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HILT B, ROSENBERG J, LANGARD S. Occurrence of cancer in a small cohort of
asbestos-exposed workers. Scand j work environ health 7 (1981) 185-189. During the
construction period of a saltpeter plant from 1928 through 1929, 21 young men of equal
age were heavily exposed to asbestos dust for 1 a. During an observation period from
1 January 1943 to 30 June 1980 three cases of lung cancer and two cases of mesothelioma were observed in the cohort. The number of lung cancers to be expected was 0.21.
Radiographic changes associated with asbestos exposure were present in 17 of thE' 18
available chest radiographs.
Key terms:
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During work on a cohort study regarding
adverse effects of exposure to asbestos
dust in a saltpeter plant located in southern Norway, a subcohort attracted attention. It was a group of 21 young men of
similar age who, during the construction
period of the plant from 1928 to 1929,
worked in the so-called fiber hut where
they were heavily exposed to asbestos
dust. Considering the classical meaning of
the world cohort, this group would have
nearly met the criteria for an ideal cohort
had it not been so small in number.
The exposure took place 1 a after Cooke
had introduced the term asbestosis for
asbestos-related pneumoconiosis (6). It is
conceivable that this knowledge had not
reached Norway in 1928. Nevertheless,
one of the men who worked there told
us about a Swedish migrant worker who
once watched the work in the fiber hut
from the doorway and made the following
comment: "It is diabolical that so many
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young men are going to die from fiber
consumption." What did he know?
The present study is aimed at following
the health experiences of the 21 workers
who were employed in the fiber hut to
determine what adverse health effects 1 a
oi exposure at a young age to high concentrations of asbestos dust might have.

Material and methods
In the construction of the plant the acidresistant properties of asbestos were utilized in that asbestos was used to fill the
grooves between the blocks in the huge
granite towers (fig 1) where nitric acid
was to be synthesized and stored. Young
workers from the districts around the
plant were employed in preparing this
jointing material from asbestos and waterglass. The preparation took place in a
room of about 40 m 2 , called the fiber hut.
The work there caused so much dust that
the employees could barely see across the
room, which had no ventilation system or
outlet. No equipment for personal protection was available.
It has been stated by the firm that delivered the asbestos to the plant that the
type of asbestos generally delivered for
this purpose was crocidolite.
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Fig 1. The nitric acid towers, about 30 m high,
as they were built up from granite blocks.
(photo: Norsk Hydro, Porsgrun.l Fabrikker, photographic archive).

The cohort consisted of all the men
employed in this particular work during
the construction period. All the participants were born between August 1910 and
May 1914. The earliest personnel register
of the plant was destroyed during the Second World War, and therefore a more unconventional method was used to identify
the cohort. Three of the workers were
still employed at the plant, and they assisted in tracing the names of the other
workers from the fiber hut. By questioning these three workers and the four other
men who were still living, we were able
to identify the 14 deceased members of
the cohort. It is believed that all the men
who worked in the hut were traced. One
of the men had committed suicide in 1936
at 25 a of age, and consequently he was
excluded from the cohort.
The average length of exposure was
about 1 a. Occupational exposure to asbestos at later dates could be excluded for
all but two of the cohort members. No
data on dust measurements at the workplace were available. One of the workers
who had asbestosis died from right heart
failure in 1971. Fiber counts from his
lung tissue were carried out by the Institute of Occupational Health in Oslo; they
showed a minimum of 28 million fibers
per gram of tissue. In addition to the de186

scription provided by the workers, this
single result is reason for assuming that
the dust concentration during the year of
exposure had been very high.
Health information about the 13 deceased members of the cohort was gained
primarily from their records at the local
hospital and from their records at the
health department of the plant. Some of
the information was also traced through
census rolls and from other hospitals.
From these sources and from the relatives
of the workers it was also possible to get
information about their smoking habits.
Those who had smoked during the last
10 a of their lives were considered to be
smokers.
Histologies were reviewed for all cancer
cases which left any doubt about the histological type, and these revised tumor
histologies were used in the present study.
As a verification for the cancer cases all
members of the cohort were also li~ked
with the figures of the Cancer Registry of
Norway.
Considering the long clinical latency of
asbestos-induced malignancies (10, 21), the
observation period was defined as 1 January 1943 through June 1980.
The age-specific incidence rates for all
types of cancer for each calender year
from 1955 through 1976 were available
from the Cancer Registry of Norway (3, 4,
5). By using a method earlier described
by Pedersen et al (18) and by Langard &
Norseth (12), we calculated the expected
figures for cancer in a hypothetical cohort
consisting of the same number of men
with an age distribution identical to that
of the study population. The incidence
rates for the years before 1955 were calculated as the mean for the years 19551957, and similarly the incidence rates
after 1976 as the mean value for the
years 1974-1976. The expected rate for
lung cancer (ICD code 162-163) was calculated during the observation period,
until cancer was diagnosed, or until the
year of death from some other reason.
The Cancer Registry has presented the
yearly incidence rate of lung cancer per
100,000 for the whole country for the periods 1969-1971 and 1972-1976 as 31.5
and 36.3, respectively, and 26.7 and 37.6,
respectively, for the county of Telemark
where the plant is located (4, 5). Thus,

using the incidence rates for the whole
country as a basis for the calculation of
the expected values will not result in any
decisive errors.
A medical examination with attention to
previous chest diseases, respiratory symptoms, chest auscultation, and lung function
was carried out on the living members of
the cohort. In the present paper the cancer incidence and the findings in the
35 X 35 chest radiographs are presented.

Table 4 shows that all the fatal cancers
observed in the cohort have, up till now,
occurred among those considered smokers.
Thus, the smoking members of the cohort
have a cancer mortality of 43.8 % before
reaching the age of 65 a, compared with
no cancer deaths among the nonsmokers.
Among those considered smokers there
were two who had stopped smoking during
the last 10 a, and among the nonsmokers
there were two exsmokers.
There was no difference in the prevalence of asbestos-related radiographic
changes between the smokers and nonsmokers.

Results

There had been seven deaths from cancer.
One patient suffering from malignant
melanoma of the skin was still alive on
30 June 1980. In table 1 the distribution
of the different forms of cancer is presented.
As can be seen from table 2, the observed/expected ratio for lung cancer (leD
162-163) including the pleural mesothelioma, is 18.7.
In table 3 the different forms of asbestos-related radiographic changes of the
lungs observed among the cohort members
are presented. For two of the deceased
members it was impossible to trace any
radiographs; therefore the number of subjects is 18. Among these 18 men, 17 were
found to have radiographic changes associated with asbestos exposure.
One of the two men with subsequent
exposure to asbestos dust had occasionally
been exposed during his work as a plumber in the same plant in the 1940s. He had
pleural calcifications and died of lung cancer in 1973. The other had worked with
asbestos in the same plant during his entire work life. The radiographs showed
parenchymal fibrosis and pleural calcifications in this worker, who suffered a
sudden death at home in 1976.
A calculation of mortality rates for this
small cohort has not been carried out, but
it is clear that the members of the cohort
have a reduced life expectancy in comparison with the male Norwegian population as a whole.
The mean latency periods for lung cancer found in this cohort was 46 a, and for
mesothelioma it was 22 and 48 a.

Table 1. Distribution of the different forms of
cancer in the cohort (N = 20).
Number

Diagnosis
Lung cancer
Cancer of the stomach
Malignant mesothelioma
Pleural
Peritoneal
Myelomatosis
Malignant melanoma a

3
1

2
1
1

8

Total

a Still alive by 1 July 80.

Table 2. Occurrence of lung cancer.
Observed
(0)
Lung cancer
(ICD 162-163)

Expected
(E)

OlE

0.21

18.7 b

a Including one case of pleural mesothelioma.
b 95 % confidence interval 9.3--37.8.

Table 3. Incidence of asbestos-related roentgenographic findings (N = 18).
Finding

Incidence

Parenchymal only
Parenchymal and pleural
Pleural only

10
3

Total

17 (94.4 %)

4
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Table 4. Cancer mortality in the cohort in relation to smoking habits.

Smokers (N = 16)
Nonsmokers (N =

4)

Pulmonary
cancer

Malignant
mesothelioma

Cancer at
other sites

Total

3
(18.7%)

2
(12.5%)

2
(12.5%)

7
(43.8%)

0

0

0

0

Discussion
The observed/expected ratio for lung cancer found in this small cohort is similar to
the ratio presented by Doll in 1955 (7), and
to the figures found by Elmes & Simpson
in their studies of insulation workers in
Belfast (8). These observed/expected figures are high in relation to the results
found in other cohort studies on asbestos
workers (21). Newhouse & Berry found an
observed/expected ratio of 2.4 for cancers
of the lung and pleura for male factory
workers who had been heavily exposed
to asbestos for less than 2 a (17).
The finding of two mesotheliomas among
the 13 deceased members of the cohort
agrees well with the high mortality from
mesothelioma presented in comparable
cohort studies published during the last
few years (13, 14, 17).
In this study the latency periods were
long. Up until 35 a after the first exposure
no cancer death had occurred in the cohort, apart from the one pleural mesothelioma.
The great increase in cancer risk among
smoking asbestos workers is now well
known (20). It should be noted that all
cancers in the respiratory organs found in
this study were observed in smokers.
The one case of cancer of the stomach
present in this cohort also represents an
increase in relation to the expected number, but it cannot be discussed in relation
to an observed/expected ratio.
When compared with other studies (1, 2,
9, 16, 19, 21) the percentage of radiographic
changes associated with the asbestos exposure of the present cohort was high. It
is therefore striking that, so far, just one
of the cohort members has died as a result
of parenchymal asbestosis.
The chest radiographic changes present
among this study population were often
slight and might easily be overlooked, but,
188

as it has recently been shown by Weymann (22) and Hillerdal & Lindgren (11),
even the slightest of such radiographic
signs has morphological substrates.
A relationship between smoking habits
and the prevalence of asbestos-related
radiographic changes has been suggested
(2, 15, 19), but for the present small material it was not possible to demonstrate any
such relation.
It is remarkable that this small cohort
of workers, exposed to asbestos dust 50 a
ago for just 1 a, reveals such a high prevalence of asbestos-related radiographic
changes and also has, compared to larger
cohorts of workers from workplaces more
usually associated with asbestos exposure,
a high incidence of respiratory cancers.
Whether this phenomenon is due to the
assumed extremely high exposure, the
long observation period, or to the young
age of the workers at the time of exposure
is difficult to judge. Nevertheless this
small cohort has probably provided a better opportunity for an accurate characterization of the intensity and duration of the
exposure for each individual member of
the cohort.
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