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AN EPIDEMIOLOGICAL STUDY
CONCERNING HERBICIDES

L. SunpeLL, M. REaN, and O, AXELSON

Department of Occupational Medicine, Regional Hospital, Orebro

A preliminary study of 324 Swedish railway workers exposed
to herbicides between the years 1957—1971 showed 2 excess lung
cancer cases, 1 adenocarcinoma and 1 oatcellcancer. Although the
number of subjects was small, especially the number of cancers,
the possibility that amitrole and combinations together with smok-
ing might have caused the excess lung cancers cannot be ruled
out.

Many different herbicides have been used on Swedish railways since
1955. The workers have been afraid of getting ill due to exposure to
herbicides particularly since debate about excess cancer risk in this
type of work last year.

This preliminary study was made on request of the National Board of
Occupational Safety and Health. It was conceived as a retrospective epi-
demiological study concerning all workers exposed to herbicides during
the years 1957 to 1971, but there was a limitation of the number of sub-
jects since only workers exposed for more than 45 days were included
in the study. The total number of deaths, the number of deaths from
tumours and deaths from lung cancer were determined.

In the literature concerning the use of herbicides the results of animal
experiments have been reported in which amitrole (3-amino-triazole) has
been suspected of cancerogenic effects, especially in the thyroid gland.
A report from the U.S. Department of Health, Education and Welfare
1969 says that amitrole is »judged positive for tumour induction on the
basis of tests conducted adequately in two or more species«. It states
further that »It is recommended that the exposure of human beings to
pesticides in this category be minimized and that use of these pesticides
be restricted to those purposes for which there are judged to be ad-
vantages to human health which outweigh the potential hazard of car-
cinogenicity«. For monuron (chlorphenyl 1,1-dimethylurea) the same re-
port says: »The following compounds yiclded an increased tumour in-
cidence significant at the 0,01 level but were considered less tumouroge-
netic than the mean group of a positive control«. For diuron (dichlor-
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phenyl 1,1-dimethylurea) there is no information in the literature re-
vealing suspicions of potential carcinogenicity. For phenoxyacetic acids
(24D and 2,5,5-T) there is no positive indication of cancerogenicity for
pure preparations, but the problem with dioxines and carcinogenicity
is still unsolved.

METHOD

It was decided to take into epidemiological study all workers exposed
to herbicides for more than 46 days, during the years 1957—1971. A total
of 324 subjects was studied in four overlapping groups which were as
follows:

1) all exposed workers (324 workers)

2) workers exposed mainly to amitrole and combinations (143 workers)

3) workers exposed to phenoxyacetic acids and combinations (194
workers)

4) workers exposed to other herbicides and combinations including
amitrole (28 workers)

From Table 1 it is possible to see many different herbicides used
during this period. During the years 1957—1961 the total amount of her-
bicides was about 45—50 tons per year. This includes amitrole since 1958.
After 1962 it is possible to see different amounts of herbicides used, the
main herbicide being a combination of amitrole and diuron, what makes
diuron an inseparable factor in the amitrole group. After 1963 phenoxy-
acetic acid was used as a mixture of 2,4-D + 24,5-T with the total con-
sumption of about 10.000 litres per year.

The type of aggregate used, on the railways for spraying herbicides
mostly amitrole and diuron is shown in Fig. 1.

RESULTS

In Table 2 are presented the observed and expected total deaths, tu-
mour deaths and lung cancer death rates during the years 1957—1972 in
the four different groups. The 0 year latent period means that a worker’s
years under risk were calculated immediately after he had sprayed for
46 days. A significant difference was found at a 5% level for lung cancer
in the amitrole group. With a latent period of 3 years, the worker’s years
under risk were calculated except for the first 3 years after he had been
exposed to herbicides up to 46 days. Even in this way only excess lung
cancers are found in the amitrole group. The same is the case if a latent
period of 5 years is used. Here the significance is at a 29/, level.
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Fig. 1. The type of aggregate used for spraying herbicides on Swedish railways
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SaZetak
EPIDEMIOLOSKI STUDIJ UCINAKA HERBICIDA

U ovom preliminarnom epidemiolo$kom istraZivanju, autori su analizirali
uzroke smrti medu 324 radnika koji su u razdoblju od 1957. do 1971. godine
bili izvrgnuti razli¢itim herbicidima tijekom ukupno vise od 46 dana. Autori
su u rac¢un uzimali incidenciju u opéem i specifi¢nom mortalitetu §vedske po-
pulacije pa su usporedivali broj o¢ekivanih i broj utvrdenih smrtnih slucajeva
medu eksponiranim radnicima. Premda su sveukupni brojevi maleni, ne moze
se isklju¢iti mogucnost da je amitrol sam ili s puSenjem uvjetovao veéi broj
karcinoma pluéa u eksponiranih radnika.

Odjel za profesionalne bolesti,
Pokrajinska bolnica, Orebro



