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Stomach cancer incidence in a cohort of fishermen in Singapore

by Jeyarajah Jeyaratnam, MFOM,! James Lee, PhD,' Hin Peng Lee, MFCM," Wai On Phoon, FFOM?

JEYARATNAM J, LEE J, LEE HP, PHOON WO. Stomach cancer incidence in a cohort of fishermen
in Singapore. Scand J Work Environ Health 13 (1987) 524—526. A retrospective cohort study of 279
Chinese fishermen in Singapore was undertaken to examine the possibility of an elevated incidence of
stomach cancer. The fishermen as a group had a greater than twofold excess in stomach cancer relative
to Chinese men of similar age and over the same calendar years in Singapore, but the difference was not
statistically significant. On further examination it was revealed that the four stomach cancer cases were
observed among the subgroup of divers. The standardized incidence ratio for the divers was 4.3, which
was significantly greater than unity. There was no evidence of an increased risk for cancer of any other
site (lung, nasopharynx and liver) in this cohort. Dietary factors are suggested as a possible explanation
for the observation of an increased risk for stomach cancer among fishermen, but larger studies are

required to test this hypothesis.
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In Singapore stomach cancer ranks second on the list
of cancers for men and fourth for women (20). In
addition there is a high incidence of stomach cancer
in Japan and other parts of Asia and South America,
but in North America and Europe the incidence is low
and is decreasing (22, 23). Studies indicate a reasonably
consistent association between stomach cancer and
various aspects of environment and life-style, par-
ticularly dietary intake. For instance, it has been
documented that a decline in the incidence of stomach
cancer has occurred over several generations among
Japanese migrants to the United States, the indication
being that environmental or life-style related factors
are involved (12). Dietary factors such as salt intake
in food (10), salted or preserved foods, and smoked
foods (3, 7, 9, 11, 24) and other personal habits (8)
have been shown to be correlated with stomach cancer.

A relationship between occupation and stomach
cancer is not well established. A slight excess risk for
selected occupational groups such as miners (5, 14),
asbestos workers (6, 19), rubber workers (15), and
metal product workers (13, 17) has been noted, how-
ever. These studies have suggested a possible link
between stomach cancer and various factors in the
work environment. None of these studies incriminated
a possible dietary factor as being responsible for the
observed association. The present study was initiated
to examine the incidence of stomach cancer among
diver fishermen in Singapore because of a clinical
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impression of one of the authors (JJ) of an elevated
incidence of stomach cancer among this group of
workers.

Materials and methods

The study cohort comprised 320 Chinese registered as
members of an association of fishermen in Singapore.
These men fish (17) in the South China Sea and the
Indian Ocean about 300 to 1 500 km from Singapore.
The subjects were registered as fishermen with the
association during the period between 1947 and 1980,
and the cohort was monitored until August 1985. The
fishermen so identified were traced, and information
was obtained on their age, date of commencement of
work, duration of employment if no longer working
as a fisherman, nature of work (diver or nondiver),
and illnesses. Incidence data were obtained from the
association register, medical records, and interviews
of family members during the survey. The diagnoses
for cancer were verified from the database of the
Singapore Cancer Registry. Information was available
on 279 (180 divers and 99 nondivers) of the 320 fisher-
men, the response rate being 87 %. The total person-
years of follow-up was 3 548 for the divers (average
of 19.7 years per diver) and 2 050 for the nondivers
(average of 20.7 years per nondiver).

A modified life-table method (16) was employed in
which person-years of observation were cumulated for
each exposure duration in five-year age groups and
five-year calendar intervals. These data were then used
to generate expected numbers of site-specific cancer
incidence cases based on the age and calendar-specific
incidence rates of Chinese men in Singapore. The
standardized incidence ratio (SIR) was computed as
the ratio of the observed number of cases to the ex-
pected number of cases of site-specific cancer. Statis-
tical significance for the SIR was determined under the
assumption of a Poisson distribution for the observed



number of cancer cases, as described by Bailar &
Ederer (1). All the statistical computations were per-
formed with the man-years FORTRAN program (4).

Results

Table 1 shows the observed and expected numbers of
stomach cancer among the fishermen and their cor-
responding SIR values. The SIR for all the subjects
was 2.3. Thus the fishermen as a group had a greater
than twofold increase in risk for stomach cancer rela-
tive to Chinese men of similar age and over the same
calendar years in Singapore, but the SIR was not
close to statistical significance (95 % confidence in-
terval 0.6—5.8). However, it is noteworthy that all four
stomach cancer cases occurred among the divers, for
an SIR of 4.3, which was significantly greater than
unity (95 % confidence interval 1.2—11.0).

All four stomach cancer cases occurred in men
between the ages of 35 and 59 years. One case was
identified within five years of the man becoming a
fisherman, one between five and ten years, and two
after more than ten years. As of August 1985, the mean
age of the divers was 48.1 (SD 10.6) years, and that
of the nondivers was 51.3 (SD 12.8) years.

In addition to the four stomach cancer cases, there
were two cases of lung cancer, one of nasopharyngeal
cancer, and one of liver cancer among the fishermen.
The SIR of each cancer site for all the subjects was
lower than unity, although the difference was not
statistically significant. It was again noted that these
cancers occurred only in the divers, but none of their
SIR values was significantly in excess of unity.

Discussion

This study showed that Chinese fishermen in Singapore
have a greater than twofold likelihood of developing
stomach cancer in comparison to the corresponding
general population. When this group was divided into
divers and nondivers, it was observed that all of the
stomach cancer cases occurred only among the divers,
with a greater than fourfold risk relative to the general
population (table 1). It is noteworthy that there was
no evidence of an increased risk for cancer of other
sites among this group of fishermen in comparison to
the general population.

A possible explanation for the observation of a
higher incidence of stomach cancer in this group
could be associated with the known practice of these
fishermen having an increased intake of salted fish or
“rotted”’ fish or both in their diet. The process of
salting fish increases the content of nitrates in the diet.
Furthermore, this particular type of ‘‘rotted’’ fish
could result in bacterial contamination of the stomach.
The nitrates are subsequently reduced to nitrites and
the bacterial flora could lead to the conversion of
the nitrites to carcinogenic N-nitroso compounds.
A similar mechanism has been postulated for stomach
cancer associated with iron deficiency and pernicious
anemia (2, 18). In addition to this possible carcinogenic

Table 1. Stomach cancer incidence among Chinese fisher-
men grouped as divers and nondivers. (O = observed cases,
E = expected cases, SIR = standardized incidence ratio,
95 % Cl = confidence interval)

. Person-years
Fishermen at risk O E SIR 95 % Ci
Divers (N = 180) 3548 4 093 429 1.2—11.0
Nondivers (N = 99) 2050 — 084 — —
Total (N = 279) 5598 4 177 225 06—58

mechanism, the situation is further aggravated by the
fact that the fishermen’s diet lacks fresh vegetables,
a source of vitamin A (21, 25). It has been recognized
that the presence of vitamin A in the diet may have
a protective effect on the gastric mucosa and thereby
may prevent the occurrence of stomach cancer.

The present study points toward an elevated in-
cidence of stomach cancer for Chinese fishermen in
Singapore, particularly among divers. The possibility
of an associated dietary factor is considered a plausible
explanation for the observation. We plan to investigate
this possibility in the future by undertaking a com-
parative study of the dietary habits and life-style of
fishermen and nonfishermen.
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