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Abstract
To investigate whether the occurrence of
chronic gastritis (and Helicobacter pyloni
acquisition) has changed in Finland in

the past 15 years, the prevalence rates
of chronic gastritis in biopsy specimens
in consecutive series of outpatients (aged
20 or more) who had undergone diagnostic
upper gastrointestinal endoscopy in 1977
(702 patients), 1985 (1309 patients), or 1992
(1447 patients) were compared. The preva-

lences of gastritis in these series were also
compared with that in a random sample
(438 subjects) of people who underwent
endoscopy in 1974-76. It seemed that the
prevalence rate of gastritis (and of prior
H pyloni acquisition) had fallen by 18% on

average between 1977 and 1992, and that
the prevalence of gastritis was significantly
lower in the outpatients in 1992 than in the
random endoscopy sample in 1974-76. The
reduction was most noticeable in young
age groups (20-49 years) in which the
decline was 38% (drop from 66% to 410%).
In addition, it seemed that the prevalence
of gastritis was very dissimilar in different
birth cohorts. The prevalence was high
(70-80%) in 1977, 1985, and 1992 in the
cohorts born at the beginning of the
century and lower (40-500%o) in those born
during later decades. The prevalence rates
had remained unchanged in the same

cohorts over the 15 years (from 1977 to
1992) suggesting that the people had
mainly been infected with H pylori
and contracted gastritis before the age of
20. In conclusion, gastritis is a cohort
phenomenon and its prevalence has fallen
in Finland in the last 15 years. This
decrease is caused by a decline of the rate
of H pyloni acquisition in birth cohorts,
particularly in childhood and adolescence
(below age of 20).
(Gut 1994; 35: 1167-1171)

Chronic gastritis is generally an infectious
disease. Helicobacter pylori acquisition leads
to chronic non-atrophic gastritis, which
slowly develops into atrophic gastritis and
subsequently to intestinal metaplasia in a

significant number of infected subjects.1 2

The most important factor in H pylori
positive chronic gastritis is that the gastritis is
associated with peptic ulcer disease2A and
gastric cancer.25-8 These associations are so
strong that they may even indicate causality
between the disorders. The suggestions of
causality presuppose, however, that the
epidemiology and time trends of these diseases
are alike. Otherwise, assumptions of causal
relations would probably be incorrect, and
the associations epiphenomena only. The
assumption of similar time trends suggests
that the prevalence of chronic gastritis (and
previous H pylori acquisition) should have
fallen in recent decades as is the case in the
incidence of gastric cancer9 10 and peptic ulcer
disease. 11-14
To investigate whether there have been any

changes in the occurrence of chronic gastritis
in Finland, we compared the prevalence rates
of gastritis in biopsy specimens from series of
consecutive outpatients who had undergone
diagnostic upper gastrointestinal endoscopy
in Jorvi Hospital (Espoo, Finland) in 1977,
1985, or 1992. In this period, routine random
biopsy specimens from both the antrum and
corpus were always taken at the diagnostic
endoscopy.

Methods

PATIENT SERIES
In 1977, 1985, and 1992, all patients who had
undergone diagnostic upper gastrointestinal
endoscopy in Jorvi Hospital were included in
the study. Since 1976, routine random biopsy
specimens have always been taken from both
antrum and corpus at the first diagnostic
endoscopy (on average 1.9 (range 1-4) biopsy
specimens from each area), in addition to
specimens from all lesions visualised and
from the lower duodenum and duodenal bulb.
Thus 702, 1309, and 1447 patients from the
years 1977, 1985, and 1992 respectively were
studied. Patients who had undergone gastric
surgery or from whom only specimens taken at
operation were available, were excluded. All
other patients were included irrespective of the
underlying disease.

Jorvi Hospital is a district hospital serving
a population of approximately 210 000
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inhabitants. The hospital provides a first line
ambulatory endoscopy service. Some small
private clinics provide a similar service in the
same geographical area but are of minor
importance with regard to the amount of
endoscopy they undertake.

In 1977, 1985, and 1992, the ages of the
patients who underwent endoscopy were 50
(15), 52 (16), and 55 (15) years, respectively,
and the male to female ratios were 1-0, 0.8,
and 0-8 respectively. When the patients were
classified into six age groups (20-29, 30-39,
40-49, 50-59, 60-69 or 70-79 years), no
significant differences (Friedman ANOVA)
were found but the proportion of elderly people
tended to be higher in 1992 than in 1977.

POPULATION BASED SERIES
The data from the outpatient series were also
compared with those from a population based
family sample of 438 subjects (age 51 (17)
years; M/F ratio 1 0) examined endoscopically
in 1974-76. This sample of people was
originally collected to serve as controls to first
degree subjects of gastric cancer patients in
other epidemiological studies.15 More data on
demography and collection of this series are
presented elsewhere.'5

HISTOLOGY
Endoscopic biopsy specimens were routinely
processed and stained with haematoxylin and
eosin and Alcian blue (pH 2*5)-PAS methods.
Modified Giemsa was used to stain some
(60 cases) of the specimens from 1977 and
1985 to control the specificity of H pylori
findings, and routinely in those from 1992.
The specimens were consecutively read and
reported by the same staff of experienced
pathologists according to the principles which
correspond to the guidelines of the Sydney
System.'6 In the present study, the patients
were classified into three categories as follows:
(1) Normal (no evidence of chronic gastritis):
normal antrum and corpus; no inflammation,
no atrophy or metaplasia. For the sake of
simplicity, patients with special forms of
gastritis (lymphocytic, eosinophilic, granulo-
matous, drug-associated gastritis, etc) were
included;
(2) Chronic non-atrophic gastritis: chronic
gastritis present either in the antrum or corpus,
or both; no atrophy;
(3) Chronic atrophic gastritis: atrophy (loss of
normal mucosal glands) is present either
in antrum or corpus, or both. Intestinal meta-
plasia was considered an important indicator
for atrophy, particularly in antral biopsy
specimens. However, the occurrence of mild
metaplasia in some single glands (less than
10% of the volume of the epithelium in
available biopsy material) without other
evidence of loss of normal glands was not seen
to indicate atrophy, and such cases were
classified into the category of 'non-atrophic
gastritis'.

In the present analysis, patients with
atrophy, irrespective of its degree (mild,
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Figure 1: Proportion ofpatients (men and women) with
gastritis (non-atrophic plus atrophic) in 10 year age
groups in the outpatient series of 1977 and 1992. The
95% confidence intervals of the proportions are indicated
as vertical bars.

moderate, or severe) were classified into one
and the same category - 'chronic atrophic
gastritis'. In this study, the terms gastritis or
chronic gastritis indicate cases with either
chronic 'non-atrophic gastritis' or 'chronic
atrophic gastritis'.

REPRODUCTION
The reproducibility of histological interpreta-
tion was examined in random samples of
biopsy specimens taken in 1977, 1985, and
1992 by one of the authors (PS). The analysis
showed high agreement between the new and
former readings. The kappa and lambda values
were 0.84 and 0.87, respectively.

H PYLORI
Tissue specimens were stained routinely
(modified Giemsa) for H pylori in 1992 and
selected random samples of specimens (60
cases) in 1977 and 1985 were stained for
Hpylori.

STATISTICS
Age specific prevalence of gastritis and
atrophic gastritis was calculated in six age
groups: 20-29, 30-39, 40-49, 50-59, 60-69,
70-79 years, in men and women separately. In
calculating statistical significances, we used
non-parametric tests - x2 and non-parametric
Friedman ANOVA with concordance. In the
calculation of proportions, 95% confidence
intervals (95% CI) were also estimated.

Results
The prevalence of chronic gastritis was lower in
all age groups and in both sexes in the
outpatient series in 1992 than in 1977 (Fig 1).
The fall in prevalence of gastritis in men and
women between 1977 and 1992 was 18% over-
all and greatest in the three youngest age groups
(20-49 years), in which the prevalence had
fallen 38% (from 6/6% to 41%). The prevalence
figures in 1985 were between those in 1977 and
1992 (data not shown). The prevalence of gas-
tritis was lower in all age categories in 1992
than in those of the population based sample of
people in 1974-76 (Fig 2).
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Figure 2: Proportion ofsubjects (men and women) with
chronic gastritis (non-atrophic plus atrophic) in 10 year
age groups in the population basedfamily sample of
1974-76 and in the outpatient series of 1992. The 95%
confidence intervals of the proportions are indicated as
vertical bars.
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Prevalence (%) of chronic gastritis in four birth cohorts
in 1977, 1985, and 1992. The prevalence rates are

A extrapolatedfor these birth cohorts (men and women) for
which histological biopsy data were availablefrom 1977,1--I 1985, and 1992. The number of cases (10 year age
groups) on which the estimate ofprevalence is based is
given in parentheses

Prevalence (%) ofchronic gastritis

Cohort born 1977 1985 1992

Men:
1948-57 50 (34) 54 (98) 50 (114)
1938-47 72 (67) 65 (144) 61 (173)
1928-37 77 (75) 76 (130) 77 (167)
1918-27 80 (86) 88 (74) 81 (101)

Women:
1948-57 45 (31) 44 (130) 36 (160)
1938-47 61 (61) 59 (148) 54 (177)
1928-37 71 (68) 73 (130) 66 (148)
1918-27 77 (77) 77 (117) 70 (159)

Discussion
stritis had also The investigation shows that the prevalence
most noticeable rate of chronic gastritis has fallen significantly

in the hospital based series in Finland over the
rate of gastritis past 15 years (from 1977 to 1992). This

ige (prevalence decrease is found in both non-atrophic
No significant gastritis, in both sexes, and in all age groups. In

ver, in the pre- addition, the prevalences of gastritis were
p85, and 1992 in lower in the outpatient series in 1992 than in
the prevalence the 1974-76 population based sample.

ie birth cohorts The decrease has been surprisingly large.
nsy data for all From 1977 to 1992, the drop was 18% on
le; that is, from average, and as much as 38% in young (20-49
the prevalence years) age groups (prevalence has decreased

te unchanged in from 66% to 4 1/%). Thus, gastritis has become
rod of 15 years more rare in young people in particular, but

still tends to be rather common in the elderly.
)f non-atrophic Because chronic gastritis is infectious
prevalence of (H pylori ) in origin,17 18 the reduction in pre-

three series. In valence is probably caused by a decline in the
prevalence of acquisition of H pylori with time - that is,

sa stain showing H pylori infections have become more infre-
um, corpus, or quent, particularly in the young generations.
rage of 50°/ in Correspondingly, it seems that the persisting
the cases with ('old') infections have remained relatively

is limited to the common in the older generations.
tritis, the preva- Comparing the series from 1977 and 1992,
creased with the it seems that the people showing the same
In addition, in prevalence of gastritis in 1977 and 1992 are

cases with very 15-20 years older in 1992 than in 1977.
rere negative for Furthermore, extrapolation of the prevalences
)rmerly, Gastro- of gastritis for different birth cohorts in 1977,
lisms could be 1985, and 1992 shows that these rates have
[trophic gastritis. remained practically unchanged in same birth

cohorts over the period of 15 years - that is,
the prevalence of gastritis has stayed at a high
stable level in 'old' cohorts and at a low
stable level in 'young' cohorts. For instance,
in people (men plus women) born in 1948-57,
the prevalences were 48%, 48%, and 43%
in 1977, 1985, and 1992, respectively. The
corresponding figures were 79%, 81%, and
76% for the birth cohort born in 1918-27.

1992 The observations indicate that every birth
cohort has a 'specific' prevalence rate of
gastritis, and that these rates vary between the

' cohorts but remain quite stable over the years
0- 60- 70- in the same cohort. It is likely that it is this
JP (y) cohort-specific rate of gastritis that has fallen in
and women) with Finland with time.
in the outpatient
fidence intervals of The conclusions of cohort phenomenon and
cl bars. of infectious origin of gastritis suggest that the
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people in the cohorts tended to be infected and
contracted gastritis very early in their life, after
which new H pylori infections are quite rare.
In the present study, the youngest birth cohort
(born in 1948-57) did show a similar pre-
valence rate of gastritis in 1977, 1985, and
1992, suggesting that the people in the cohort
had contracted gastritis before the age 20.
Thus, it seems likely that the infection rate,
particularly in childhood or adolescence,
decides the prevalence of gastritis for the birth
cohort in adulthood. In agreement with these
views, the cohort effect in H pylori infections
has recently shown in serological studies of
Parsonnet et al 20 and Banatvala et al,21 empha-
sising that the infection occurs - mainly in
childhood.
The cohort phenomenon in gastritis also

agrees with other serological studies of Hpylori
which suggest that the socioeconomic condi-
tions, especially in childhood, are factors that
predict the rate of H pylori infection in the
population.22-25 Poor environmental hygiene
in households, absence of a fixed water supply,
and overcrowding in childhood are some of the
conditions that might increase the risk of
H pylori acquisition.22-25 Direct serological
follow up studies also support these views, and
that the acquisition rate is lower in adulthood
than we have believed so far. In H pylori sero-
negative adults, a seroconversion seems to be
rather a rare event, the annual infection rate
being only 0 15-0 38%.26 27
The present study indicates that atrophic

gastritis has also decreased in prevalence in the
past 15 years. This is a logical result. Atrophic
gastritis develops over time (years, decades) in
some patients with non-atrophic H pyloni
gastritis.1 2 This process is slow and obviously
multifactorial2 28 but results in a loss of normal
mucosal glands (atrophy) and the appearance
of metaplasia (intestinal and pseudopyloric
metaplasia) in the antrum, corpus, or both. A
high rate of H pyloni infection in childhood
would predict a high prevalence of atrophic
gastritis and intestinal metaplasia in the cohort
(population) in the late adulthood. On the
other hand, a decrease in these rates could
result in a decrease in the prevalence of
atrophic gastritis and metaplasia, as seems to
be the case.

Methodological biases can be many, and
may easily jeopardise a study of this sort.
Indications for endoscopy may have changed
in 15 years, thereby causing selection biases.
This may also be the case regarding the criteria
and techniques used in endoscopy and histo-
logical examinations. However, no significant
differences occurred in the demographic data
of patients in 1977, 1985, and 1992, suggest-
ing that the selection biases, even though
existing, may not play the major role. In
addition, the prevalence figures on gastritis
were significantly lower in the outpatient series
in 1992 than in the random sample of people
in 1974-76, supporting the view that the
present observations are true and not caused
by biases in the selection only. Had the
decrease in prevalence of gastritis been caused
by changes in the inclusion criteria, it would be

logical to assume that gastritis should be more
common in the outpatient series than in the
random sample of people. This was not the
case.

In addition, to collect data for epidemio-
logical studies, it was initially planned, and
achieved from 1976, that routine histological
biopsy specimens should be collected from
the same areas (antrum and corpus) of the
stomach in every patient undergoing diag-
nostic endoscopy. The histology was also
graded by the same staff of pathologists
according to principles corresponding to the
Sydney System. These interpretations seem
to have been consistent over the period of
15 years. Kappa and lambda coefficients
were high, indicating good concordance.

In conclusion, the study indicates that
the prevalence of chronic gastritis has fallen
significantly in Finland in the past 15 years.
This decrease is obviously based on a decrease
in the rate of H pylori acquisition with time,
particularly in childhood and adolescence
(age below 20). Observations on time trends
suggest that gastritis is a cohort phenomenon
in the population: every birth cohort has a
'specific' prevalence rate that remains
unchanged for years (for the whole life), and
the rate of H pylon acquisition in childhood
and adolescence decides this prevalence rate
for the cohort. It seems that the 'cohort
specific' prevalence ofH pylon gastritis is high
(70-80%) in generations born at the beginning
of the century but lower (40-50%) in those
born in the last decades.
This paper is dedicated to Professor Max Siurala on the
occasion of his 80th birthday in October 1993.
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