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Peptic ulcer in male factory workers: a survey of
prevalence, incidence, and aetiological factors
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SUMMARY The prevalence of active and inactive peptic ulcer was 23% in male workers aged 31-60
at a plastics processing factory in Tokyo. Similarly, the incidence of active and inactive peptic ulcer
during one year was 5% or more. The findings from a case control study suggested that smoking and
family history were the major aetiological factors. The incidence and prevalence of peptic ulcer in
male factory workers in Japan appear to be higher than elsewhere.

It is difficult to analyse incidence and prevalence
rates of peptic ulcer in communities and in industries
because the best diagnostic methods (radiological
and endoscopic examination) are too expensive and
too sophisticated to be applied to general
populations. A difficulty also lies in the multiplicity of
possible aetiological factors, the distribution of which
varies greatly between different study populations.
Because of these limitations, few fully reliable
morbidity rates for peptic ulcer have been recorded
in any country.

In Japan, a mass sturvey for gastrointestinal disease
by photofluorographic methods was begun in the mid
1950s.1 2 Since then, the death rate from peptic ulcer
has gradually decreased, especially in men aged
40-69,3 the major target population for our survey.
At a plastics processing factory in Tokyo, in which

pipes and householdl utensils have been
manufactured out of polyvinylchloride and
polyethylene, a mass survey using a combination of
photofluorography and gastrocamera examination
was organised in 1960 by a research group on

gastrointestinal disease at the University of Tokyo.4
The survey was conducted annually for all workers
during 1960-9 and thereafter for workers aged 30
and over. In the course of this survey, we noted that
the prevalence of peptic ulcer was higher than is
generally expected. A similar observation was

recently described among workers in another
company in Tokyo, in which electric apparatus and
machinery were manufactured.5

In the present study we estimated both prevalence
and incidence rates of peptic ulcer in our study
population. In addition, possible aetiological factors
for peptic ulcer were examined by means of a case

control investigation. The study was made possible

by the active interest of the health and safety
organisation in the factory, which led to a high
response from the workers to the mass survey for the
years 1977 and 1978.

Subjects and methods

SUBJECTS
The study population comprised all 348 male
workers employed at a plastics processing factory in
Tokyo in October 1978, at which time an intensive
survey for gastrointestinal disease was organised for
all workers. Three hundred and twenty-two male
workers (930%6), warmly encouraged, participated in
the survey, and 60 cases of active or inactive peptic
ulcer (19%/,) were found during three steps of
radiological and endoscopic examination. An
intensive survey had also been conducted 12 months
previously (October 1977), but only in workers aged
30 and over.
The mass survey was conducted less intensively

during the next three years (1979-81) in workers
aged 30 and over, and fewer people responded to the
examination; only 14 workers were finally diagnosed
as new cases of peptic ulcer using the same diagnostic
criteria as in 1978. These 14 cases were added to the
60 cases found in 1978 in order to include as many
cases as possible for a case control study. The 74
patients were aged 22 to 70 (mean 40) years.
The control subjects were workers at the same

factory in whom no ulcer had been diagnosed. One
control subject was matched to each case for sex (all
males), age (same 5-year span), type of work, and job
position; the first three factors had priority over the
last in matching.
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The mobility of the work force and labour turnover

were low at this factory. No serious industrial dispute
took place during the years 1977-81 although the
smaller of two trades unions had insistently
demanded higher wages and compensation benefits.
Periodic statutory medical examination of workers
exposed to vinylchloride, lead stearate, and organic
solvents disclosed no specific effects of these
chemicals on them.

EXAMINATION FOR PEPTIC ULCER
The following three steps in radiological and
endoscopic examination for peptic ulcer were taken
by one of us (YG), a specialist in gastrointestinal
radiology and endoscopy for 16 years: (1) primary
screening by barium meal photofluorography in five
prearranged positions: prone, supine right anterior
oblique, supine posteroanterior, upright right
anterior oblique, and upright anteroposterior; (2)
fluoroscopic examination by means of spot film
compression radiography, barium and air
double-contrast study, and filling film study; (3)
endoscopic examination for final diagnosis. Cases
with an ulcer crater in the stomach or duodenum
were diagnosed as active; cases with evidence of an
ulcer scar in the stomach or duodenum were
diagnosed as inactive. Criteria for the radiological
diagnosis of gastric ulcer scar were combinations of
some of the following: radiating folds, rigid or
straightened contour, shortening of the lesser
curvature, indentation of the greater curvature, and
other signs in the absence of an ulcer crater in the
stomach. Radiological diagnosis of duodenal ulcer
scar was made when the duodenal bulb was deformed
without evidence of an ulcer crater. Similarly, the
endoscopic diagnosis was made when ill demarcated
reddening or pale whitish discolouration was present,
occasionally with radiating folds towards it, but no
slough-covered ulcer crater was found. The
evaluation of these findings is not difficult to trained
specialists; we believe, therefore, that the diagnosis
of active and inactive ulcers in the present study was
valid and reproducible.

EXAMINATION OF AETIOLOGICAL FACTORS
In all, 32 possible aetiological factors of peptic ulcer
were selected for a case control study. All factors
were assessed at interview between one of us (SA)
and the subjects each year just after the examination
for peptic ulcer. The subjects were informed of their
health status (case or control) after the interview.
The proportions for each factor were compared
between cases and controls, and differences were
assessed by means of the chi squared test (paired
comparison) and the matched odds ratio. The
equations for the calculation were:

X2 (1 df) = 4r-sl-1)2/(r+s), where r and s are the
numbers with the factor in cases only and controls
only, respectively; odds ratio = r/s. For a
quantitative comparison of factors between cases and
controls, the t test (paired comparison) was used. No
allowance was made for simultaneous inference in
multiple comparisons.

Results

PREVALENCE RATE
Prevalence rates of peptic ulcer by age group are
shown in table 1. The rate was 23% for active and
inactive ulcer in workers aged 31-60, including 8%
for active ulcer. Of the total prevalence (active and
inactive) in this age group, 43% were classified as
gastric, 41% as duodenal, and 16% as
gastroduodenal.

INCIDENCE RATE
As a mass survey for gastrointestinal disease had also
been conducted in 1977 in workers aged 30 and over,
the incidence rate of peptic ulcer during 1977-78 (12
months) could be estimated only in men aged 31-60.
Among the 209 workers in this age group, nine cases
of active and inactive peptic ulcer were newly found
in 1978; another 40 cases were "old" cases already
diagnosed as peptic ulcer in 1977. In a small number
of workers, peptic ulcer might have been either
present in October 1977 or newly developed
thereafter, then healed without trace by October
1978. Thus, at least 5%, that is, nine (or more) of 169
(209 minus 40, or less) workers, developed a new
peptic ulcer during the one year period. Similarly, the
incidence rate for active peptic ulcer was probably
1% or more and that for active and inactive gastric
ulcer was 3% or more. It was difficult to estimate the
incidence rates between 1978 and 1981 because a
smaller number of workers participated in each step
of the radiological and endoscopic examination for
the years 1979-81; therefore, the exact number and
age of all the participants were difficult to identify.

AETIOLOGICAL FACTORS
Among the 32 factors examined, two-ulcer in first
or second degree relatives and smoking-were
significantly more frequent in 74 cases of active and
inactive peptic ulcer than in the matched controls;
conversely, alcohol ingestion was significantly less
frequent (table 2). These factors were not
significantly associated with each other in either cases
or matched controls (X2 test, p>005). When specific
types of peptic ulcer were examined, significantly
more tobacco was smoked by those with active gastric
ulcer [26 + 11 (SD) cigarettes/day] than by the
matched controls (10 + 9 cigarettes/day). Ulcer in
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Table 1 Workers examined and prevalence ofpeptic ulcer in 1978

No of (1) Gastric ulcer (2) Duodenal ulcer (3) Gastroduodenal uker (1) + (2) + (3)
Age workers
(yr) examined Active Inactive Active Inactive Active Inactive Active Inactive

19-30 109 1 6 0 1 0 2 1[1] 10[9]
31-60 209 7*[3] 14[7] 8t[4] 12[6] 1[0o5] 7[3] 16[8] 49[23]
61-70 4 0 0 1 0 0 0 1 1

Total 322 8 20 9 13 1 9 18[6] 60[19]

*One active gastric ulcer with inactive duodenal ulcer is included.
tOne active duodenal ulcer with inactive gastric ulcer is included.
[ ] Prevalence %.

first or second degree relatives and a habit of eating at
irregular intervals were significantly more frequent in
active and inactive duodenal ulcer [odds ratio: oX
(6/0) and 14-0, respectively].

Discussion

Smoking and heredity have been positively related to
peptic ulcer in many studies in western countries.'
A possible pathogenic mechanism, by which smoking
may promote peptic ulcer, has been described as

follows: in smokers with ulcer there is hypersecretion
of pepsin 1, incompetence of the pyloric sphincter,
and decreased secretion of pancreatic bicarbonate.9
In consequence, the gastric mucosa may be affected
by pepsin 1 more directly than the duodenal mucosa,
and the damage increased by reflux of jejunal
contents. This may support the association of
smoking with peptic ulcer (especially gastric ulcer) in
our study. Similarly, there is evidence for a genetic
influence:6 genetic markers, such as
hyperpepsinogenaemia 1 and blood group 0, are

more common in subjects with duodenal ulcer, and
there is a high frequency of gastric and duodenal
ulcers in first degree relatives of ulcer patients. This
may support the association of family history with

peptic (especially duodenal) ulcer in our study,
though it is difficult to exclude biased reporting of
family history.
On the other hand, other factors, such as alcohol,

coffee, and mental stress, have not been shown to be
related to peptic ulcer in many studies." 10 The
inverse relation of alcohol consumption to peptic
ulcer in our study may represent changes in lifestyle
subsequent to the development of the ulcer.
Similarly, no significant association of frustration at
work or in the family (assessed by the Cornell
Medical Index-Health Questionnaire and by
interview) with peptic ulcer may simply illustrate the
difficulty of testing psychosocial factors by the usual
epidemiological methods."0
We failed to find any well documented

epidemiological report of the morbidity rate of peptic
ulcer. In community surveys, attention is usually
focused on gastric cancer resulting in a low detection
rate of peptic ulcer (table 3).11"1 Thus, it is natural
that the detection rate is higher in an industry (table
3) in which gastric cancer is rarely detected and more
attention is paid to peptic ulcer. The prevalence of
active ulcer in our factory (8%) was nearly equal to
the rate (about 9-11%) reported in another
company5 (tables 1 and 3). The diagnostic methods

Table 2 Three factors significantly associated with peptic ulcer, their distribution (and values) in 74 cases ofpeptic ulcer and
matched controls, and matched odds ratio*

Cases Controls
Odds

Factors No (%) Mean (SD) No (%) Mean (SD) ratio

Ulcer in 1st or 2nd degree relatives 13(18) 2(3) 12-0:
Smoking 63(85) 48(65) 2-7t

(cigarettes/day) 20(12)"* 14(15)*"
Alcohol ingestion 40(54) 56(76) 0 3+

(ml of 100% alcohol/day) 21(24) 28(24)

'All other factors examined (29 factors), ie (a) genetic and somatic factors (blood groups, height and body weight), (b) personality and emotional factors (CMI test
and personalities), (c) coffee and eating habits, (d) occupational factors (shift work, overtime work, and frustration at work), and (e) family and other factors
(school career, marital status, habit of car-driving, frustration in family, etc), were not significantly associated with peptic ulcer.

t,jSignificantly different from 1-0 at p<005 and 0-01, respectively.
"Significantly different at p<0-05 by paired comparison (t test).
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Table 3 Reports ofprevalence ofpeptic ulcer in men in Japan

Prevalence Criteria Investigative Reference
(%) of ulcer* procedure- Age (yr) No

Community:
2-3 A (& I) P All 11
8 A&I P All 12

Industry:
17-,. A (& I) P,E 40 and over 5
23 A & I P,F,E 31-60 Present study

A = active ulcer, I = inactive ulcer.
P = routine photofluorography, F = fluoroscopy, E = endoscopy.

-..The rate of active ulcer is about 1/2 to 2/3 of this value (a mean in 13-yr surveys),
ie9-11%.

were similar in these two studies since both authors
(YG and TM) were members of the same research
group at the University of Tokyo. Working
conditions in the two manufacturing industries such
as management structure, health and safety
organisation, shiftwork, and wages were also similar
although they were different from each other in types
of production. These findings suggest that the
prevalence and incidence of peptic ulcer in Japanese
factory workers may be truly high.
A lower prevalence of peptic ulcer has been

reported in many other countries: 13 USA, 2-5%,;
England (London), 5 2%; Australia (Melbourne),
7-2°/; and Scotland (Aberdeen), 9-9%. The
incidence estimated in the USA (approximately
0-23% per year)'4 is lower than ours. However, the
survey methods differed in these two countries; and
the results are not directly comparable. Further
studies will be required to clarify the position.
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