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Non-ulcer dyspepsia and peptic ulcer: the
distribution in a population and their relation to

risk factors

The S0rreisa gastro-intestinal disorder study.
B Bernersen, R Johnsen, B Straume

Abstract
Background-The aetiology of non-ulcer
dyspepsia and a possible connection to
peptic ulcer disease is debated. This paper
discusses this problem in a population
based study.
Aims-The relation between non-ulcer
dyspepsia and peptic ulcer disease was
explored by the distribution in the general
population and their associations to
demographic, lifestyle, and psychological
factors.
Methods-All inhabitants of a community
aged 20-69 years received a questionnaire
concerning abdominal complaints, health,
lifestyle, diet, and social conditions.
Reports on peptic ulcer were verified with
medical records. Dyspeptic subjects and
matched healthy, non-dyspeptic controls
were endoscoped in a blinded procedure.
Subjects-Of 2027 persons invited, 1802
(88.9%) returned the questionnaire from
which dyspeptic subjects and controls
were identified. Of 782 subjects invited to
endoscopy, 309 dyspeptic and 310 control
subjects (79.2%), participated.
Results-Men reported dyspepsia (30.40/o)
and peptic ulcer (8.70/o) more often than
women (24.1% and 5.2%, respectively).
Non-ulcer dyspepsia was frequent
(between 10.60/o and 17.20/o) in both sexes
and age groups up to 60 years, with a lower
frequency in both men and women above
this age (3.00/o and 6.8%/o). Non-ulcer dys-
pepsia was associated with having a family
history ofdyspepsia and ofpeptic ulcer and
the use oftranquillisers. Nearly one third of
dyspeptic persons above the age of40 years
had peptic ulcer, but peptic ulcer preva-
lence was low under this age. Peptic ulcer
was associated with a family history of
peptic ulcer, smoking, and daily life stress,
and also with poor living conditions during
childhood, frequent recurrence of herpes
labialis, conditions that were associated
with Helicobacterpylori infection.
Conclusions-Non-ulcer dyspepsia and
peptic ulcer have different patterns of
relations to lifestyle, social, and psycho-
logical factors. The results perhaps sup-
port the hypothesis of peptic ulcer being
an infectious disease In contrast with non-
ulcer dyspepsia.
(Gut 1996; 38: 822-825)
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It is usual that about one third of dyspeptic
patients claim to have peptic ulcer disease. The
frequency of 'unexplained' dyspepsia depends,
however, on the selection of patients. While
Gregory et al found that only three of 102
dyspeptic patients in general practice devel-
oped a peptic ulcer,' Kragh found this in 40%
of hospitalised patients.2
One study on peptic ulcer disease and non-

ulcer dyspepsia in a large population3 has shown
that these conditions had substantially different
relations to psychological, social, lifestyle, and
dietary variables. Peptic ulcer was strongly
associated with age, a family history of peptic
ulcer, body mass index, and smoking, whereas
non-ulcer dyspepsia was associated with psy-
chological factors and social conditions. In this
large population study, however, the diagnoses
were not verified. A population based case
control study of risk factors in prepyloric and
duodenal ulcer patients and controls gave no
support to the concept that peptic ulcer disease
is a disorder related to psychological stress.4

Are peptic ulcer disease and non-ulcer dys-
pepsia, despite similar symptoms, aetiologi-
cally and pathogenetically different conditions?
To elucidate the relation between non-ulcer
dyspepsia and peptic ulcer disease, we have
studied their distribution in a general popula-
tion and their associations to possible aetio-
logical factors.

Methods
From March to May 1987 all inhabitants of
the municipality of S0rreisa in northern
Norway aged 20 to 69 years, 2027 men and
women, received a postal questionnaire with
questions concerning abdominal complaints,
health, lifestyle, diet, and social conditions. Of
2027 persons invited, 1802 (88-9%) returned
the questionnaire. The inhabitants of this
municipality have all their medical contacts
with one of the two family physicians at the one
and only local health service centre, and their
hospital services from the one and only
regional hospital. All reports of a previously
diagnosed peptic ulcer, were verified by
searching individual medical records, which
were easily identified in the local health service
centre or at the regional hospital.

All subjects giving affirming answers to the
first two or the last of the following questions
were considered dyspeptic patients: 'Have you
ever had abdominal pain of at least two weeks'
duration?'; 'If yes, was the pain located to the
upper abdomen?' and 'Have you ever had
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Non-ulcer dyspepsia and peptic ulcer

TABLE IPrevalences (%) of reported epigastric pain and heartburn (dyspepsia),
diagnosed non-ulcer dyspepsia, and verified peptic ulcer according to 10 year age groups
and sex. Sorreisa 1987

Dyspepsia Non-ulcer dyspepsia Peptic uker
Number (n=409) (n=233) (n=126)

Age group M F M F M F M F

20-29 235 195 20-4 19-5 10-6 13-3 3.0 1-0
30-39 200 222 29-0 27-9 15-0 15-3 4-0 4-1
40-49 203 189 40.9 25-4 17-2 15-9 14-8 4-2
50-59 133 129 33-8 24-8 13-5 15-5 12-8 10-9
60-69 134 162 31-3 22-8 3.0 6-8 12-7 8-6
Total 905 897 30-4 24-1 12-4 13-5 8-7 5-2

heartburn or acid regurgitation almost daily
during at least one week?'.
Of 495 dyspeptic persons, 89 subjects

reporting a prior history of peptic ulcer, 15
subjects reporting gall stones or kidney
stones, and 33 reporting coronary heart
disease, were all excluded. The remaining 358
persons were offered an endoscopy free of
charge but without any reward. Healthy, non-

dyspeptic controls matched for sex and age
within the same 10 year age group, were

randomly selected and offered an endoscopy
as well. The controls were selected from the
questionnaire survey, as they reported that
they never had experienced abdominal pain at
any location or heartburn or acid regurgita-
tion and that they never had consulted their
general practitioner with dyspepsia. Of 782
subjects invited to endoscopy, 619 (79-2%)
attended, of whom 309 were dyspeptic sub-
jects and 310 controls. All subjects were

endoscoped within one month after returning
the questionnaire. After completing the verifi-
cation procedure searching all local medical
records for confirmation of a previous peptic
ulcer and after endoscoping the 619 persons,
409 persons, of the initial 495 persons,
reporting dyspepsia were without a previous
or present peptic ulcer. A detailed description
of the methods has been published else-
where.5 The study was approved by the
Regional Committee for Medical Research
Ethics.

Endoscopy study
All endoscopies were performed by one of the
authors (BB), who is a trained endoscopist.
The endoscopist was masked to whether he
examined a dyspeptic or a non-dyspeptic
person. A gastric or duodenal ulcer was diag-
nosed if an ulceration greater than 0.5 cm was

seen proximally or distally to the pylorus,
respectively. Deformity of the duodenal bulb
was considered to be present when flattening,
scars, stenosis, or narrowing of the bulb was

seen. Endoscopic duodenitis was diagnosed
according to the criteria of Venables.6

Biopsy specimens for histological diagnosis
were taken from all lesions. Stomach biopsy
specimens for Helicobacter pylori cultures,
were placed in 0.5 ml of glucose/saline solu-
tion (25% glucose in 09°/0 saline solution),
ground, and dispersed on blood agar and on

brain-heart infusion agar containing horse
(5% v/v) blood within five minutes after
endoscopy.7

Definition ofgroups for analysis
Dyspeptic group - All persons with dyspepsia

as defined above, but without a present or pre-
vious peptic ulcer.

Non-ulcer dyspepsia - All dyspeptic subjects
attending the endoscopic study without a
peptic ulcer, deformity of the duodenal bulb or
endoscopic duodenitis of the duodenal bulb.

Peptic ulcer - All persons with peptic ulcer,
verified with any of the medical records and all
persons having a peptic ulcer or an ulcer scar
(deformed duodenal bulb) at the endoscopy.

Reference population - In the logistic regres-
sion analysis of dyspepsia, non-ulcer dyspepsia
and peptic ulcer, the reference population
comprised subjects without any of the men-
tioned conditions.

Regression analyses
The following independent variables were
explored and finally assessed in a logistic
regression: age; sex; daily smoking (yes/no);
number of cigarettes smoked daily; previous
smoking (yes/no); coffee consumption (none
or less than 1 cup a day, 1-5 cups, and 6 cups
or more a day); beer, wine and liquor con-
sumption (graded 0-2); nourishment as baby
(mother's milk or not); regularity of meals;
excessive use of spices, ketchup or mustard,
use of some specific drugs (aspirin, non-
steroidal anti-inflammatory drugs, sleeping
pills and tranquillisers), shift work (all yes/no);
social stress (four categories, never to all the
time); physical activity at leisure time (graded
1-4: sedentary, moderate, active, and hard
training); living conditions during childhood
(four categories, from very difficult to very
good), and dyspepsia or peptic ulcer, or both,
in the family (first degree relatives); bothered
by herpes labialis (four categories, never to
frequent); reporting complaints as frequent
headache, unspecific vertigo, palpitations and
insomnia, where reporting more or less than
two of these symptoms, respectively, were
graded as yes/no.

Statistical methods
Age trends were tested by Mantel-Haenszel x2
test. Logistic regression and adjustment for age
and sex distribution by analysis of covariance
were made in the SPSSX statistical program.

Results
Table I shows the prevalences of reported dys-
pepsia, non-ulcer dyspepsia, and peptic ulcer.
Of the 309 persons with dyspepsia endo-
scoped, 31 had a peptic ulcer or a deformed
duodenal bulb at the present time and 45 had
an endoscopic duodenitis, leaving 233 persons
with non-ulcer dyspepsia.

There were no significant differences in fre-
quency of dyspepsia between the two sexes
when stratified for age, but there was a slightly
increasing trend with age in the frequency of
dyspepsia in men (p=0003). The prevalence
of non-ulcer dyspepsia did not differ between
the sexes and seemed stable throughout the
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age span, only showing a pronounced decrease
in the age group above 60 years. Peptic ulcer
had a significant sex difference with more diag-
nosed peptic ulcers in men (p=0.002) and an

increasing prevalence with age for both sexes

(p<0 0001) with a pronounced increase in
men aged over 40 years and women aged over

50 years.

Table II shows the results of the regression
analysis. A corresponding analysis of dyspepsia
excluding persons reporting irritable bowel
symptoms according to Manning's criteria,8
gave mainly the same results as presented for
dyspepsia. The non-ulcer dyspepsia group,
consisting of the subjects with dyspepsia in the
endoscopy population when excluding organic
pathological endoscopic findings, had chiefly
the same relations as the dyspepsia group, but
in addition showed a significant association
with use of tranquillisers. The analysis of non-
ulcer dyspepsia contrasted with the matched
controls gave the same relations (with a some-
what lower strength).

Finally, in persons with peptic ulcer disease,
there were significant contributions from age,
sex, family history of peptic ulcer, smoking,
previous smoking, tea drinking, frequent
recurrences of herpes labialis, breast fed as a

baby, poor living conditions during childhood,
and the feeling of lack of time.

In an analysis of the endoscoped persons,
H pylori infection was found in 49.6% of sub-
jects having frequent recurrences of herpes
labialis, while subjects never or seldom having
this condition were infected in 39.7%
(p=0Q04). Subjects having poor living condi-
tions during their childhood were infected with
H pylori in 49.6%, while subjects having good
or fair living conditions during their childhood
had this infection in 37 5% (p=0.003).

Discussion
Dyspepsia is a common disorder, even when
symptoms are restricted to upper abdominal
pain and heartburn or acid regurgitation of at
least two weeks' duration as in this study. We
found that men were more likely to be afflicted
with dyspepsia, with a small increase with age,
unlike women. Non-ulcer dyspepsia occurred
with a similar frequency in both sexes up to 60
years, but was less common in older people of

both sexes. Peptic ulcer was seldom found up

to the age of 40 years in men and 50 years in
women, but in older dyspeptic patients nearly
one third had a peptic ulcer.

Dyspepsia has been defined and classified in
various ways,9-11 but in this study the defini-
tion includes the most commonly accepted
symptoms with a low grade of selection on

severity and duration. In our definition of non-
ulcer dyspepsia, we have chosen to exclude
both peptic ulcer, ulcer scars (deformity), and
endoscopic duodenitis of the duodenal bulb.12
Our investigation shows that relations to

background factors were quite similar for dys-
pepsia and non-ulcer dyspepsia, the only dif-
ference was that patients with non-ulcer
dyspepsia, were treated, for example with
reduction of coffee drinking and use of tran-
quillisers. In epidemiological studies there are

few reasons to differentiate between dyspepsia
and non-ulcer dyspepsia.

Non-ulcer dyspepsia was associated with a

family history of peptic ulcer and also with a

family history of dyspepsia. To our knowledge,
there are no theories of inheritance of dyspep-
sia, but dyspeptic symptoms may be inherited
by learning habits and how to report them.13
Our finding of a relation to previous smoking
in dyspeptic subjects similar to the association
between peptic ulcer and tea drinking, may be
seen as a result of changed habits related to the
disease.'4 We know of no previous reports on

associations between tea drinking and peptic
ulcer and this finding may be a spurious one or

show changed habits among peptic ulcer
patients because of medical counselling. Tea
drinkers controlled for earlier coffee drinking
showed that 38% of dyspeptic subjects and
21% of non-dyspeptic subjects had stopped
coffee drinking.

Peptic ulcer has in this study a quite differ-
ent pattern of relations, firstly to age and sex,
but also to well known factors as smoking and
a family history of peptic ulcer. For peptic
ulcer this last relation may fit in with theories
of inheritance,'5 but also with family clustering
of H pylon.'6 The relations to frequent recur-
rences of herpes labialis may indicate a con-
nection to infectious diseases. We found an

association between frequent herpes labialis
recurrences and H pylori infection. Duodenal
ulcer has earlier been connected to herpes virus

TABLE II Odds ratio (OR) of the independent variables in a logistic regression analysis among 1802 men and women
with dyspepsia (n= 409), non-ulcer dyspepsia (n=233), and peptic ulcer (n= 126) in contrast with the reference
population (n=1267). Sorreisa 1987

Dyspepsia Non-ulcer dyspepsia Peptic ulcer
(n= 1676) (n= 1500) (n= 1393)

Independent variable OR Cl* OR Ci* OR CP*

lOYearagegroup 1-02 0-93to 1-11 090 0-80to 1-01 1-50 1.28to 1-76
Sex (female=0, male=1) 1-53 1-19 to 1-96 0-85 0-63 to 1-15 1-90 1-24 to 2-90
Family history of dyspepsia (no/yes) 2-21 1-71 to 2-84 2-20 1-62 to 2-98 1-54 0-94 to 2-40
Peptic ulcer in the family (no/yes) 1-83 1-41 to 2.37 1-87 1-36 to 2-58 2-50 1-65 to 3-77
Smoking (no/yes) 1-69 1-27 to2-26 1-46 1-03 to 2-06 3-53 2-08to 5-98
Previous smoking (no/yes) 1-98 1-43 to 2-73 1-58 1-06 to 2-34 2-08 1-16 to 3-73
Tea drinking (no/yes) 1-15 0-89 to 1-49 1-16 0-85 to 1-60 2-41 1-59 to 3-67
Frequent herpes labialis (no/yes) 1-40 1-05 to 1-85 1-27 0.90 to 1-81 2-13 1-36 to 3-35
Breastfeedingasbaby (no/yes) 0.97 0 77 to 1-23 1-29 0-96 to 1-74 1-53 1 01 to 2-32
Frequent complaints (no/yes) 2-28 1-69 to 3.09 1-68 1-14 to 2-46 1-12 0-65 to 1-93
Use of tranquillisers (no/yes) 1-50 0-83 to 2-70 2-07 1-07 to 4-01 0-84 0-32 to 2-20
Feeling of lack of time (no/yes) 1-06 0-78 to 1-43 1-25 0-88 to 1-78 1-67 1-03 to 2-69
Poor living conditions during childhood (no/yes) 1-15 0-89 to 1-49 1-22 0-89 to 1-67 1-88 1-25 to 2-82

*CI=95% confidence intervals.
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infection and a theory proposing that duodenal
ulcer could be of herpetic origin.'7 18 We did
not expect that being breast fed as baby would
be associated with peptic ulcer. We found no
relation between H pylori infection and breast
feeding as baby in this study and to our knowl-
edge no data connecting these conditions exist.
The relation is weak, and this finding should
be interpreted with caution. Poor living condi-
tions during childhood have been connected
with low resistance against other diseases,19
but may also be connected with early infection
of Hpylori.20 In our endoscopy group subjects
with poor living conditions during their child-
hood had H pylori infection significantly more
often than those better off during their child-
hood. It may be hypothesised from these data
that several putative risk factors for peptic ulcer
are spurious and express an association with
infective agents as Hpylori.

Regardless of the different pattern of rela-
tions to background factors between peptic
ulcer and dyspepsia, the clinician will always
ask when dyspepsia represents peptic ulcer or
not. It would be financially worthwhile to carry
out an endoscopy or a breath test diagnosing
Hpyloni infection. In our population study, the
H pylon status was obtained in all persons
who had an endoscopy, dyspeptic as well as
non-dyspeptic controls.7 From these data it is
obvious that a positive Hpylori diagnosis could
not tell us whether a dyspeptic person has a
peptic ulcer or not. The question is whether or
not the non-ulcerous mucosa will help the
practitioner to decide what advice and what
treatment to give. At least, the low occurrence
of peptic ulcer among young people support a
reluctant attitude towards endoscopy of young
dyspeptic patients.
The results in this study may be questioned

because of the comparatively small numbers
for all groups studied. The cross sectional
design does not allow us to make conclusive
inferences on causality. Furthermore, we do
not have data on the Hpyloni occurrence in our
total study group, only in the 619 subjects
endoscoped. These disadvantages may to some
extent be compensated by our comprehensive
investigations to verify reported ulcers as most
studies on peptic ulcer in studies with larger
numbers are burdened with diagnostic prob-
lems.21 The 'blinding' of the endoscopy of all

dyspeptic subjects and controls will also reduce
the possibility of biased findings.
We conclude that non-ulcer dyspepsia and

peptic ulcer have different patterns of relations
to lifestyle, social, and psychological factors.
The results of this study seem, with some
reservations, to support the hypothesis of pep-
tic ulcer being an infectious disease in contrast
with non-ulcer dyspepsia.
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