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Abstract To elucidate the clinical features of functional
dyspepsia (FD), patients with FD were compared with pa-
tients with peptic ulcer. Fifty-eight FD and fifty-nine peptic
ulcer patients were compared with respect to clinical fea-
tures and patient background. In the FD group, symptoms of
dyspepsia, especially upper abdominal fullness and nausea,
were more common than in the peptic ulcer group. The FD
group complained greater distress (severity of the most dis-
tressing symptom; P < .001) and showed higher State-Trait
Anxiety Inventory (STAI) scores (trait-anxiety score; P <

.05). A higher proportion of FD patients had consulted an-
other physician (P < .01). Even when subjects from the FD
and peptic ulcer group in this study were matched for age
and gender and compared with respect to these variables,
almost the same characteristics were seen. These results in-
dicate that FD markedly decreases quality of life in a variety
of aspects.
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Although organic disease has attracted the most attention in
the field of gastroenterology, a large group of patients in clin-
ical settings report various long-term gastrointestinal symp-
toms despite the absence of obvious organic abnormalities.
In recent years, the concept of the functional gastrointestinal
disorder (FGID) has been proposed in an effort to classify
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these symptoms as an independent disorder [1]. Diagnosis
of FGID is based mainly on subjective symptoms, and the
impact of FGID on quality of life (QOL) is now receiving
attention [2–4].

Dyspepsia is a very common symptom worldwide that
when investigated usually leads to 2 diametrically opposite
diagnoses: peptic ulcer disease (PUD) and, when no ulcer
or other lesion is found, functional dyspepsia (FD), which is
1 type of FGID. PUD and FD, as noted, overlap clinically,
but the extent of this overlap and whether there are clini-
cal characteristics that distinguish them remain unclear. For
this reason, we prospectively evaluated a number of clinical
and psychological characteristics of patients presenting with
dyspeptic symptoms and, following diagnosis by upper gas-
trointestinal endoscopy, compared the variables between the
2 disorders.

Methods

Subjects

Psychological tests were administered to 770 patients (415
men, 355 women; mean age, 48 years) who underwent initial
upper gastrointestinal endoscopy at our institute for symp-
toms of dyspepsia between April 1998 and March 2003.
All subjects provided written informed consent to partici-
pate in the study. A self-administered questionnaire and the
State-Trait Anxiety Inventory (STAI) [5] were used for psy-
chological testing. The investigation compared 58 patients
diagnosed with FD according to Rome II criteria [6] follow-
ing various tests including upper gastrointestinal endoscopy,
with 59 patients diagnosed with open peptic ulcer (Table 1).

The FD group (20 men, 38 women; mean age,
40 years) was divided into subgroups based on Rome II
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Table 1 Comparison of demographic and clinical characteristics

FD group Peptic ulcer group

n 58 59
Age (years) 40.3 ± 15.3 48.0 ± 14.6∗

Men/women 0.53 2.93∗∗

BMI (kg/m2) 21.3 ± 3.4 21.7 ± 3.0
Smokers (%) 25.0 76.5∗∗

Alcohol use (%) 25.0 64.3∗∗

Values are provided as means ± standard deviation unless otherwise
noted.
∗P < .01;∗∗P < .001.

BMI, body mass index.

criteria [6]. Symptoms comprised ulcer-like dyspepsia-type
symptoms (n = 25); dysmotility-like dyspepsia-type symp-
toms (n = 23); and unspecified dyspepsia-type symptoms
(n = 10). The peptic ulcer group (44 men, 15 women; mean
age, 48 years) included 42 patients with gastric ulcer and 17
patients with duodenal ulcer.

Methods

FD and peptic ulcer groups were compared with respect to
age, sex ratio, body mass index (BMI: weight/height2), rates
of habitual alcohol consumption and smoking, symptoms,
proportion of patients who had consulted another physician
for the gastrointestinal disorder, and psychological elements
based on STAI score. Regarding symptoms, proportions of
patients with each of 5 dyspepsia symptoms (upper abdom-
inal pain, upper abdominal fullness, early satiety, bloating,
and nausea) or loss of appetite were compared. Symptoms
were investigated in detail by examining how many patients
displayed each of these symptoms, and by using the face
scale score [7] to determine the severity of the most distress-
ing symptom in each patient. Face scale score was evaluated
on a 6-point scale: 0, absence of symptom; 1, slight; 2, mild;
3, considerable; 4, severe; and 5, most severe imaginable.
The figure was used to facilitate an understanding of the
severity level. The STAI developed by Spielberger et al. [5]
is a testing method for scoring the levels of state anxiety and
trait anxiety based on 20 questions for each anxiety type.
State anxiety reflects the current state of anxiety during test-
ing, and trait anxiety reflects innate anxiety, which can be
considered an aspect of the personality. When undergoing
psychological testing, a cognitive appraisal of the stress as-
sociated with testing occurs, and the individual experiences
anxiety. Higher STAI scores result in a higher rating on the
anxiety scale. The normal level for state anxiety score (STAI-
S) is 32–40 for men and 31–41 points for women. The normal
level for trait anxiety score (STAI-T) is 33–42 for men and
34–44 points for women. Both the self-administered ques-
tionnaire and STAI were administered during the waiting pe-

Table 2 Comparison of demographic and clinical characteristics
(subanalysis)

FD group Peptic ulcer group

n 28 28
Age (years) 47.0 ± 16.1 47.0 ± 15.6
Men / women 1.15 1.15
BMI (kg/m2) 22.0 ± 3.8 21.6 ± 2.8
Smokers (%) 27.3 61.0∗

Alcohol use (%) 31.8 53.3

Values are provided as means ± standard deviation unless otherwise
noted.
∗P < .05.

BMI, body mass index.

riod prior to upper gastrointestinal endoscopy. Furthermore,
a correlation between STAI-T score and severity of most dis-
tressing symptom, a correlation between STAI-T score and
the number of symptom, and a correlation between STAI-T
score and the proportion of the patients who had consulted
another physician in the FD and peptic ulcer groups were
analyzed.

Because the populations in this study were characterized
by marked differences in patient background, an investiga-
tion that matched the groups for age and gender distribu-
tion was conducted in the following subanalysis. Patients
from the FD group (n = 28) and peptic ulcer group (n = 28)
matched for age and gender were compared with respect to
these variables (Table 2). The FD group was composed of
8 patients with ulcer-like dyspepsia-type symptoms, 14 pa-
tients with dysmotility-like dyspepsia-type symptoms, and
6 patients with unspecified dyspepsia-type symptoms. The
peptic ulcer group was composed of 18 patients with gastric
ulcer and 10 patients with duodenal ulcer.

Statistics

Age and BMI were examined using Student’s t-test. Sex ra-
tio, alcohol consumption and smoking rate, proportion of
patients with the 6 symptoms examined, and the proportion
of patients who had consulted another physician for the gas-
trointestinal disorder were examined using the χ2 test. The
number of patients with each symptom, symptom severity,
and STAI score were examined using the Mann–Whitney
U-test. Correlations between STAI-T score and severity of
the most distressing symptom or the number of symptoms,
and the proportion of patients who had consulted another
physician were examined using the Spearman’s correla-
tion coefficient by rank. A relation between STAI-T score
and severity of most distressing symptom in the FD and
peptic ulcer groups was examined using the multiple re-
gressions. Values of P < .05 were considered statistically
significant.
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Fig. 1 Proportion of patients with dyspepsia symptoms in the FD and
peptic ulcer groups. Upper abdominal fullness and nausea were seen in
a significantly greater portion of patients in the FD group than in the
peptic ulcer group (∗P < .01, ∗∗P < .001).

Results

Patient Background

The FD group comprised relatively younger patients than
the peptic ulcer group (Table 2). Mean age was significantly
lower in the FD group than in the peptic ulcer group (P <

.01). The male:female ratio was significantly lower in the
FD group than in the peptic ulcer group, with the FD group
including more women (P < .001). No significant difference
was seen between groups in BMI, and most subjects were
within normal ranges in both groups. Rate of both habitual
smoking and alcohol consumption was 25% in the FD group,
significantly lower than in the peptic ulcer group (P < .001
for both).

Figure stronges1 shows the proportion of patients with 6
dyspepsia symptoms in the FD and peptic ulcer groups. No
significant differences were seen between the groups in the
proportion of patients with upper abdominal pain or bloating.
Each symptom was high proportion in both groups. Upper
abdominal pain was seen in a particularly high proportion of
patients in both groups, at ≥ 60%. Upper abdominal fullness
and nausea were seen in a significantly greater proportion of
patients in the FD group than in the peptic ulcer group (P
< .001 and P < .01, respectively). In particular, upper ab-
dominal fullness was frequently seen in the FD group (55%).
Early satiety was present in a relatively high proportion of
patients in the FD group (32%), but was not seen in any
patients in the peptic ulcer group. Appetite loss was present
in a small proportion of patients in groups ( ≤ 5%), and no
significant difference between groups was noted. Figure 2
shows the frequency distribution of the number of symptom
that patients have among 6 dyspepsia symptoms (upper ab-
dominal pain, bloating, upper abdominal fullness, nausea,

Fig. 2 a The frequency distribution of the number of symptom that
patients have among dyspepsia symptoms (upper abdominal pain, bloat-
ing, upper abdominal fullness, nausea, early satiety and loss of appetite).
b The severity of the most distressing symptom using face scale. Both
the number and the severity of symptom were significantly greater in
the FD group than in the peptic ulcer group (∗P < .01;∗∗P < .001).
No patient had all 6 symptoms. Face-scale score was evaluated on a 6-
pioint scale: 0, absence of symptom; 1, slight; 2, mild; 3, considerable;
4, severe; and 5, most severe imaginable. There was no patient of the
scale 0.

early satiety and loss of appetite) (a) and the severity of the
most distressing symptom using face scale (b). The num-
ber of patients with each symptom and severity of the most
distressing symptom were both significantly greater in the
FD group than in the peptic ulcer group (P < .01 and P
< .001, respectively). The most distressing symptom was
upper abdominal pain (41%) followed by upper abdominal
fullness (38%) in the FD group, whereas upper abdominal
pain (92%) was the most distressing symptom in the peptic
ulcer group. The proportion of patients who had consulted
another physician in the FD group was high at 70%, sig-
nificantly greater than in the peptic ulcer group (P < .01;
Figure 3).

Fig. 3 Proportion of patients who had consulted another physician.
The proportion of such patients in the FD group was significantly higher
than in the peptic ulcer group (∗P < .01).
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Fig. 4 STAI scores in study 1. STAI-T score was significantly higher in
the FD group than in the peptic ulcer group (∗P < .05). Mann–Whitney
U test. STAI, State-Trait Anxiety Inventory, STAI-S, STAI-State anxiety,
STAI-T, STAI-Trait anxiety.

STAI-S score was high in both groups (Figure 4), with no
significant difference between groups. Most patients in both
groups displayed STAI-S scores above the upper limit of the
normal range. STAI-T score was significantly higher in the
FD group than in the peptic ulcer group (P < .05). Although
most patients in the FD group displayed STAI-T scores above
the upper limit of the normal range, a relatively high number
of patients in the peptic ulcer group showed STAI-T scores
in the normal range. From correlation coefficient analyses,
STAI-T score and severity of the most distressing symptom,
STAI-T score, and the proportion of patients who had con-
sulted another physician in the FD group, and STAI-T score
and severity of the most distressing symptom in the peptic
ulcer group all showed significantly strong correlation (P <

.01, P < .05, and P < .05, respectively, Table 3). Moreover,
multiple regressions were performed between STAI-T score
and severity of the most distressing symptom in both groups
(Table 4), which showed that these 2 factors were well-
correlated, and that STAI-T score was significantly higher in
the FD group than in the peptic ulcer group.

Table 3 Correlation

FD group Peptic ulcer group

STAI-T
Severity of the

most distressing
symptom (Face
scale)

P < .01 P < .05

STAI-T
Number of

symptoms
P = .067 P = .57

STAI-T
Whether patients

had consulted
another physician or
not

P < .05 P>.99

STAI-T, State-Trait Anxiety Inventory-Trait anxiety.

Table 4 Multiple regression

Correlation
coefficient

t Value P-value

Intercept 2.332 4.615 < .0001
STAI-T 0.03 3.204 < .01
Group

(FD/peptic
ulcer)

− 2.023 − 9.74 < .0001

STAI-T, State-Trait Anxiety Inventory-Trait anxiety.

In the subanalysis, no significant difference was seen be-
tween the FD and peptic ulcer groups in patient background
(see Table 2). The proportion of patients who habitually
smoked was a low 27.3% in the FD group, significantly
lower than in the peptic ulcer group (P < .05). The propor-
tion of patients who consumed alcohol daily was a relatively
low (31.8% in the FD group versus 53.3% in the peptic ul-
cer group), but no significant difference between groups was
identified.

Figure 5 shows the proportion of patients with 6 dyspepsia
symptoms in the FD and peptic ulcer groups. No significant
differences were seen between the groups in the proportion
of patients with upper abdominal pain, bloating, or nausea.
Upper abdominal pain in particular was seen in a high propor-
tion of patients in both groups ( ≥ 50%). Upper abdominal
fullness was seen in a high 68% of patients in the FD group,
significantly higher than in the peptic ulcer group (P < .001).
Early satiety occurred in a relatively high proportion of pa-
tients in the FD group, but was not seen in any patients in
the peptic ulcer group. Appetite loss was not seen in the FD
group, and was seen in only 4% of patients in the peptic
ulcer group, with no significant difference between groups.
Figure 6 shows the frequency distribution of the number of
symptom among 6 dyspepsia symptoms (a) and the severity

Fig. 5 Proportion of patients with dyspepsia symptoms in the FD and
peptic ulcer groups (subanalysis). Upper abdominal fullness was seen
in a significantly greater portion of patients in the FD group than in the
peptic ulcer group (∗P < .001).
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Fig. 6 a The frequency distribution of the number of symptom that
patients have among (6) dyspepsia symptoms (upper abdominal pain,
bloating, upper abdominal fullness, nausea, early satiety and loss of
appetite). b The severity of the most distressing symptom using face
scale. Both the number and the severity of symptom were significantly
greater in the FD group than in the peptic ulcer group (∗P < .05,∗∗P <

.01). No patient had all 6 symptoms. Face scale score was evaluated on a
6-point scale: 0, absence of symptom; 1, slight; 2, mild; 3, considerable;
4, severe; and 5, most severe imaginable. There was no patient of the
scale 0.

Fig. 7 Proportion of patients who had consulted another physician.
The proportion of such patients in the FD group was significantly higher
than in the peptic ulcer group (∗P < .05).

of the most distressing symptom (b). Numbers of patients
with each symptom and severity of the most distressing
symptom were significantly greater in the FD group than
in the peptic ulcer group (P < .05 and P < .01, respectively).
The proportion of patients who had consulted another physi-
cian in the FD group was high, at 70%, significantly higher
than in the peptic ulcer group (P < .05, Figure 7).

STAI-S scores were high in both groups, with no sig-
nificant differences between groups (Figure 8). Most pa-
tients in both groups displayed STAI-S scores above the
upper limits of the normal range. STAI-T scores were signif-
icantly higher in the FD group than in the peptic ulcer group
(P < .05). Whereas most of the patients in the FD group
displayed STAI-T scores above the upper limit of the normal

Fig. 8 STAI scores in study 2. STAI-T score was significantly higher in
the FD group than in the peptic ulcer group (∗P < .05). Mann–Whitney
U test. STAI, State-Trait Anxiety Inventory, STAI-S, STAI-State anxiety,
STAI-T, STAI-Trait anxiety.

range, a relatively high number of patients in the peptic ulcer
group showed STAI-T scores in the normal range. Both the
correlation coefficient between STAI-T score and severity of
the most distressing symptom and the correlation coefficient
between STAI-T score and the number of symptoms in the
FD group were significantly strong (P < .05 and P < .05,
respectively).

Discussion

Large-scale studies of the general populations of dozens of
countries worldwide have found that individuals with upper
gastrointestinal symptoms experience a lower QOL [8] and
are more greatly affected by health care costs [9] than indi-
viduals without upper gastrointestinal symptoms. The car-
dinal symptoms of FD are upper gastrointestinal symptoms,
which are frequently encountered in routine gastroenterol-
ogy clinical practice. However, FD tends to be neglected
because of a lack of associations with any obvious organic
abnormality, and a diagnosis based mainly on symptoms. In
this study, therefore, to elucidate the clinical features of FD,
patients with FD were compared with patients with peptic
ulcer, an organic disease that produces similar symptoms of
dyspepsia.

In the main study, the FD group included a large number
of young women, ranging in age from young to late mid-
dle age; few patients displayed predilections to smoking or
alcohol consumption, or were obese. Mean age, sex ratio,
and smoking and alcohol consumption rates were signifi-
cantly lower in the FD group than in the peptic ulcer group.
The populations were characterized by marked differences in
the patient background. Smoking and alcohol consumption
tended to be related to age and gender. Next, an investiga-
tion that matched the groups for age and gender distribution
was conducted in the subanalysis. However, aside from sig-
nificant differences between the groups in the proportion of
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patients who consumed alcohol or experienced nausea, no
major changes to these characteristics were noted.

Habitual smoking rates, both with and without age and
gender matching, were significantly lower in the FD group
than in the peptic ulcer group. Habitual alcohol consumption
rate without age and gender matching was significantly lower
in the FD group than in the peptic ulcer group; however, age
and gender matching did not reveal significant differences.

The proportion of patients with upper abdominal pain,
bloating, upper abdominal fullness, nausea, or early satiety
in the FD group was equal to or greater than that in the peptic
ulcer group, and the proportion of patients with nausea with
matching was not significant differences, probably because
of the small numbers of patients.

The proportion with upper abdominal fullness or early
satiety was markedly higher in the FD group than in the
peptic ulcer group, both with and without matching, indi-
cating these symptoms as characteristic of FD. Abdominal
fullness in the FD group, both with and without match-
ing, was significantly higher than in the peptic ulcer group
(P < .001). Early satiety was not seen in any patients in the
peptic ulcer group; therefore, no significant difference was
identified. Few cases of appetite loss were apparent in either
group. The number of symptom that patients have and the
symptom severity were significantly greater in the FD group
than in the peptic ulcer group. The proportion of patients
who had consulted another physician for the gastrointesti-
nal disorder was also significantly greater in the FD group.
Moreover, both STAI-S and STAI-T scores tended to be high
in the FD group, with the STAI-T score, which indicates per-
sonality tendencies, significantly higher. STAI-S score did
not show significant differences. STAI were administered
during the waiting period prior to upper gastrointestinal en-
doscopy. Therefore, STAI-S score, which reflects the current
state of anxiety during testing, was high in the both FD and
peptic ulcer groups. Results of the correlation coefficient
and the multiple regressions furthermore suggest that per-
sonality tendencies for innate anxiety, which was reflected
by STAI-T related to the severity and number of symptom
and consultation for another physician, particularly in the
FD group.

We suspected that there might be any difference in patient
characteristics between the gastric and duodenal ulcer group.
However, there was no significant difference present between
2 groups in this study.

These results indicate that, despite the absence of apparent
organic abnormalities in the FD group, dyspepsia symptoms
were more common and patient distress greater in this group
than in the peptic ulcer group. In particular, a pronounced
and significant difference was seen between groups in the
severity of the most distressing symptom. These results also
show that markedly higher proportions of patients in the FD
group had consulted another physician for the gastrointesti-

nal disorder and suffered psychosocial distress and distress
associated with higher medical costs. In addition, the results
suggest that possible background factors in the manifestation
of symptoms and the high proportion of patients in this group
who had consulted another physician indicate a tendency for
these patients to have intrinsically high levels of anxiety and
personality tendencies.

Several researchers [10, 11] reported on patients with FD
compared with patients with duodenal ulcer. Our results in
this study were similar to their results in the point of age, gen-
der, alcohol and smoking consumption, and STAI-T score.

Recently, brain–gut interactions have been considered to
play a major role in the mechanisms underlying FGID symp-
toms [12]. Other factors thought to be involved in this mech-
anism include stress [13], gastrointestinal dysmotility [14–
18], and hypersensitivity [19–24]. In this study, the FD group
had characteristic symptoms, such as upper abdominal pain
and early satiety. We speculate that these factors are related
to the appearance of these symptoms, but the role of these
factors has not been adequately elucidated. Dissociation be-
tween physiological abnormalities and symptoms has been
seen, and the existence of a psychological predisposition to
this disorder has therefore been suggested [1, 25, 26].

Evidence also indicates that psychoemotional aspects
have a major effect on treatment [27–29]. Based on this
background, various psychological interventions, including
cognitive therapy [30], psychodynamic–interpersonal psy-
chotherapy [31], hypnotherapy [32], group counseling [33],
and combinations of several of these interventions [34], have
been tried and efficacies reported.

Because causes of FD are complex and not well under-
stood, treatment poses many problems. The results in this
study indicate that FD markedly decreases QOL in a variety
of aspects, and improving these aspects should therefore be
the ultimate objective of treatment.

Clearly, the absence of organic abnormalities in patients
with FD does not mean that the disease can be ignored. On
the contrary, the results indicate the importance of taking
a thorough history regarding symptoms and course of the
disorder, determining levels of distress, and understanding
the sources of this distress. Patients who have suffered from
symptoms of dyspepsia for long periods despite the absence
of obvious organic abnormalities require suitable interven-
tion that takes into account the psychological background
of the patient. The gastroenterologist and a psychiatrist or
psychologist should cooperate as necessary to restore QOL
for the patient.

References

1. Drossman DA, Creed FH, Olden KW, Svedlund J, Toner BB,
Whitehead WE (1999) Psychosocial aspect of the functional gas-
trointestinal disorder. Gut 45(Suppl 2):II25–30

Springer



2158 Dig Dis Sci (2007) 52:2152–2158

2. Dimenas E, Glise H, Hallerback B, Hernqvist H, Svedlund J, Wik-
lund I (1993) Quality of life in patients with upper gastrointestinal
symptoms. An improved evaluation of treatment regimens? Scand
J Gastroenterol 28:681–687

3. Wiklund IK, Junghard O, Grace E, Talley NJ, Kamm M, Veld-
huyzen van Zanten S, Pare P, Chiba N, Leddin DS, Bigard MA,
Colin R, Schoenfeld P (1998) Quality of life in Reflux and Dyspep-
sia patients. Psychometric documentation of a new disease-specific
questionnaire (QOLRAD). Eur J Surg 583(Suppl 2):41–49

4. Chassany O, Marquis P, Scherrer B, Read NW, Finger T, Bergmann
JF, Fraitag B, Geneve J, Caulin C (1999) Validation of quality of life
questionnaire for functional digestive disorders. Gut 44:527–533

5. Spielberger CD, Goursuch RL, Lushene RE (1983) Manual for
the State Trait Anxiety Inventory. Mountain View, CA, Consulting
Psychologist Press

6. Talley NJ, Stanghellini V, Heading RC, Koch KL, Malagelada
JR, Tytgat GNJ (1999) Functional gastroduodenal disorders. Gut
45(Suppl 2):II37–42

7. Wong D (1977) Whaley and Wong’s essential of pediatric nursing
(5th ed). St. Louis, MO, Mosby-Year Book, p 1215

8. Enck P, Dubois D, Marquis P (1999) Quality of life in patients
with upper gastrointestinal symptoms results from the Domes-
tic/International Gastroenterology Surveillance Study (DIGEST).
Scand J Gastroenterol Suppl 231:48–54

9. Haycox A, Einarson T, Eggleston A (1999) The health economic
impact of upper gastrointestinal symptoms in the general pop-
ulation: results from the Domestic/International Gastroenterol-
ogy Surveillance Study (DIGEST). Scand J Gastroenterol Suppl
231:38–47

10. Haug TT, Svebak S, Wilhelmsen I, Berstad A, Ursin H (1994)
Psychological factors and somatic symptoms in functional dys-
pepsia. A comparison with duodenal ulcer and healthy controls. J
Psychosom Res 38:281–291

11. Wilhelmsen I, Haug TT, Ursin H, Berstad A (1995) Discriminant
analysis of factors distinguishing patients with functional dyspep-
sia with duodenal ulcer. Significance of somatization. Dig Dis Sci
40:1105–1111

12. Hongo M, Nomura T (2002) Brain-gut interaction and pathophys-
iology of functional dyspepsia. J Clin Exp Med 201:87–91

13. Bennett EJ, Piesse C, Palmer K, Badcock C-A, Tennant CC, Kel-
low JE (1998) Functional gastrointestinal disorders: psychological,
social, and somatic features. Gut 42:414–420

14. Quartero AO, Wit NJ, Lodder AC, Numans ME, Smout AJPM,
Hoes AW (1998) Disturbed solid-phase gastric emptying in func-
tional dyspepsia: a meta-analysis. Dig Dis Sci 43:2028–2033

15. Wilmer A, Van Cutsem E, Andrioli A, Tack J, Coremans G,
Janssens J (1998) Ambulatory gastro-jejunal manometry in severe
motility-like dyspepsia: lack of correlation between dysmotility,
symptoms and gastric emptying. Gut 42:235–242

16. Thumshirn M (2002) Pathophysiology of functional dyspepsia.
Gut 51(Suppl I):I63–66

17. Tack J, Caene P, Fischer B, Piessevaux H, Janssens J (2001) Symp-
toms associated with hypersensitivity to gastric distension in func-
tional dyspepsia. Gastroenterology 121:526–535

18. Caldarella MP, Azpiroz F, Malagelada JR (2003) Antro-fundic
dysfunction in functional dyspepsia. Gastroenterology 124:1220–
1229

19. Greydanus MP, Vassallo M, Camilleri M, Nelson DK, Hanson RB,
Thomforde GM (1991) Neurohumoral factor in functional dyspep-
sia: insights on pathophysiological mechanism. Gastroenterology
100:1311–1318

20. Mayaer EA, Gebhart GF (1994) Basic and clinical aspects of vis-
ceral hyperalgesia. Gastroenterology 104:271–293

21. Coffin B, Azpiroz F, Guarner F, Malagelada JR (1994) Selective
gastric hypersensitivity and reflex hyporeactivity in functional dys-
pepsia. Gastroenterology 107:1345–1351

22. Salt GAM, Samson M, Roelofs JMN, Van Berg Heangouwen GP,
Samsom M, Verhagen MAMT, van Berge Henegrouwen GP, Smout
AJPM (1999) Abdominal clearance of exogenous acid and in-
creased acid sensitivity of the proximal duodenum in dyspeptic
patients. Gastroenterology 116:515–520

23. Kanazawa M, Nomura T, Fukudo S, Hongo M (2000) Abnormal
visceral perception in patients with functional dyspepsia: use of
cerebral potentials evoked by electrical stimulation of the oesoph-
agus. Neurogastgroenterol Motil 12:87–94

24. Hou XH, Li Q, Zhu L, Xie X, Chen JDZ (2004) Correlation of gas-
tric emptying with various thresholds of sensation in healthy con-
trols and patients with functional dyspepsia. Dig Dis Sci 49:188–
195

25. Kawakami H, Hongo M, Okuno Y, Yamada M, Nishimura N,
Fukudo S (1995) Personality deviation and gastric motility in pa-
tients with functional dyspepsia. J Clin Gastroenterol 21(Suppl
1):S179–184

26. Ariz Q, Thompson DG (1998) Brain-gut axis in health and disease.
Gastroenterology 114:559–578

27. Bennett EJ, Kellow JE, Cowen H, Scott AM, Shuter B, Langelud-
decke PM, Hoschl R, Jones MP, Tennant CC (1992) Suppression of
anger and gastric emptying in patients with functional dyspepsia.
Scand J Gastroenterol 27:869–874

28. Veldhuyzen van Zanten SJO, Cleary C, Tally NJ, Peterson T, Nyren
O, Bradly LA, Verlinden M, Tytgat GNJ (1996) Drug treatment of
functional dyspepsia: A systematic analysis of trial methodology
with recommendations for design of future trials. Am J Gastroen-
terol 91:660–673

29. Mearin F, Balboa A, Zarate N, Cucala M, Malagelada JR (1999)
Placebo in functional dyspepsia: symptomatic, gastrointestinal mo-
tor and gastric sensorial responses. Am J Gastroenterol 94:116–
125

30. Haug TT, Wilhelmsen I, Svebak S, Berstad A, Ursin H (1994)
Psychotherapy in functional dyspepsia. J Psychosom Res 38:735–
744

31. Hamilton J, Guthrie E, Creed F, Thompson D, Tomenson B, Ben-
nett R, Moriarty K, Stephens W, Liston R (2000) A randomized
controlled trial of psychotherapy in patients with chronic functional
dyspepsia. Gastroenterology 119:661–669

32. Calvert EL, Houghton LA, Cooper P, Morris J, Whorwell PJ (2002)
Long-term improvement in functional dyspepsia using hypnother-
apy. Gastroenterology 123:1778–1785

33. Poitras MR, Verrier P, So C, Paquet S, Bouin M, Poitras P (2002)
Group counseling psychotherapy for patients with functional gas-
trointestinal disorders. Dig Dis Sci 47:1297–1307

34. Soo S, Moayyedi P, Deeks J, Delaney B, Lewis M, Forman
D (2001) Psychological interventions for non-ulcer dyspepsia.
Cochrane Database Syst Rev 4:CD002301

Springer



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


