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ABSTRACT Earlier epidemiological studies have shown that exposure to aluminium oxide and silicon
carbide might carry with it an increased risk of lymphomas, stomach cancer, and non-malignant
respiratory disease. To elucidate further this possible hazard, the cancer morbidity and the total
mortality pattern was studied among 521 men manufacturing abrasive materials who had been
exposed to aluminium oxide, silicon carbide, and formaldehyde. Total dust levels were in the range
of 01_1-O mg/m3. The cohort was followed up from 1958 until December 1983. No significant
increase was found in total mortality, cancer mortality, or incidence of non-malignant respiratory
diseases.

Aluminium oxide (A1203) and carborundum (SiC)
are commonly used in industry as grinding materials
and both have for long been regarded as biologically
inert. In 1980, however, Sparks and Wegman
reported an increased incidence of stomach cancer

among 931 jewellery workers mainly occupied with
polishing.' Furthermore, Wegman and Eisen found
an increased risk of non-malignant respiratory dis-
ease, in particular pneumonia and silocosis, among
968 male employees of a company producing syn-
thetic abrasive products.2 They also found a
significant increase of cancers of the digestive organs
and of Hodgkin's lymphoma. In a small cohort study
(86 men) Jarvholm et al reported four deaths from
stomach cancer among polishers, compared with 0 4
expected.3 The mortality for other causes of death
was not increased.

In 1980 two cases of lymphoma in a Swedish com-
pany manufacturing abrasive materials were reported
to the factory inspectorate. In view of this obser-
vation and the above mentioned reports the present
study was initiated at the plant where the lymphomas
had occurred. Its objective was to investigate if
exposure to grinding materials in this factory could
have caused an excess of cancers, especially lympho-
mas and cancers of the gastrointestinal tract; the pos-
sibility of an increased risk of non-malignant respira-
tory diseases was also of interest.
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Subjects and methods

The company in which the study was carried out was
founded in 1913, and has today about 500 employees.
The study was of a cohort design with a comparison
of the cancer morbidity and mortality with that of the
general population. Complete personnel files were
available from about 1955. These files were used to
identify a cohort of men with at least five years
employment some time between 1955 and 1983. A
total of 911 individuals were enrolled; 211 were
women, both in administration and production, and
of the 700 men, 521 were blue collar workers. All indi-
viduals were traced through the official registers and
followed up until 31 December 1983 if not dead or
emigrated before that date. Seven men had emigrated
and eight could not be traced; all were blue collar
workers. The loss to follow up was thus about 2% in
total or 3% for the blue collar workers.

Information about mortality and cancer morbidity
was collected through the National Death Register
and the National Cancer Register, respectively. Only
the underlying cause of death was considered and a
restriction was made by excluding ages above 74 as
the diagnostic validity is likely to decrease at higher
ages. The observation periods were 1958-83 for mor-
tality and 1958-81 for cancer morbidity, the reason
for the difference in the observation period being the
lack of cancer incidence data after 1981. Expected
incidences were calculated with the person-year
method using incidence rates for the general popu-
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lation, stratified for age, calendar year, and gender,
for which procedure the EPILIN program was used.4
EXPOSURE
The company principally manufactured grinding
wheels using aluminium oxide and silicon carbide as

abrasives. The abrasives were bound with clay or phe-
nol formaldehyde resins; fillers were also used. Dust
measurements had been undertaken since the early
1970s and the exposure of the workers could be
divided into heavy or low exposure to abrasives.
Heavy exposure refers to an estimated total dust
exposure of 5mg/m3 or more; low means less than
5 mg/m3. The concentrations were often about
I mg/m3 in the jobs with low exposure. In a few oper-

ations there was also exposure to silica at about
0-1 mg/m3. During the manufacture of grinding
wheels bound by formaldehyde resins, there was a
moderate exposure to formaldehyde (0 1-1 mg/m3).
Fifty nine workers had manufactured abrasive belts.
They had had a low exposure to abrasives but an

intermittent, heavy exposure to formaldehyde with
peaks up to 20-30mg/m3.

Results and discussion

No significant increase was found in mortality or in
cancer morbidity among the blue collar workers
(tables 1 and 2). For the administrative personnel also
there was a reasonably close agreement between
observed and expected, 19 observed deaths versus
25-8 expected; for cancer the corresponding figures
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were 8 versus 6 2. The pattern was similar for the
small group of women. Among the blue collar work-
ers were four cases of non-malignant respiratory dis-
eases (pneumonia (1), chronic bronchitis (2), and
asthma (1)). By contrast to Wegman and Eisen2 we
found no case of silicosis. Two of the four cases of
respiratory disease had occurred in men with heavy
exposure and the expected number in this group was
1 0. We could find no increased incidence of gastro-
intestinal cancer and with a power of 80% and p =

0 05 (one tailed) the study excludes a more than two-
fold risk of this type of cancer. There were also the
two cases of lymphomas (non-Hodgkin), the occur-

rence of which had been one of the reasons for ini-
tiating this study. In this population one case only
would have been expected so that numerically the
incidence is doubled. The small number of cases and
the prior knowledge about them makes the associ-
ation inconclusive, however. The increased risk of
lymphoma found by Wegman and Eisen related to
Hodgkin's lymphoma, whereas they found a PMR of
77 for non-Hodgkin's lymphoma. In the present
study a non-significant excess of multiple myeloma, 2
observed versus 0 5 expected, was found. The combi-
nation of lymphoma (ICD 200-202) with multiple
myeloma (ICD 203) gives a rate ratio of 2 7 with a

95% confidence interval of 0-7-6 8. Thus, combining
the findings in our study and the study of Wegman
and Eisen, any increased risk of lymphomas associ-
ated with exposure to abrasives is questionable.

There was no association between the degree of
exposure to formaldehyde and cancer. One case of

Table 1 Mortality among male blue collar workers in 1958-83 (7011 5 person-years)

Cause Observed Expected Obs/exp 95% C1*

All 79 79-6 099 0 8-1 2
Cancer(140-209)t 17 18 3 093 05-1-5
Respiratory diseases (460-519) 4 3-2 1 3 0-3-3-2
Cardiovascular diseases (390-458) 42 38-4 1I1 08-1*5
Accidents, etc (800-994) 6 76 0-79 0 3-1 7

*95% Confidence interval of the rate ratio (obs/exp).
tinternational Classification of Diseases, 8th revision.

Table 2 Incidence ofcancer among male blue collar workers between 1958 and 1981

Site Observed Expected Obs/exp 95% CI*

Allt 24 28 5 0-84 0-51-3
Stomach (151)$ 2 2 5 0-80 0-1-2-9
Colon (1 53) 2 2-0 10 0-1-2-9
Pancreas (157) 2 1I1 18 0-2-6-6
Lung (162) 2 3-5 0 57 0-1-2 1
Prostate (185) 4 4-7 0 85 0-2-2-2
Lymphoma (200-202) 2 10 2-0 0-2-7-2
Multiple myeloma (203) 2 0-5 4 0 05-14-4

*95% Confidence interval of the rate ratio (obs/exp).
tin addition to the sites mentioned, there were: lip cancer (1), cancer of the nasopharynx (1), cancer of the small intestine (1), renal cancer (1),
cancer of the urinary bladder (1), skin cancer (1), thyroid cancer (1), and cancer of the nervous system (1).
+International Classification of Diseases, 8th revision.
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cancer in the nasopharynx had a low exposure
(<01 mg/m3) and a relatively short (5 years)
exposure to formaldehyde.

In summary, this study shows no evidence for an
increased mortality or cancer morbidity associated
with the manufacturing of abrasives. The study did
not, however, have the power to exclude a moderately
increased incidence of cancer of certain sites or of
mortality from certain causes. The good agreement
between the number of observed and expected cases
among the administrative employees, with the cus-
tomary healthy worker effect being noted, may be
taken as a check of the validity of the methods of the
study since no alteration in mortality would be
expected in this group.
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