targeting 

of therapy in functional dyspepsia may result in a saving of health resources and 

better clinical management and our findings must be confirmed in further prospective 

clinical trials.  

 

In Paper IV the duration of esophageal acid exposure did not significantly influence 

the response to proton pump inhibitory therapy, nor did the mean total score (4.37) on 

the Carlsson-Dent index indicate that the patients in the study should have been 

diagnosed as having GERD. Despite this, 44% of the patients randomised described 

their main discomfort as ‘a burning feeling rising from the stomach or lower chest up 

towards the neck’ on a specific question (Carlsson-Dent questionnaire), and 

exploratory analyses showed that complete relief of pain and/or discomfort during 

treatment with omeprazole was confined to the group of patients who specified “a 

burning feeling rising from the stomach or lower chest up towards the neck” as their 

predominant symptom. However, the rate of recognition of heartburn differed 

substantially for the Carlsson-Dent questionnaire and another more conventional 

symptom questionnaire used in Paper III. The main discomfort (“burning feeling”) 

assessed by the Carlsson-Dent questionnaire was reported by 168 of the 424 patients 

(40%) in one of the studies. Notably though, of the 168 patients who indicated that 

they had heartburn as defined above, only 32% of those responded positively to the 

question of whether they experienced heartburn as their predominant symptom in the 

other symptom questionnaire. The symptom description chosen most commonly by 

patients with the “burning feeling” was “pain or discomfort in the stomach”, which 

was reported by 52%. This could be synonymous with epigastric pain. In accordance 

with this, the analyses in Paper IV of treatment effect in patients with non-dominant 

heartburn assessed in a conventional way by interviewing the patients (all patients 

without non-dominant heartburn excluded) at baseline, the difference between 

omeprazole and placebo was not statistically significant, whereas the treatment effect 

in patients with dominant daytime epigastric pain (all patients without epigastric pain 
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excluded) was statistically significantly in favour of omeprazole. These conflicting 

results of exploratory analyses might relate to the diversity in the patient’s own 

interpretation of the subjective perception labelled as symptoms and their 

communication of these symptoms as well as in the interpretation by the investigator 

(27). In Paper V, where we explored prognostic factors for treatment response, we 

identified that some patients with functional dyspepsia and epigastric pain and/or 

discomfort as their main symptom, and without non-dominant heartburn or acid 

regurgitation, will respond to treatment with omeprazole. The logistic regression 

analysis, in which the diary card data for the first week of treatment were included, 

identified the number of days with symptoms during days 2 to 7 during the first week 

of treatment as the most discriminating predictor of treatment response (p<0.0001) at 

four weeks. Fewer days with symptoms (i.e. early treatment response) during the first 

week of treatment predicted higher response rates at the end of treatment. The first 

question that arises, is of course, whether this response is confined to patients with 

misdiagnosed GERD. We then made the same analysis but excluded patients with 

heartburn or acid regurgitation as their most bothersome symptom at entry, and the 

number of days with symptoms during days 2 to 7 of treatment was still the most 

discriminating predictor of treatment success (p<0.0001), in line with the positive 

effect of omeprazole on epigastric pain in Paper IV. In Paper V, an analysis of 

baseline epigastric pain selected as the first most bothersome (predominant) symptom 

by the patient, with heartburn as the second or third most bothersome symptom or 

without, showed that the presence of non-dominant heartburn was not a predictor of 

treatment success among these patients with functional dyspepsia.  

 

To summarize, first and foremost the practical management of patients with 

functional dyspepsia should include rapid resolution of symptoms with a proton pump 

inhibitor upfront to confirm or reject the clinical suspicion of an acid-related disease. 

Patients with functional dyspepsia not responding to such intervention will require 

other types of treatments e.g. prokinetics. However, the availability of such drugs is as 

yet limited. Clear and accepted terminology in functional dyspepsia is needed, as this 

will facilitate management of these common patients with functional dyspepsia 

globally.  
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If proton pump inhibitors are efficacious in a proportion of patients with functional 

dyspepsia, by what mechanism do they reduce symptoms? One of the speculations 

often put forward in the literature (147) is that a treatment effect represents a positive 

response to underlying GERD. For the reasons discussed above I believe this is not 

the case, as acid inhibition with omeprazole gives symptom relief in functional 

dyspepsia patients with predominant epigastric pain. Modulation of gastric acid is 

another consideration. Basal and peak acid outputs do not differ in patients with 

functional dyspepsia compared with controls (12, 79), but the acid response to gastrin 

releasing peptide, which is considered to be a reflection of the post prandial state, may 

be abnormal in up to 50% of Helicobacter pylori-infected patients with functional 

dyspepsia (151), and in this group the disturbance was similar to that found in patients 

with duodenal ulcer (151). As the Helicobacter pylori infection appears to be linked 

to increased acid output in functional dyspepsia (151), it is conceivable that infected 

patients would have a better response to acid suppression than functional dyspepsia 

patients without this infection. However, our data on symptom relief were similar in 

Helicobacter pylori-positive and -negative patients when treated with short term acid 

suppression (omeprazole) or placebo and agree with other studies reported elsewhere 

(59). Thus, Helicobacter pylori infection appears to have a minor role if any in the 

causation of symptoms in functional dyspepsia. Another potential mechanism may 

relate to the mucosa of patients with functional dyspepsia being more sensitive to acid 

(152), and this might be reduced by antisecretory therapy, but this remains 

speculative.  

 

Many challenges remain in the elucidation of the pathophysiology and management 

and definition of functional dyspepsia. Further studies on pathophysiology and 

intervention studies will hopefully lead to the development of different and effective 

treatment approaches to ensure symptom relief in patients that do not have an acid-

related disorder that responds to a proton pump inhibitor. Meanwhile, the present data 

suggest that more targeted use of acid inhibitory therapy should be tested in larger 

prospective trials to confirm the findings in this thesis. The development of a 

questionnaire using descriptive language for other gastrointestinal symptoms, for 

example the wording of epigastric pain or discomfort, might be useful in the 

management of these patients with functional dyspepsia. Finally, aspects of longer-
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term management of patients with functional dyspepsia should also be explored in 

depth.  
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Summary and overall conclusion 
 

Functional dyspepsia is a widely prevalent condition. The current definition of 

functional dyspepsia is “persistent or recurrent pain and/or discomfort centred in the 

upper abdomen” where no organic explanation for the symptoms is found. It is a 

disorder of exclusion i.e. organic and other functional disorders such as PUD, 

malignancy, GERD, and IBS are excluded, although overlapping with these may 

occur. More systematic questioning, e.g. based on standardized, self-administered 

validated questionnaires, may improve the evaluation to an extent that may facilitate 

clinical management of these patients, allowing for more targeted use of treatment. 

The treatment options available are often unsatisfactory in the broad functional 

dyspepsia group of patients. Under ideal circumstances; future treatment of patients 

with functional dyspepsia should preferably be guided by specific pathophysiology. 

Unfortunately, such informed and targeted therapy is not yet possible, partly due to 

lack of understanding of the pathophysiologies involved and means to treat these. One 

of the most commonly prescribed classes of drugs in dyspeptic patients is the proton 

pump inhibitors. Yet the efficacy of this class of compounds in functional dyspepsia 

has been disputed in patients without predominant heartburn (i.e. GERD), or with 

undiagnosed concomitant GERD, likely reflecting an unclear role of gastric acid in 

the pathophysiology of functional dyspepsia. Moreover, the prognostic factors for 

treatment response to proton pump inhibitors in functional dyspepsia, have been less 

known. The present studies have shown that a large proportion of individuals in 

society, both those who seek and those who do not seek medical care, suffer from 

symptoms originating in the upper gastrointestinal tract whether or not an organic 

cause is present. These dyspeptic symptoms only fluctuate to some extent in the 

shorter term, and troublesome dyspeptic symptoms remain in two out of three non-

consulters. Health-related well-being in patients with functional or organic dyspepsia 

is impaired to the same extent illustrating the need for effective treatment in 

functional dyspepsia as well as in organic dyspepsia, the former being a group not 

well served by currently available treatment modalities. A questionnaire using 

descriptive language appears to be useful in identifying heartburn and predicting 

response to omeprazole in patients with upper gastrointestinal symptoms. A subset of 

patients with functional dyspepsia will respond to therapy with omeprazole 
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irrespective of the presence or absence of concomitant heartburn. An excellent way to 

predict response to omeprazole seems to be assessment of the early symptom response 

to treatment, as fewer days with symptoms during the first week of treatment are 

associated with higher response rates at four weeks. Such early assessment of the 

response to acid inhibition in functional dyspepsia may potentially result in better 

clinical management of these patients and savings of health care resources. 

 



52 

 

Acknowledgements 
 
This thesis is a result of a joint effort by numerous colleagues and friends to whom I 

would like to express my sincere gratitude. I very much appreciate the support given 

by: 

 

Janne, my wonderful husband and biggest supporter in life, for your never-ending 

love and help.  

 

My beloved children, Mathilda and Petter, a big hug for your patience, even if there 

was a lot of “dyspepsia” for some time.  

 

The best father on earth for giving me your love and encouragement, I have chosen 

your 81st birthday for my defence of this thesis because of all my love to you.  

 

Maria Stålbrand, my valuable assistant, best co-worker and friend who has always 

given me and my research excellent support in many different ways.  

 

Hans Glise, my main tutor who gave me the chance to do this and for his guidance 

and enthusiasm through this work.  

 

Karsten Lauritsen, the first external consultant I met after starting at Astra Zeneca, 

who challenged my thoughts, became my very close friend and provided so much 

outstanding supervision with my research.  

 

Jette Krøijer-Lauritsen, thank you for your hospitality during all the weekends at your 

home, for being my friend and for all the wonderful dinners.  

 

Lars Agreús, for all his unprompted scientific and practical advice given to me during 

key periods and also for his unceasing optimistic approach and friendship. 

 

Ola Junghard, for the decisive advice of all statistical aspects in this thesis.  

 



  53 

 

Rune Sjödahl and Kurt Borch for constructive support and who accepted this work 

within the Department of Biomedicine and Surgery at the University of Linköping.  

 

Pertti Aro, Jukka Ronkainen, Tom Storskrubb, Michael Vieth, Hans Graffner and 

Tore Lind in the unique Kalixanda project which has added pivotal knowledge to my 

thesis as well as good friendship.  

 

Large clinical trials of this kind are always a group effort and without the close 

collaboration with Jørgen Næsdal, Marie Sundin, Boel Hermenius, Ingrid Gustafson, 

Per Jerndal, Anne Walmu-Pettersson, Maria Eklöw and other colleagues my thesis 

would not have materialized.  

 

Kristina Sandin, who has given me outstanding support and patience while I was 

completing this work. Thank you! 

 

Börje Wernersson, my highly skilled colleague and friend for his critique and never 

ending enthusiasm for my work.  

 

Nicholas J. Talley, Sander Veldhuyzen van Zanten and Nimish Vakil for giving me a 

lot of the clinical knowledge I have achieved in this complicated but challenging field 

of functional dyspepsia.  

 

Margareta Blomgren and Eva Ekman, Astra Zeneca library, for skilful help with all 

my sometimes-strange searches for references.  

 

I am also very thankful to Astra Zeneca for making my research possible. 

 

The late Rolf Carlsson, my soul mate and best friend, who always believed in me and 

forced me to continue with my research. I will never forget you and we even defended 

our theses on the same day! 

  

 



54 

 

References 
 
1. Talley NJ. Dyspepsia and non-ulcer dyspepsia: an historical perspective. Med J 

Aust 1986;145:614-8. 

2. Heikkinen M, Farkkila M. Long-term outcome of functional dyspepsia: effect of 

Helicobacter pylori infection. A 6- to 7-year follow-up study. Scand J 

Gastroenterol 2002;37:905-10. 

3. Cannon WB. The movements of the stomach studied by means of the roentgen 

rays. Am J Physiol 1898;1:359-82. 

4. Hemmeter JC. Neue methoden für diagnose des magengeschurs. Arch 

Verdaungs Krankheiten 1906;12:357-63. 

5. Andersen T. Über gastroduodenitis. Acta Med Scand 1935;84:185-216. 

6. Rivers AB. Clinical study of duodenitis, gastritis and gastrojejunitis. Ann Intern 

Med 1931;4:1265-81. 

7. Bockus HL. Gastroenterology. Pyloroduodenal irritability, p. 521-2. 2nd ed. 

Philadelphia & London: W. B. Saunders Company; 1963. 

8. Crean GP, Card WI, Beattie AD, Holden RJ, James WB, Knill-Jones RP, et al. 

'Ulcer - like dyspepsia'. Scand J Gastroenterol Suppl 1982;17:9-15. 

9. Krag E. Non-ulcer dyspepsia introduction: epidemiological data. Scand J 

Gastroenterol Suppl 1982;79:6-8. 

10. Thompson WG. Nonulcer dyspepsia. Can Med Assoc J 1984;130:565-9. 

11. Talley NJ. The association between non-ulcer dyspepsia and other 

gastrointestinal disorders. Scand J Gastroenterol 1985;20:896-900. 

12. Nyrén O, Adami HO, Gustavsson S, Lindgren PG, Lööf L, Nyberg A. The 

"epigastric distress syndrome". A possible disease entity identified by history 

and endoscopy in patients with nonulcer dyspepsia. J Clin Gastroenterol 

1987;9:303-9. 

13. Colin-Jones DG. The management of dyspepsia. Scand J Gastroenterol Suppl 

1988;155:96-100. 

14. Talley NJ, Colin-Jones D, Koch KL, Koch M, Nyrén O, Stanghellini V. 

Functional dyspepsia: a classification with guidelines for diagnosis and 

management. Gastroenterol Int 1991;4:145-60. 

15. Talley NJ, Stanghellini V, Heading RC, Koch KL, Malagelada JR, Tytgat GNJ. 

Functional gastroduodenal disorders. Gut 1999;45:37-42. 



  55 

 

16. Harvey RF, Salih SY, Read AE. Organic and functional disorders in 2000 

gastroenterology outpatients. Lancet 1983;1:632-4. 

17. Williams B, Ellingham JHM, Luckas M, Dain A, Wicks ACB. Do young 

patients with dyspepsia need investigation? Lancet 1988;2:1349-51. 

18. Kagevi I, Löfstedt S, Persson L-G. Endoscopic findings and diagnoses in 

unselected dyspeptic patients at a primary health care center. Scand J 

Gastroenterol 1989;24:145-50. 

19. Castell DO, Holtz A. Gastroesophageal reflux. Don't forget to ask about 

heartburn. Postgrad Med 1989;86:141-8. 

20. Jones RH, Lydeard SE, Hobbs FDR, Kenkre JE, Williams EI, Jones SJ, et al. 

Dyspepsia in England and Scotland. Gut 1990;31:401-5. 

21. Jones R, Lydeard S. Irritable bowel syndrome in the general population. Br Med 

J 1992;304:87-90. 

22. Holtmann G, Goebell H, Talley NJ. Functional dyspepsia and irritable bowel 

syndrome - Is there a common pathophysiological basis? Am J Gastroenterol 

1997;92:954-9. 

23. Bytzer P. Predicting endoscopic diagnosis in the dyspeptic patient. Scand J 

Gastroenterol 1997;32:118-25. 

24. Talley NJ, Zinsmeister AR, Schleck CD, Melton LJIII. Dyspepsia and dyspepsia 

subgroups: a population-based study. Gastroenterology 1992;102:1259-68. 

25. Agréus L. The epidemiology of functional gastrointestinal disorders. Eur J Surg 

1998;164:60-6. 

26. Thomson ABR, Armstrong D, Barkun AN, Chiba N, Veldhuyzen van Zanten S, 

White RJ, et al. The high prevalence of clinically significant findings (CSFs) at 

endsocopy (EGD) in patients with uninvestigated dyspepsia (UD) is not 

predicted by patient's dyspepsia symptoms (CADET-PE study). Can J 

Gastroenterol 2002;16:A149 (abstract). 

27. Heading RC, Wager E, Tooley PJ. Reliability of symptom assessment in 

dyspepsia. Eur J Gastroenterol Hepatol 1997;9:779-81. 

28. Veldhuyzen van Zanten SJO, Talley NJ, Bytzer P, Klein KB, Whorwell PJ, 

Zinsmeister AR. Design of treatment trials for functional gastrointestinal 

disorders. Gut 1999;45:69-77. 



56 

 

29. Veldhuyzen van Zanten SJO, Chiba N, Armstrong D, Barkun AN, Thomson 

ABR, Smyth S, et al. The construct validity of the global overall symptom 

(GOS) score - A seven-point Likert scale for the measurement of dyspepsia 

symptoms in clinical trials. Gastroenterology 2002;122:AT1490 (abstract). 

30. Jorde R, Bostad L, Burhol PG. Asymptomatic gastric ulcer: a follow-up study in 

patients with previous gastric ulcer disease. Lancet 1986;1:119-21. 

31. Maddern GJ, Vauthey JN, Devitt P, Britten-Jones R, Hetzel DJ, Jamieson GG. 

Recurrent peptic ulceration after highly selective vagotomy: long-term outcome. 

Br J Surg 1991;78:940-1. 

32. Johnsen R, Bernersen B, Straume B, Forde OH, Bostad L, Burhol PG. 

Prevalences of endoscopic and histological findings in subjects with and without 

dyspepsia. Br Med J 1991;302:749-52. 

33. Borch K, Jönsson K-Å, Redéen S, Petersson F, Mårdh S, Franzén L. Prevalence 

of gastroduodenitis and Helicobacter pylori infection in a general population 

sample: Relations to symptomatology and life style. Dig Dis Sci 2000;45:1322-

9. 

34. Aro P, Ronkainen J, Storskrubb T, Bolling-Sternevald E, Talley NJ, Agréus L. 

Findings at upper endoscopy in a random adult population. A report from the 

Kalixanda study. Gastroenterology 2002;122:W1114 (abstract). 

35. Talley NJ, Weaver AL, Zinsmeister AR. Impact of functional dyspepsia on 

quality of life. Dig Dis Sci 1995;40:584-9. 

36. Wiklund I, Glise H, Jerndal P, Carlsson J, Talley NJ. Does endoscopy have a 

positive impact on quality of life in dyspepsia. Gastrointest Endosc 

1998;47:449-54. 

37. Talley NJ, Weaver AL, Tesmer DL, Zinsmeister AR. Lack of discriminant value 

of dyspepsia subgroups in patients referred for upper endoscopy. 

Gastroenterology 1993;105:1378-86. 

38. Tack J, Caenepeel P, Degreef A, Janssens J. Proximal gastric sensory and motor 

function in functional dyspepsia patients with prevalent pain or prevalent 

discomfort. Gastroenterology 2000;118:A3179 (abstract). 

39. Dent J, Brun J, Fendrick AM, Fennerty MB, Janssens J, Kahrilas PJ, et al. An 

evidence-based appraisal of reflux disease management - the Genval Workshop 

Report. Gut 1999;44:S0-S15. 



  57 

 

40. Stanghellini V, Tosetti C, Paternico A, De Giorgio R, Barbara G, Salvioli B, et 

al. Predominant symptoms identify different subgroups in functional dyspepsia. 

Am J Gastroenterol 1999;94:2080-5. 

41. Jones R, Lydeard S. Prevalence of symptoms of dyspepsia in the community. Br 

Med J 1989;298:30-2. 

42. Agréus L, Svärdsudd K, Talley NJ, Jones MP, Tibblin G. Natural history of 

gastroesophageal reflux disease and functional abdominal disorders: a 

population-based study. Am J Gastroenterol 2001;96:2905-14. 

43. Knill-Jones RP. Geographical differences in the prevalence of dyspepsia. Scand 

J Gastroenterol 1991;26:17-24. 

44. Holtmann G, Goebell H, Talley NJ. Dyspepsia in consulters and non-consulters: 

prevalence, health-care seeking behaviour and risk factors. Eur J Gastroenterol 

Hepatol 1994;6:917-24. 

45. Kay L, Jørgensen T. Øvre dyspepsi hos de 30- til 60-årige. Ugeskr Læger 

1995;157:2574-8. 

46. Jones R, Lydeard S. Dyspepsia in the community: a follow-up study. Br J Clin 

Pract 1992;46:95-7. 

47. Talley NJ, Weaver AL, Zinsmeister AR, Melton LJIII. Onset and disappearance 

of gastrointestinal symptoms and functional gastrointestinal disorders. Am J 

Epidemiol 1992;136:165-77. 

48. Agréus L, Svärdsudd K, Nyrén O, Tibblin G. Irritable bowel syndrome and 

dyspepsia in the general population: overlap and lack of stability over time. 

Gastroenterology 1995;109:671-80. 

49. Weir RD, Backett EM. Studies of the epidemiology of peptic ulcer in a rural 

community: prevalence and natural history of dyspepsia and peptic ulcer. Gut 

1968;9:75-83. 

50. Bytzer P, Schaffalitzky de Muckadell OB. Prediction of major pathologic 

conditions in dyspeptic patients referred for endoscopy. Scand J Gastroenterol 

1992;27:987-92. 

51. Heikkinen M, Pikkarainen P, Takala J, Räsänen H, Julkunen R. Etiology of 

dyspepsia: Four hundred unselected consecutive patients in general practice. 

Scand J Gastroenterol 1995;30:519-23. 



58 

 

52. Talley NJ, Silverstein MD, Agréus L, Nyrén O, Sonnenberg A, Holtmann G. 

AGA Technical Review: Evaluation of dyspepsia. Gastroenterology 

1998;114:582-95. 

53. British Society of Gastroenterology. Clinical practice guidelines. Dyspepsia 

Management Guidelines. In. http://www.bsg.org.uk/clinical_prac/guidelines/ 

dyspepsia.htm ed; 2002. 

54. National Institute of Health. Helicobacter pylori in peptic ulcer disease. JAMA 

1994;272:65-9. 

55. Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal toxicity of nonsteroidal 

antiinflammatory drugs. N Engl J Med 1999;340:1888-99. 

56. Armstrong D. Helicobacter pylori infection and dyspepsia. Scand J 

Gastroenterol 1996;31:38-47. 

57. Talley NJ, Hunt RH. What role does Helicobacter pylori play in non-ulcer 

dyspepsia? Arguments for and against H. pylori being associated with dyspeptic 

symptoms. Gastroenterology 1997;113:S 67-77. 

58. Talley NJ, Janssens J, Lauritsen K, Rácz I, Bolling-Sternevald E. Eradication of 

Helicobacter pylori in functional dyspepsia: randomised, double-blind, placebo-

controlled trial with 12 months' follow-up. Br Med J 1999;318:833-7. 

59. Talley NJ, Meineche-Schmidt V, Paré P, Duckworth M, Raisanen P, Pap A, et 

al. Efficacy of omeprazole in functional dyspepsia: double-blind, randomized, 

placebo-controlled trials (the Bond and Opera studies). Aliment Pharmacol Ther 

1998;12:1055-65. 

60. Blum AL, Talley NA, Stolte M. Helicobacter pylori and nonulcer dyspepsia. N 

Engl J Med 1999;340:1510-1. 

61. Koelz HR, Arnold R, Stolte M, Fischer M, Blum AL. Treatment of Helicobacter 

pylori in functional dyspepsia resistant to conventional management: a double 

blind randomised trial with a six month follow up. Gut 2003;52:40-6. 

62. Dooley CP, Cohen H, Fitzgibbons PL, Bauer M, Appleman MD, Perez-Perez 

GI, et al. Prevalence of Helicobacter pylori infection and histologic gastritis in 

asymptomatic persons. N Engl J Med 1989;321:1562-6. 

63. Blum AL, Talley NJ, O'Morain C, Veldhuyzen van Zanten SJ, Labenz J, Stolte 

M, et al. Lack of effect of treating Helicobacter pylori infection in patients with 

nonulcer dyspepsia. Omeprazole plus clarithromycin and amoxicillin effect one 

year after treatment (OCAY Study Group). N Engl J Med 1998;339:1875-81. 



  59 

 

64. McColl KE, Murray L, El-Omar E, Dickson A, El-Nujumi A, Wirz A, et al. 

Symptomatic benefit from eradicating Helicobacter pylori infection in patients 

with nonulcer dyspepsia. N Engl J Med 1998;339:1869-74. 

65. Talley NJ, Vakil N, Ballard IE, Fennerty MB. Absence of benefit of eradicating 

Helicobacter pylori in patients with nonulcer dyspepsia. N Engl J Med 

1999;341:1106-11. 

66. Laine L, Schoenfeld P, Fennerty MB. Therapy for Helicobacter pylori in 

patients with nonulcer dyspepsia. A meta-analysis of randomized, controlled 

trials. Ann Intern Med 2001;134:361-9. 

67. McNamara D, Buckley M, Gilvarry J, O'Morain C. Does Helicobacter pylori 

eradication affect symptoms in nonulcer dyspepsia: a 5-year follow-up study. 

Helicobacter 2002;7:317-21. 

68. Loffeld RJ, van der Hulst RW. Helicobacter pylori and functional dyspepsia. 

What to do after the Maastricht II consensus meeting? Scand J Gastroenterol 

Suppl 2002;236:19-21. 

69. Koskenpato J, Farkkila M, Sipponen P. Helicobacter pylori and different 

topographic types of gastritis - Treatment response after successful eradication 

therapy in functional dyspepsia. Scand J Gastroenterol 2002;3:778-84. 

70. Jönsson KA, Gotthard R, Bodemar G, Brodin U. The clinical relevance of 

endoscopic and histologic inflammation of gastroduodenal mucosa in dyspepsia 

of unknown origin. Scand J Gastroenterol 1989;24:385-95. 

71. Kreuning J, vd Wal AM, Kuiper G, Lindeman J. Chronic nonspecific 

duodenitis. A multiple biopsy study of the duodenal bulb in health and disease. 

Scand J Gastroenterol Suppl 1989;167:16-20. 

72. Sircus W. Duodenitis: a clinical, endoscopic and histopathologic study. Q J Med 

1985;56:593-600. 

73. Talley NJ. Functional dyspepsia - Should treatment be targeted on disturbed 

physiology? Aliment Pharmacol Ther 1995;9:107-15. 

74. Bates S, Sjöden PO, Fellenius J, Nyrén O. Blocked and nonblocked acid 

secretion and reported pain in ulcer, nonulcer dyspepsia, and normal subjects. 

Gastroenterology 1989;97:376-83. 

75. George AA, Tsuchiyose M, Dooley CP. Sensitivity of the gastric mucosa to acid 

and duodenal contents in patients with nonulcer dyspepsia. Gastroenterology 

1991;101:3-6. 



60 

 

76. Mertz H. Symptoms and visceral perception in severe functional and organic  

dyspepsia. Gut 1998;42:814-22. 

77. Greydanus MP, Vassallo M, Camilleri M, Nelson DK, Hanson RB, Thomforde 

GM. Neurohormonal factors in functional dyspepsia: insights on 

pathophysiological mechanisms. Gastroenterology 1991;100:1311-8. 

78. Tack J, Piessevaux H, Coulie B, Canepeel P, Janssens J. Role of impaired 

gastric accommodation to a meal in functional dyspepsia. Gastroenterology 

1998;115:1346-52. 

79. Collen MJ, Loebenberg MJ. Basal gastric acid secretion in nonulcer dyspepsia 

with or without duodenitis. Dig Dis Sci 1989;34:246-50. 

80. Johnsson F, Joelsson B, Gudmundsson K, Greiff L. Symptoms and endoscopic 

findings in the diagnosis of gastroesophageal reflux disease. Scand J 

Gastroenterol 1987;22:714-8. 

81. Klauser G, Schindbeck NE, Müller-Lissner SA. Symptoms in gastroesophageal 

reflux disease. Lancet 1990;335:205-8. 

82. Jones RH, Hungin APS, Phillips J, Mills JG. Gastro-oesophageal reflux disease 

in primary care in Europe: clinical presentation and endoscopic findings. Eur J 

Gen Pract 1995;1:149-54. 

83. Venables TL, Newland RD, Patel AC, Hole J, Wilcock C, Turbitt ML. 

Omeprazole 10 milligrams once daily, omeprazole 20 milligrams once daily, or 

ranitidine 150 milligrams twice daily, evaluated as initial therapy for the relief 

of symptoms of gastro-oesophageal reflux disease in general practice. Scand J 

Gastroenterol 1997;32:965-73. 

84. Joelsson B, Johnsson F. Heartburn - the acid test. Gut 1989;30:1523-5. 

85. Murphy DW, Yuan Y, Castell DO. Does the intraesophageal pH probe 

accurately detect acid reflux? Simultaneous recording with two pH probes in 

humans. Dig Dis Sci 1989;34:649-56. 

86. Masclee AA, de Best AC, de Graaf R, Cluysenaer OJ, Jansen JB. Ambulatory 

24-hour pH-metry in the diagnosis of gastroesophageal reflux disease. 

Determination of criteria and relation to endoscopy. Scand J Gastroenterol 

1990;25:225-30. 

87. Ghillebert G, Demeyere AM, Janssens J, Vantrappen G. How well can 

quantitative 24-hour intraesophageal pH monitoring distinguish various degrees 

of reflux disease? Dig Dis Sci 1995;40:1317-24. 



  61 

 

88. Shi G, Bruley des Varannes S, Scarpignato C, Le Rhun M, Galmiche JP. Reflux 

related symptoms in patients with normal oesophageal exposure to acid. Gut 

1995;37:457-64. 

89. Niemela S. Duodenogastric reflux in patients with upper abdominal complaints 

with particular reference to reflux-associated gastritis. Scand J Gastroenterol 

Suppl 1985;115:1-56. 

90. Mearin F, De Ribot X, Balboa A, Antolin M, Varas MJ, Malagelada JR. 

Duodenogastric bile reflux and gastrointestinal motility in pathogenesis of 

functional dyspepsia. Role of cholecystectomy. Dig Dis Sci 1995;40:1703-9. 

91. Gilja OH, Hausken T, Wilhelmsen I, Berstad A. Impaired accommodation of 

proximal stomach to a meal in functional dyspepsia. Dig Dis Sci 1996;41:689-

96. 

92. Scolapio JS, Camilleri M. Nonulcer dyspepsia. Gastroenterologist 1996;4:13-23. 

93. Malagelada JR, Stanghellini V. Manometric evaluation of functional upper gut 

symptoms. Gastroenterology 1985;88:1223-31. 

94. Stanghellini V, Tosetti C, Paternico A. Risk indicators of delayed gastric 

emptying of solids in patients with functional dyspepsia. Gastroenterology 

1996;110:1036-42. 

95. Hveem K, Hausken T, Svebak S, Berstad A. Gastric antral motility in functional 

dyspepsia. Effect of mental stress and cisapride. Scand J Gastroenterol 

1996;31:452-7. 

96. Troncon LE, Thompson DG, Ahluwalia NK, Barlow J, Heggie L. Relations 

between upper abdominal symptoms and gastric distension abnormalities in 

dysmotility like functional dyspepsia and after vagotomy. Gut 1995;37:17-22. 

97. Berstad A. Functional dyspepsia-a conceptual framework. Gut 2000;47:iv3-4. 

98. Jess P, Eldrup J. The personality patterns in patients with duodenal ulcer and 

ulcer-like dyspepsia and their relationship to the course of the diseases. 

Hvidovre Ulcer Project Group. J Intern Med 1994;235:589-94. 

99. Jonsson BH, Theorell T, Gotthard R. Symptoms and personality in patients with 

chronic functional dyspepsia. J Psychosom Res 1995;39:93-102. 

100. Talley NJ, Ellard K, Jones M, Tennant C, Piper DW. Suppression of emotions in 

essential dyspepsia and chronic duodenal ulcer. A case-control study. Scand J 

Gastroenterol 1988;23:337-40. 



62 

 

101. Richter JE. Stress and psychologic and environmental factors in functional 

dyspepsia. Scand J Gastroenterol Suppl 1991;182:40-6. 

102. Stanghellini V, Malagelada JR, Zinsmeister AR, Go VL, Kao PC. Stress-

induced gastroduodenal motor disturbances in humans: possible humoral 

mechanisms. Gastroenterology 1983;85:83-91. 

103. Hui WM, Shiu LP, Lam SK. The perception of life events and daily stress in 

nonulcer dyspepsia. Am J Gastroenterol 1991;86:292-6. 

104. Haug TT, Wilhelmsen I, Berstad A, Ursin H. Life events and stress in patients 

with functional dyspepsia compared with patients with duodenal ulcer and 

healthy controls. Scand J Gastroenterol 1995;30:524-30. 

105. Talley NJ, Boyce P. Abuse and functional gastrointestinal disorders: what is the 

link and should we care? Gastroenterology 1996;110:1301-4. 

106. Mearin F, Cucala M, Azpiroz F, Malagelada J-R. The origin of symptoms in the 

brain-gut axis in functional dyspepsia. Gastroenterology 1991;101:999-1006. 

107. Kanazawa M, Nomura T, Fukudo S, Hongo M. Abnormal visceral perception in 

patients with functional dyspepsia: use of cerebral potentials evoked by 

electrical stimulation of the oesophagus. Neurogastroenterol Motil 2000;12:87-

94. 

108. Drossman DA. Rome II. The functional gastrointestinal disorders. 2nd ed: 

Degnon Associates Mc Lean, VA, USA; 2000. 

109. Dimenäs E, Glise H, Hallerbäck B, Hernqvist H, Svedlund J, Wiklund I. Quality 

of life in patients with upper gastrointestinal symptoms. Scand J Gastroenterol 

1993;28:681-7. 

110. Moayyedi P, Braunholtz D, Atha P, Dowell AC, Mason S, Axon ATR, et al. The 

influence of dyspepsia, Helicobacter pylori status and irritable bowel syndrome 

on quality of life in the community. Gastroenterology 1998;114:A231 (abstract). 

111. Tougas G, Chen Y, Hwang P, Liu MM, Eggleston A. Prevalence and impact of 

upper gastrointestinal symptoms in the Canadian population: findings from the 

DIGEST study. Domestic/International Gastroenterology Surveillance Study. 

Am J Gastroenterol 1999;94:2845-54. 

112. Drossman DA, Li Z, Andruzzi E, Temple RD, Talley NJ, Thompson WG, et al. 

U.S. householder survey of functional gastrointestinal disorders. Prevalence, 

sociodemography, and health impact. Dig Dis Sci 1993;38:1569-80. 



  63 

 

113. Borgaonkar MR, Irvine EJ. Quality of life measurement in gastrointestinal and 

liver disorders. Gut 2000;47:444-54. 

114. Talley NJ. Drug treatment of functional dyspepsia. Scand J Gastroenterol 

1991;182:47-60. 

115. Agréus L. Socio-economic factors, health care consumption and rating of 

abdominal symptom severity. A report from the abdominal symptom study. Fam 

Pract 1993;10:152-63. 

116. Lydeard S, Jones R. Factors affecting the decision to consult with dyspepsia: 

comparison of consulters and non-consulters. J R Coll Gen Pract 1989;39:495-8. 

117. Johannessen T, Petersen H, Kleveland P. The predictive value of history in 

dyspepsia. Scand J Gastroenterol 1990;25:689-97. 

118. Agréus L, Borgquist L. The cost of gastro-oesophageal reflux disease, dyspepsia 

and peptic ulcer disease in Sweden. Pharmacoeconomics 2002;20:347-55. 

119. Vetvik K, Straand J. Diagnostics and drug therapy for acid-related disease in the 

population of two Norwegian municipalities. Tidsskr Nor Laegeforen 

2001;121:557-62. 

120. Talley NJ, Axon A, Bytzer P, Holtmann G, Lam SK, Veldhuyzen van Zanten 

SJ. Management of uninvestigated and functional dyspepsia: a working party 

report for the World Congresses of Gastroenterology 1998. Aliment Pharmacol 

Ther 1999;13:1135-48. 

121. Redstone HA, Barrowman N, Veldhuyzen van Zanten SJO. H2-receptor 

antagonists in the treatment of functional dyspepsia: a meta-analysis of 

randomized controlled clinical trials. Aliment Pharmacol Ther 1999;15:1291-9. 

122. Allescher HD, Bockenhoff A, Knapp G, Wienbeck M, Hartung J. Treatment of 

non-ulcer dyspepsia: a meta-analysis of placebo-controlled prospective studies. 

Scand J Gastroenterol 2001;36:934-41. 

123. Moayyedi P, Soo S, Deeks J, Delaney B, Innes M, Forman D. Pharmacological 

interventions for non-ulcer dyspepsia. Cochrane Database of Systematic 

Reviews 2003;1. 

124. Bytzer P, Talley NJ. Current indications for acid suppressants in dyspepsia. Best 

Pract Res Clin Gastroenterol 2001;15:385-400. 



64 

 

125. Wong WM, Wong BCY, Hung WK, Yee YK, Yip AWC, Szeto ML, et al. 

Double blind, randomised, placebo controlled study of four weeks of 

lansoprazole for the treatment of functional dyspepsia in Chinese patients. Gut 

2002;51:502-6. 

126. Peura DA, Kovacs TO, Metz D, Gudmundson JL, Pilmer BL. Low-dose 

lansoprazole: effective for non-ulcer dyspepsia (NUD). Gastroenterology 

2000;118:A439 (abstract). 

127. Moayyedi P, Soo S, Deeks J, Forman D, Mason J, Innes M, et al. Systematic 

review and economic evaluation of Helicobacter pylori eradication treatment for 

non-ulcer dyspepsia. Br Med J 2000;321:659-64. 

128. Agréus L. The abdominal symptom study. An epidemiological survey of 

gastrointestinal and other abdominal symptoms in the adult population of 

Östhammar, Sweden. Thesis. Uppsala University, Uppsala 1993. 

129. Agréus L, Svärdsudd K, Nyrén O, Tibblin G. Reproducibility and validity of a 

postal questionnaire. The abdominal symptom study. Scand J Prim Health Care 

1993;11:252-62. 

130. Carlsson R, Dent J, Bolling-Sternevald E, Johnsson F, Junghard O, Laurtisen K, 

et al. The usefulness of a structured questionnaire in the assessment of 

symptomatic gastroesophageal reflux disease. Scand J Gastroenterol 

1998;33:1023-9. 

131. Dimenäs E, Glise H, Hallerbäck B, Hernqvist H, Svedlund J, Wiklund I. Well-

Being and gastrointestinal symptoms among patients referred to endoscopy 

owing to suspected duodenal ulcer. Scand J Gastroenterol 1995;30:1046-52. 

132. Agréus L, Talley NJ, Svärdsudd K, Tibblin G, Jones MP. Identifying dyspepsia 

and irritable bowel syndrome: The value of pain or discomfort, and bowel habit 

descriptors. Scand J Gastroenterol 2000;35:142-51. 

133. Talley NJ, Fullerton S, Junghard O, Wiklund I. Quality of life in patients with 

endoscopy-negative heartburn: reliability and sensitivity of disease-specific 

instruments. Am J Gastroenterol 2001;96:1998-2004. 

134. Hosmer DW, Lemeshow S. Applied logistic regression. New York: John Wiley 

& Sons; 1989. 

135. Talley NJ, Boyce P, Jones M. Identification of distinct upper and lower 

gastrointestinal symptom groupings in an urban population. Gut 1998;42:690-5. 



  65 

 

136. Haparanda Kommunfakta, www.haparanda.se/fakta. In: Statistics Sweden 

(SCB); 2002. 

137. Kalix Kommunfakta, www.kalix.se/fakta. In: Statistics Sweden (SCB); 2002. 

138. Talley NJ. A prospective study of social factors and major life event stress in 

patients with dyspepsia of unknown cause. Scand J Gastroenterol 1987;22:268-

72. 

139. Kay L, Jørgensen T. Epidemiology of upper dyspepsia in a random population. 

Prevalence, incidence, natural history, and risk factors. Scand J Gastroenterol 

1994;29:2-6. 

140. Talley NJ, Zinsmeister AR, Schleck CD, Melton LJIII. Smoking, alcohol, and 

analgesics in dyspepsia and among dyspepsia subgroups: lack of an association 

in a community. Gut 1994;35:619-24. 

141. Chmura Kraemer H. Evaluating Medical Tests: SAGE publications; 1992. 

142. Swedish National Encyclopaedia, Disease=sjukdom, p. 475. Höganäs: Bra 

Böcker AB; 1995. 

143. Locke GR, Talley NJ, Weaver AL, Zinsmeister AR. A new questionnaire for 

gastroesophageal reflux disease. Mayo Clin Proc 1994;69:539-47. 

144. Blum AL, Stolte M, Fischer M, Koelz HR. Short course acid suppressive 

treatment for patients with functional dyspepsia: results depend on Helicobacter 

pylori status. Gut 2000;47:473-80. 

145. Lauritsen K. Management of endoscopy-negative reflux disease: progress with 

short-term treatment. Aliment Pharmacol Ther 1997;11:87-92. 

146. Talley NJ, Phillips SF. Non ulcer dyspepsia: Potential causes and 

pathophysiology. Ann Intern Med 1988;108:865-79. 

147. Nyrén O. Functional dyspepsia: bye-bye to PPI's. Gut 2002;51:464-5. 

148. Goh KL, Chang CS, Fock KM, Ke M, Park HJ, Lam SK. Gastro-oesophageal 

reflux disease in Asia. J Gastroenterol Hepatol 2000;15:230-8. 

149. Agréus L, Talley NJ. Dyspepsia: current understanding and management. Annu 

Rev Med 1998;49:475-93. 

150. NICE (UK National Institute for Clinical Excellence) guidance fails to stem PPI 

(proton pump inhibitors) use. Scrip World Pharmaceutical News 2003;01 April 

2003. 



66 

 

151. El-Omar E, Penman I, Ardill JE, McColl KE. A substantial proportion of non-

ulcer dyspepsia patients have the same abnormality of acid secretion as 

duodenal ulcer patients. Gut 1995;36:534-8. 

152. Samsom M, Verhagen MAMT, van Berge Henegouwen GP, Smout AJPM. 

Abnormal clearance of exogenous acid and increased acid sensitivity of the 

proximal duodenum in dyspeptic patients. Gastroenterology 1999;116:515-20. 


	Abbreviations	11
	Introduction
	Background
	Historical perspective
	Definition and clinical presentation of patients with dyspepsia
	The terminology: dyspepsia and functional dyspepsia
	Symptoms in functional dyspepsia
	Subclassification of patients with functional dyspepsia

	Epidemiology
	Pathophysiology
	Mucosal inflammation and Helicobacter pylori infection
	Visceral hypersensitivity
	Gastric acid and undiagnosed gastroesophageal reflux disease
	Duodenogastric reflux
	Gastrointestinal dysmotility
	Psychological factors
	Other factors

	Health-related quality of life
	Clinical management
	Consultation in clinical practice
	Current treatment modalities


	Materials and methods
	Gastrointestinal symptoms assessments
	Definition of endoscopic findings
	24-hour pH monitoring of esophageal acid exposure
	Health-related quality of life assessments
	Statistics
	Ethics

	Summary of papers
	Paper I
	Conclusion

	Paper II
	Conclusion

	Paper III
	Conclusion

	Paper IV
	Conclusion

	Paper V
	Conclusion


	General discussion
	Acknowledgements
	References
	Kalixanda 030416 final.pdf
	Abbreviations	11
	Introduction
	Background
	Historical perspective
	Definition and clinical presentation of patients with dyspepsia
	The terminology: dyspepsia and functional dyspepsia
	Symptoms in functional dyspepsia
	Subclassification of patients with functional dyspepsia

	Epidemiology
	Pathophysiology
	Mucosal inflammation and Helicobacter pylori infection
	Visceral hypersensitivity
	Gastric acid and undiagnosed gastroesophageal reflux disease
	Duodenogastric reflux
	Gastrointestinal dysmotility
	Psychological factors
	Other factors

	Health-related quality of life
	Clinical management
	Consultation in clinical practice
	Current treatment modalities


	Materials and methods
	Gastrointestinal symptoms assessments
	Definition of endoscopic findings
	24-hour pH monitoring of esophageal acid exposure
	Health-related quality of life assessments
	Statistics
	Ethics

	Summary of papers
	Paper I
	Conclusion

	Paper II
	Conclusion

	Paper III
	Conclusion

	Paper IV
	Conclusion

	Paper V
	Conclusion


	General discussion
	Acknowledgements
	References

	Kalixanda 030416 final.pdf
	Abstract

	Paper 1 Lavendelblå
	Paper 2 Lavendelblå
	Paper 3 Lavendelblå
	Paper 4 Lavendelblå
	Paper 5 Lavendelblå



