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Screening for occupational cancer
by Matti S Huuskonen, MD1

HUUSKONEN MS. Screening for occupational cancer. Scand J Work Environ Health 1992;18 Suppl
I: 110-114. The main strategy for preventing occupational cancer is an environmentally based approach
or primary prevention. However, it should be combined with screening, early diagnosis, and treatment.
This review discusses screening for occupationalcancerbut not from the point of viewof medicalscreening.
Instead it focuseson asbestos exposureand asbestos-relatedcancer in Finland and the role screeningplays
in the current Finnish asbestos program. For example it is the feeling in Finland that screening is a very
effectiveway of preventingfurther occupational exposureto asbestos and of organizing antismoking cam­
paigns. An individually oriented strategy in cancer preventionshould include the modification of exposures
by behavioral change, the monitoring of early effects of exposures, and health examinations. The termi­
nation of exposure, antismoking campaigns, improved diagnostics, and careful attention to compensa­
tion issues combined with the study of other opportunities for prevention are seen as the key issues in
screening.

Key terms: asbestos, asbestos program in Finland, lung cancer, mesothelioma, prevention.

Control of occupational cancer is attained first and
foremost through primary prevention. The efficiency
of screening for the early detection of lung cancer, the
main type of occupational cancer, is debated. Screen­
ing can identify only relatively few individuals when
their disease is at a surgically curable stage. This re­
view does not discuss occupational cancer from the
point of view of medical screening (I). Screening in
itself does not prevent anything; only the appropriate
intervention can be preventive . The usefulness of
screening should rest on one criterion: whether or not
it contributes to the prevention of occupational dis­
ease (2). A total of 2-8070 of cancers is attributable
to the cancer patient's occupation (3). In terms of total
numbers , these figures represent a significant burden
or morbidity and mortality. Some cancers, however,
are eminently preventable (4, 5). The main strategy for
preventing occupational cancer is an environmentally
based approach or primary prevention. However, it
should be combined with screening (a tool for sec­
ondary prevention), early diagnosis, and treatment.
Secondhand intervention against the causative agent
to which people are already exposed and tertiary
prevention are focused on individuals within a popu­
lation (6).

There has been little success in eliminating work­
related cancer. Cancer mortality is increasing, and oc­
cupational exposures appear to account for at least part
of this trend (7). Three-quarters of occupational
cancers among men are found in the lungs (3). Between
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13 and 27070 of lung cancers is attributable to some
form of occupational exposure, to asbestos in par­
ticular (8). Although asbestos is less frequently used
than it used to be, it is still widely dispersed. Approxi­
mately 10 000 asbestos-related deaths are expected to
occur in the United States each year for the remainder
of the century (9). A hospital-based case-referent study
of 176 lung cancer patients revealed that 25% of the
diseased and 10% of the referents had been moder­
ately to heavily exposed to asbestos at work (10). In­
formation on such exposure was lacking in 90% of the
medical records of these patients (10).

The responsibility of health personal in notifying
people of their potentially increased risk of lung can­
cer has been discussed (11). Any undue psychological
distress caused by such notification appears to be out­
weighed by the benefits of notification and screening
(12). A person 's right to know about exposures to car­
cinogens at work is a key issue in prevention (6, 13).
The shift from environmentally based primary preven­
tion to individually based secondary and tertiary
prevention is justified (6, 14). Risks can be minimized
by keeping people exposed to carcinogens at work ade­
quately informed about potential hazards (further ex­
posure, smoking). Occupational histories obtained by
screening should be added to the medical records of
cancer patients. The history of asbestos exposure, tis­
sue fiber burdens, asbestos bodies, and clinical data
are useful, if available, when compensation cases for
asbestos-related lung cancers are dealt with. Although
improvements in diagnostics do not directly contrib­
ute to prevention, they give realistic dimensions to the
problem and have a positive impact by calling atten­
tion to the need for preventing asbestos exposure.
Should tertiary prevention (eg, beta carotene) be feasi ­
ble at some time in the future, a screened and identi­
fied group will be instantly available for intervention.



The asbestos program of the Finnish Institute
of Occupational Health

The Finnish Institute of Occupational Health set up
a program to prevent asbestos-induced hazards in 1987,
the starting point being that exposure to any type of
asbestos causes asbestos -related diseases, cancer in­
cluded (15, 16). The program, which stresses primary
and secondary prevention of asbestos-related cancer ,
involves the dissemination of information, training,
services, and research. The Institute is carrying out the
program together with the authorities , indust ry, the
unions, the health care system, and insurance compa­
nies. The program aims to prevent asbestos-related
health hazards (by minimizing exposure to asbestos and
by educating workers already exposed), to assess the
risks caused by exposure to asbestos, and to improve
the diagnosis of asbestos-related diseases in Finland .

The main health hazards Ofasbestos exposure recog­
nized at the individual level used to be parietal pleural
changes and asbestosis. Nowadays interest also focuses
on visceral pleural diseases (17) and , especially, on the
diagnostic criteria of asbestos-related occupational can­
cer (18). As a result, asbestos worker s suffering from
mesothelioma and lung cancer receive compensation
more often than before, even if clinics still under­
diagnose asbestos-related cancer as an occupational
disease because of a lack of etiologic evaluations based
on chronological occupational histories.

Exposure to asbestos

The 1986convention of the International Labour Or­
ganisation (19), concerning the use of asbestos, has
been ratified in Finland. If asbestos inventories are
correctly performed in construction work and if in­
dividual companies do asbestos work properly using
trained workers and special equipment, it will be pos­
sible to keep the occupational, and also some of the
environmental, exposure to asbestos under control.

In 1990, the State Comm ittee on Asbestos (20) pro­
posed a ban on the manufacture, import, and use of
products containing asbesto s, such as chemicals, ve­
hicle parts , consumer appliances, and building ma­
terials.

At a rough estimate, more than 200 000 currently
active or retired workers have been exposed to asbestos
(at least 2 fibers per milliliter for a period of at least
two months) in Finland. The Finnish population as a
whole is about five million. Altogether some 50000
workers, the majority over 40 years of age, have had
more than 10 years of exposure to asbestos (mainly
in the construction industry) (21). Today around 10000
workers employed in house and ship renovat ing, in the
service branch of industry, in garages, and in licensed
asbestos removal companies are exposed to asbestos.
If these figures are taken into consideration, the inci­
dence of asbestos-related diseases should reach its peak
after the year 2000 (20, 21).

Asbestos-related pleural and parenchymal diseases

Data on the screening of 437 Finnish construction
workers imply that cases of pleural and parenchymal
asbestos-related diseases have still not been diagnosed.
The mean age of the workers surveyed was 59 years,
and they had been employed in the construction branch
of industry already in 1967.One in four of the screened
construction workers had positive pleural or paren­
chymal findings in chest radiographs. Almost all of
them were ignorant of the ir clinical status. When in­
terviewed, they reported an average of 3.7 years of as­
bestos exposure . Many workers were not aware of ex­
posure, especially indirect exposure to asbestos at
work. Half of these individuals were retired (22).
Asbestos-related occupational disease was diagnosed
for more than half of the subjects screening positive
in the clinical studies. Pleural findings were more com­
mon than parenchymal ones. It may be inferred that
there are still about as many undiagnosed cases of as­
bestosis in Finland as there are diagnosed ones .

Because the routine health care system has been un­
able to trace subjects for further clinical evaluations
and because there is no form of systematic surveillance
of people alread y exposed, the Institute of Occupa­
tional Health started a screening study in April 1990
for people significantly exposed to asbesto s. About
6000 persons were screened in 1990, and about 8000
will be screened in 1991 and 1992. It is estimated that
about half of the 50000 people invited to the screen­
ing, which consists of an interview about exposure and
a chest radiograph, will attend. All of the persons with
radiog raphic findings implying asbestos exposure are
suspected of suffering from occupational disease and
are legally obliged to be referred for further clinical
studies. Points of view of primary and secondary
prevention are involved in screening, and it is the
feeling in Finland that this is a very effective way of
preventing further occupational exposure to asbestos
and of organizing antismoking campaigns. Data on ex­
posure to asbestos among the screened individuals will
be recorded. This information will be available from
the Institute if needed for occupational disease con­
siderations.

Important points in organizing this screening were
both the occupational health legislation act from 1978
(23), which stipulates the follow-up of workers with
health examinations, and ILO convention 139 from
1974(concerning the prevention and control of occupa­
tional hazards caused by carcinogenic substances and
agents) (24), which has been ratified in Finland. In­
forming workers is a key issue in this regard (eg, work­
ers exposed to carcinogens must be provided with all
information available on any dangers involved). Sub­
jects with occupational diseases will be followed later
either in occupational medical clinics or in health
centers, which will also survey people with a signifi­
cant level of exposure but negative screening findings.
Workers will be followed at occupational health cen­
ters, whereas retired people will be tested at munici-
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pal health centers or by their own doctors. People who
participate in screening because of exposure to asbestos
will be kept informed about further surveillance. This
screening study is mainly being financed by the state
and has been planned together with the authorities,
unions, insurance companies, businesses, companies,
and employment pension funds.

Asbestos and cancer

Asbestosis patients

A large proportion of those who develop asbestosis will
eventually die of cancer. About 400/0 of the asbestosis
patients diagnosed in Finland have died of lung can­
cer, 5-10% of mesothelioma, and 10% of other
cancer s (25).

Paraneoplastic involvement of the nervous system
is often encountered in cancer patients, even at very
early stages of disease. Asbestosis patients have a high
cumulative risk of cancer . In order to assess the im­
portance of this finding, a cohort of 115asbestosis pa­
tients has been followed since 1979.Twenty-one of the
asbesto sis patients have contracted lung cancer since
the observation period began . The estimated annual
lung cancer incidence is thus 2.2 per 100 persons. Two
mesotheliomas were found in the same follow-up. In
addition a study of 144silicosis patients revealed three
lung cancers and no mesotheliomas. The mean age at
death was 62 years for the asbestosis pat ients and 67
years for the silicosis patients. Cancer mortality was
higher among the asbestosis patients than among the
silicosis patients (17 versus 4%). The asbestosis and
silicosis patients showed radiological progression of
lung fibro sis in 38 and 48% of the cases, respectively
(26). The asbestosis patients with lung fibrosis revealed
central nervous system dysfunction, but the individual
neurological findings did not correlate with the results
of pulmonary function tests, most of the immunologic
tests and tumor markers , the radiological findings, or
the progression of asbestosis. The mechanism of this
central nervous system dysfunction in lung cancer pa­
tients may be paraneoplastic. Thus asbestosis patients
with unknown central nervous disturbances should be
considered potential cancer cases (27).

Lung cancer

The association between exposure to asbestos and an
elevated risk of cancer has been well established
epidemiologically (15, 16). Because of concurrent ex­
posures and possible interactions between various car­
cinogens, it is, however, difficult to attribute individual
cases unequivocally to specific causative agents (eg, as­
bestos). Lung cancer is a common disease in the general
population and is to a great extent due to smoking .
About 2000 cases of lung cancer are diagno sed in Fin­
land annually. The etiologic fraction of occupational
exposures ranges between 13 and 35% for lung cancer
(28, 29). Asbestos is the most important single occupa-
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tional cause of lung cancer. A Norwegian study esti­
mated that 23% of lung cancers could be prevented
if exposure to asbestos were eliminated (29).

In the Finnish insurance system, at least one year's
heavy exposure to asbestos (eg, spraying, insulating)
or at least 10 years' moderate exposure to asbestos (eg,
construction work), plus a latency period of at least
10 years, fulfills the criteria of significant exposure
when lung cancer is treated as an occupational disease.
A detailed occupational history is not the only way to
establish significant exposure to asbestos at the in­
dividuallevel; even more effective is knowledge of the
number of asbestos bodies or fibers in lung tissue.
Among diseased persons the presence of pleural or
parenchymal asbestos-related findings confirms the sig­
nificance of exposure to asbestos in the etiology.
Asbestos-related tissue reactions are better seen in tis­
sue samples, and with high-resolution computed-to­
mography techniques, than in conventional chest ra­
diographs (30, 31). The Finnish legal approach to com­
pensation questions is based on the idea that, if the
att ributable risk of exposure exceeds 50%, it is likely
that the exposure has caused the disease (18). This ap­
proach does not recognize the contribution of etiolo­
gies. Between 1982 and 1986 nine lung cancers were
recorded as occupational disease because of asbesto s
exposure, none in 1987, and 18 in 1988.The estimated
number of annual occupational asbestos-related lung
cancers is 100. These figures reflect underdiagnosis.

A small group of new lung cancer patients (N = 35)
has been interviewed, and their exposure to asbestos
has also been evaluated from fresh lung tissue sam­
ples. One in three of the lung cancer patients was ex­
posed to asbestos at work according to the interviews.
Six of these 35 subjects fulfilled the Finnish criteria
of significant exposure, entitling the subject to com­
pensation. Five of these six patients had more than
three million asbestos fibers per gram of dry lung tis­
sue when examined by transmission electron micros­
copy. Four of these six patients also had histological
asbestosis. Five of the 25 subjects who did not remem­
ber being exposed to asbestos showed signs of real ex­
posure in their tissue samples (more than 3 million
fibers per gram of dry lung tissue). However, when
these five subjects were interviewed again, they recalled
occupational exposure to asbestos. The number of sub­
jects studied was so small that it was difficult to inter­
pret the results . A final conclusion cannot be drawn
about the role of asbestos in the etiology of lung can­
cer in Finland without further study. It is already clear,
however, that the number of fibers in the lungs of dis­
eased persons is much lower among office workers,
who formed the unexposed reference group (32).

Physicians should pay more attention to the etiolo­
gies of lung cancer . The Medical Board of Finland (33)
recommended in 1990that the occupational history of
every lung cancer patient be recorded and that an etio­
logic evaluation then be done. All lung cancer patients
with significant exposure to asbestos should be re-



ported to insurance companies for compensation con­
siderations. Asbestos workers who smoke are also
covered by insurance schemes. Thus, if exposure is sig­
nificant, smoking habits do not exclude compensation.

Mesothelioma
About 50 pleural mesotheliomas or 10 per million in­
habitants are diagnosed in Finland annually . The num­
ber of mesotheliomas has tripled since the 1970s.
About 80070 of the mesothelioma patients have had oc­
cupational exposure to asbestos. Nearly all of them
have had the number of fibers in their lung tissue ana­
lyzed. About 200000 people have been occupational­
ly exposed to asbestos at some time, and, of them,
50 000 have been highly significantly exposed. The an­
nual risk of mesothelioma is about 400per million per­
sons for the most highly exposed 50 000 people and
70 per million persons for the 150000 persons with
moderate occupational exposure to asbestos. Forty per­
cent of the Finnish mesothelioma patients revealed sig­
nificant exposure, and 20% moderate exposure, to as­
bestos. Nearly all of the remaining subjects revealed
minimal occupational or environmental exposure to
asbestos (34). Mesotheliomas are not well diagnosed
as occupational diseases. For example , 14 were re­
corded in 1982-1986, 6 in 1987, 13 in 1988, and 22
in 1989. Annually, about 40 people with pleural meso­
thelioma and with a record of occupational exposure
to asbestos would be able to obtain compensation if
the insurance authorities were able to get the neces­
sary information from physicians.

In one study the fiber concentrations measured by
scanning electron microscopy were 0.5-370 million
per gram of dry lung tissue in mesothelioma patients
and 0.1-3.2 million per gram of dry lung tissue in the
accidental reference group (35). This accidental refer­
ence group included many people with occupational
exposure to asbestos. Another reference group com­
prising office workers showed less than 0.1-0.6 mil­
lion fibers per gram of dry lung tissue. Scanning elec­
tron microscopy showed that amphibole was the most
dom inant asbestos fiber in lung samples of the meso­
thelioma patients. Further transmission electron
microscopy of these mesothelioma patients revealed
amosite and crocidolite fibers in 600/0, anthophyllite
fibers in 50%, chrysotile in 37%, and tremolite fibers
in 18% (34-36).

Only some peritoneal mesotheliomas have been
found in Finland. It is very probable that the true num­
ber is much higher. Current diagnostic procedures do
not permit a final diagnosi s without clinical suspicion,
which should be present in cases of diffuse adenoma­
tous malignomas of the abdominal cavity among peo­
ple significantly exposed to asbestos .

The asbestos to which people are exposed is very
often mixed. Most commercial types of chrysotile also
include tremolite fibers as an impurity. Commercial
chrysotile fibers are not refined from tremolite. In the
Finnish series, chrysotile is seldom seen in scanning

electron microscopy but fairly often in transmission
electron microscopy (34-36). Possibly the purest type
of chrysotile is mined in Zimbabwe. Even so, cases of
mesothelioma and lung cancer have also been found
among Zimbabwean miners and millers (37). Antho­
phyllite fibers have often been found in the lungs of
mesothelioma patients . Earlier data have not indicated
anthophyllite as a cause of mesothelioma (38-40). The
present findings from tissue analyses open the discus­
sion. Anthophyllite has been the main type of fiber
in the lungs of many mesothelioma patients (35). Two
mesothelioma patients had only anthophyllite fibers
in their lung tissue, and six subjects had only an­
thophyllite and chrysotile fibers (34-36).

Summary

There is no known safe level of exposure to asbestos
at work . Primary prevention is the main goal of the
asbestos program in Finland. Mining of anthophyllite
asbestos was stopped in 1976. The State Committee
on Asbestos proposed a ban on asbestos in 1990. Pri­
mary prevention carried out today can reduce the in­
cidence of disease in years to come. The current dis­
ease panorama is a consequence of past exposures,
mainly those before the 1970s. The peak incidence of
asbestos-induced disease will be reached 15-20 years
from now . The annual number of premature deaths
related to asbestos exposure is currently estimated at
about 150, which exceeds the annual number of fatal
work accidents. The annual number of pleural meso­
theliomas has tripled since the I 970s and is now about
50, or 10 per million persons, per year. Only in a very
few cases of mesothelioma has no relevant exposure
to asbestos been found . This exposure is mainly mixed.
Anthophyllite and chrysotile fibers are also found in
the lungs of mesothelioma patients.

Physicians have paid little attent ion to exposure, and
therefore asbestos-related cancers are not adequately
recorded as occupational diseases. Thus not many
claims are filed with insurance companies. Physicians
need to be informed and trained if the present situa­
tion is to be impro ved. An individually or iented strate­
gy in cancer prevention includes modification of ex­
posures by behavioral change, monitoring of early ef­
fects of exposures, and health examinations. The
screening of subjects already significantly exposed to
asbestos has been started in Finland. The termination
of exposure , antismoking campaigns, improved diag­
nostics, and careful attention to compensation issues
combined with the study of other opportunities for
prevention are the key issues in screening and, indeed ,
in the whole asbestos program of the Finnish Institute
of Occupational Health. If tertiary prevention becomes
feasible, there is a group of people with a significant
level of exposu re to asbestos that has been screened
and identified , and is readily available for the appro­
priate intervention .
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