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A. Summary

1. Most available data concerning the health status of chrysotile
miners and millers have been derived from studies among workers in
long-extant producing facilities reflecting, at least in part,
working conditions in previous decades. A new chrysotile mine and
mill, utilizing new equipment and industrial hygiene techniques, was

established at Baie Verte, Newfoundland, in 1963. It was of interest

to determine whether or not asbestos-associated changes (especially

radiographic abnormalities) would occur under the more modern condi-

tions, as they existed 1963-1976, particularly with chrysotile, the

type of fiber largely used in U.S. and Canadian industry.

2. With the cooperation of the United Steelworkers of America, AFL-CIO,
CLC, representing the workers at the facility, and the Johns-Manville

Corporation, which operates the mine, all current employees (approxi-

mately 500) were invited to a clinical survey Jume 14-18, 1976 at the

Baie Verte Peninsula Health Centre. 485 participated. A wide range

of studies was undertaken.

3. Fifty (10%) had one or more radiographic abnormalities of the type

commonly associated with asbestos exposure. Parenchymal abnormal-

ities predominated; pleural changes (fibrosis, calcification) were

present in but 3% of individuals.

4. The prevalence of abnormalities increased with increasing duration of

employment. 5% of individuals with less than 5 years at the mine had
-
abnormal films while among those who had been employed for 10 or more

years, 15Z were abnormal. Similarly, those with least intense

exposure had fewest abnormalities (77%) and those with heaviest

exposure had the most (12%). Clearly, both factors - duration and
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intensity of exposure - were important. Of 14 workers employed for
less than five years under least intemnse exposure conditions, none
had x-ray abnormalities. 1In contrast 8 of 43 (19%) of those employ-

ed 10 or more years, under dustiest conditions, showed changes.

5. Under conditions which existed in this mine and mill in the past,
chrysotile asbestos exposure has already resulted in chest x-ray
changes in an appreciable proportion of employed workers, despite
the short period from onset of exposure which has so far elapsed.
This raises the important question of the long-term (20-40 vear)
health egperiénce that might be expected in this group. The full
extent of risk of asbestos—associated disease (cancer; extensive
asbestosis) cannot yet be predicted with assurance by the results
of the current investigation, because of tﬁe long period of clinical
latency of asbestos-associated cancer or the development of cor

pulmonale of asbestos origin.

6. In view of the findings, recommendations are being made concerning
industrial hygiene practices and measures for dust control, personal
respirator protection, the establishment of a Baie Verte Asbestos
Register and associated long~term medical surveillance programs,
avoidance of household asbestos contaminaticn, educational programs
concerning cigarette smoking and dust control, as well as for control
of envirommental asbestos contamination in the community (also found

to exist).

7. It is anticipated that improved dust control practices and appro-
priate medical surveillance programs can provide important pro-
tection against asbestos-associated disease among these chrysotile

mine and mill workers in the future.
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B. History

1. Asbestos disease: During the past 15 years the important disease

potential of asbestos exposure has been clarified.l The principal
hazards have been demonstrated to be cancer of a number of sites,
and asbestosis. Excess deaths due to cancer of the lung (especial-
ly among cigarette smoking asbestos workers), pleural and/or
peritoneal mesothelioma and to a lesser extent cancers of the
gastrointestinal tract, oropharynx and larynx account for the
increase in cancer deaths. Table 1 provides an analysis of causes
of death among 17,800 asbestos insulation workers in the United
States and Canada followed prospectively by our Laboratory from
January 1, 1967 to January 1, 1977. Table 2 summarizes the mortality
experience 1961-1973 of 544 Quebec asbestos mine and mill employees
studied by our Laboratory. All the Quebec miners and millers had
had at least 20 years of mine and mill experience prior to 1961.
While the overall incidence of excess mortality was very much the
same, it has been reported by others that Canadian chrysotile
asbestos miners and millers have a different pattern of excess
cancer mortality than the secondary users such as asbestos textile
workers and insulatiomn applicators.2 Miners and millers had twice
as many deaths due to asbestosis compared to the insulation workers,
(14% vs. 7% of all deaths). Lung cancer is quite similar, but
mesothelioma is considerably different. The insulators have the
higher rate. Many possible explanations for the mesothelioma rate

difference are being investigated.

Risk of asbestos-associated disease has also been observed in workers
in other trades with asbestos exposure, as with the use of asbestos

content products (viz. brake repair and brake maintenance workers) or

4=
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individuals simply working near ''asbestos workers" and exposed to the
same dusts ("bystanders").3 Risk even extends to individuals not
employed in an asbestos—-contaminated enviromment: mesothelioma has
been found among family contacts of asbestos workers residing in the
same households as the workers, and among people living within a
quarter of a mile or so of asbestos plants or other facilities which
have used asbestos containing materials.4 Asbestos-associated chest
x-ray changes have been found among family contacts of asbestos
workers. The only contact with asbestos for the family contact was
the dust brought home by the worker.5 Similar x-ray clianges ﬁave
been described among individuals living near an asbestos mine and

mill in_Finland6 and also in Czechoslovakia.7

2. Latency: For all asbestos-associated diseases, malignancies as
well as asbestosis, a rather uniform characteristic has been
found: that the disease does not become clinically evident for
15, 25, 35 or more years from the onset of asbestos exposure.

The first decades are periods of grace with no illness or disabil-

ity. While some early x-ray changes may be seen after 10 or 15
years, they are limited in extent and not accompanied by signifi-
cant symptoms or disability. They merely demonstrate that enough
asbestos exposure has occurred to produce such changes and are, in
this sense, ha;bingers of future risk of clinical disease, and
suggest that additional precautions are necessary and industrial

hygiene improvements required.

The frequency with which asbestosis occurs is directly related to

the intensity of exposure, the duration of exposure and the dura-

tion from onset of exposure. The three intertwine and permutations

exist in which one or another is the most important. Thus with

-J—
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limited exposure, asbestosis may not not appear despite the passage
of many years of continued inhalation of very small numbers of
fibers. A short, intense, exposure may in time be followed by
disease. Table 3 shows the mortality experience of heavily exposed
amosite asbestos factory workers, some of whom had only 1 month or
less of asbestos employment in the period 1941 to 1945. Their
mortality experience through 1974 shows that even the shortest
exposure group had an excess of asbestos—associated deaths. The

effect of lengthening duration of employment can also be seen.

Measures to take into account the effect of intensity of exposure
and duration of exposure have been devised. When dust measurements
have been available, exposure indices may be used (dust count x
length of ‘employment). Such indices show an association between
excess cancer, chest x-ray abnormalities and increasing index
value. Table 4 shows the results of omne such reporting technique
as uSed by Rossiter et al.,8 and Gibbs et al.9 in discussing find-
ings among Canadian cﬁrysotile asbestos miners and millers. A
similar relationship is seen in our study when the men are divided

into two groups, high dust and low dust, as in Table 2.

Intense exposure, sufficient to result in pulmonary fibrosis or
excess malignancies with the passage of time, would generally not,
however, produce this result in the short term as, for example, |
one Or two years. Analyzing findings using only a dust index does
not always adequately take into account the effect of duration
from onset of first exposure, although in many cases of actively
working employees, duration from onset and duration of exposure
will be the same. Table 5 shows the effect of duration from onset

on mortality experience among asbestos insulation workers. Those

-6~
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with less than 20 years from onset of their asbestos exposure had
a different mortality experience than those with longer duration
from onset. The excess deaths in the group as a whole were pri-

marily concentrated in the longer duration-from-onset group.

A similar effect can be seen with chest X-ray abnormalities and
duration from onset of exposure. Table 6 demonstrates.this asso-
ciation clearly. Among the insulation workers examined, omnly 10% of
those who were less than 10 years from the onset of their first
asbestos exposure had abnormal x-rays, while 94% of those with more

than 40 years from onset of exposure had abnormalities present.lo

In a study conducted by the Envirommental Sciences Laboratory of
1,163 Quebec asbestos mine and mill workers, all were more than

20 years from onset of exposure. Table 7 shows the overall results
expressed by time from omset of exposure, as well as by a total
dust index. In this group with long exposures, the two methods
parallel each other. The dust exposure index is most useful when

duration from onset is held constant.

Recognition of the mutual interrelationship among the three factors
discussed allows appropriate evaluation of differences among studies
reporting different incidence of asbestosis. It should be remem-
bered that there is no single "incidence" of asbestosis but rather

a frequency to be uniquely determined for each set of circumstances

in which asbestos exposure occurs.

C. Clinical Survey of Advocate Mines Employees, Baie Verte, Newfoundland

Most data available from investigations of chrysotile miners and millers

have accumulated from studies among workers in long-extant producing
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facilities and, at least in part, reflect previous working conditiomns.
In contrast, a new chrysotile mine and mill (Advocate), utilizing new
equipment and industrial hygiene techniques, was established at Baie
Verte, Newfoundland approximately 14 years ago (1963). Because of its
geogrgphical location the work force has tended to be a stable ome.
While other mines are present in the area, none of them mine chrysotile

and there are few other opportunities for asbestos—-exposure emplovment.

Investigation of the status of the work force in this facility was
considered of interest in that the observations would be concermed with
chrysotile, the type of fiber largely used in U.S. and Canadian indus-
try (95% of éll asbestos utilized) and it would be of additional interest
to determine whether or not asbestos—associated disease (specifically
radiographic abnormalities) had occurred under the more modern condi-
tions, as they existed 1963-1975. A survey of these men would also
offer an opportunity to look for possiblé early, minimal changes on x-
ray, pulmonary function testing and blood analyses which in time could
prove useful prognostically. Previous studies have concentrated én
long-term employees and gross abnormalities. Such studies could be
considered as addressing "long standing, end-stage" changes. Most of
the employees at Advocate Mines could be considered to still be in

their "grace period.”

1. Survey design

With the cooperation of the United Steelworkers of America, AFL-CIO,
C.L.C., which represents the men employed at the Advocate Mine, and
with the cooperation of the mine management and the Johns-Manville
Corporation, which operates the mine, all current employees (approxi-
mately 500) were invited to participate in a health survey undertaken

June 14~18, 1976, at the Baie Verte Peninsula Health Centre.

-8~
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2. Survey protocols

Extensive examinations were undertaken by an experienced scientific
team of Environmental Sciences Laboratory stéff, including physicians,
pulmonary physiologists, and technical staff (Appendix 1). The exami-
nation included: fuil occupational history with special attention to
mining and dusty jobs held prior to Advocate Mines employment; detail-
ed industrial hygiene history, including potential exposures, protec-
tive equipment; current and past medical history, including accidents
and hospitalizations; respiratory history, based on the Medical
Research Council questionnaire; smoking history; alcohol consumption;
complete physical examination; 14 X 17 PA chest x-ray; pulmonary func-
tion tests, including spirometry with recorded flow volume curve
(predictedAvalues of Morris used); biochemical blood tests; urine

analysis.

3. Collaborative research

Investigation of aryl-hydrocarbon hydroxylase activity in blood,
alpha-l antitrypsin activity in the blood, and sputum cytopathol-
ogy were conducted in collaboration with Dr. Pete? O'Brien at the
Memorial University of Newfoundland. While not ready for use in
routine surveillance programs, these tests are being investigated
for possible utility in identifying individuals at higher risk of

developing asbestos—-associated disease.

-

As part of a collaborative study being conducted with Hoffmann-
LaRoche, Inc., investigating high risk occupational groups, Carcino-
embryonic Antigen serum titers were also obtained in each survey
participant. This test is also being investigated as a possible
indicator of health risk. Prospective observation of the collabora-

tive study group will help assess its usefulness.

-9-
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As part -of the collaborative effort of management, labor and Mount
Sinai, industrial hygiene dust measurements made since the opening
of the mine will be utilized to calculate a fiber-years exposure
index for each person examined. The dust measurements available for
each job category are being used and the index made utilizing all
Advocate Mine jobs held by each man. The chest x-rays taken,
identified by special study number, have been read by Mount Sinai
physicians as well as by Johns-Manville Company consultants, and

inter-observer variability is being determined.

4, X-ray evaluation

All films were interpreted by a group of five Mount Sinai readers.
For this report and the clinical reports each individual received,
the group consensus reading was utilized. Subsequent analyses will
discuss intra and inter-reader variability among Mount Sinai and
Johns-Manville's readers. All films were read without knowledge of
the exposure.category, age or work history of the individual and
categorized following the ILO U/C Internatiomal Classification of
Radiographs of Pneumoconiosis (Appendix 2). All films were screened
at the time of examination for "acute" problems and, where found,
each individual concerned was advised to seek further investigation

and treatment from his personal physician.

5. Reports to examined workers

Findings have been reported to each individual exémined, with details
given concerning data obtained in his or her examination. This infor-
mation is considered confidential and has not been released to either
the Union or Advocate Mines Management. Upon written authorization,
appropriate material has been transmitted to individual personal
physicians. Only statistical summaries of findings will otherwise

be made public.

-10-
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Current Perspectives

1. Results of the survey of Advocate Mines Employees: x-ray abnormalities

Table 8 summarizes the overall chest x-ray findings among the 485 indi-
viduals examined. Fifty (10%) had one or more radiographic abnor-
malities present of the type commonly associated with asbestos exposure.
Parenchymal abnormalities predominated. Pleural changes as the only
abnormality were present in but 37 of individuals. Only 3 individuals
had both parenchymal and pleural abmormalities. Table 9 shows the ILO
U/C category of the parenchymal abnormalities (irregular small opacities)
reported. - The abnormalities described tended to be very early and
classification in 2/3 of cases was in the lowest category (1/0).

Table 10 summarizes the type of pleural abnormalities seen. Pleural
calcification was present in only 3 instances, lateral diffuse wall
thickening in 8 individuals and discrete plaques on the diaphragms in

6 individuals. As in the case of parenchymal abnormalities, pleural
changes were more limited in extent than those seen among asbestos

workers with longer duration from onset of exposure.

Table l} summarizes the distribution of abnormalities by the dura-
tion of employment of each individual. A definite increase in ﬁhe
prevalence of abnormalities is seen with increasing duration of
employment. 5% of individuals with less than 5 years at the mine
had abnormal films while among those who had been in the mine and
mill for 10 or hore years, 157 were abnormal. The greatest increase

was seen for parenchymal abnormalities, with a 4 fold increase,

from 3% to 11.57%.

Prior to the examinations, a Mount Sinai industrial hygienist met
with union and management representatives to categorize the various

jobs in the plant as to relative exposures. Until the dust measure-

-11-
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ments can be incorporated into the formula, jobs have been placed
into four relative exposure groups, category 1 being the least
exposure (storesman, toolroom clerk, etc.) and category 4 having
the highest exposure (primary crusher, mill operator, tailings
helper, etc.). Table 12 shows the distribution of abnormalities

by the exposure catggories developed prior to the examinations.

For all abnormalities and parenchymal changes, the higher category
individuals had the higher prevalence of abnormalities. The impor-
tance of including duration of employment can be seen in Table 13.
Abnormalities were present in the lowest exposure category only in
the more-than~10-~year group. The prevalence of abnormalities for
the exposure categorized increases within each duration-of-exposure
category and, as a whole, each successive duration group has a higher
prevalence than the preceding group. The group with more than 10
years of employment, classified as exposure category 4, had the

highest prevalence of abnormalities (19%).

From available sources, it was found that a total of 58 mines were
operating or had operated within the area where the examinees may
have sought work. From our occupational histories, it was found

that 111 of those participating had worked for 1 or more months in
one or more of these mines. Table 14 gives the distribution of x~-
ray abnormalities according to whether or not the man had worked in
another mine. For the radiographic abnormalities reported here
(irregular small opacities and pleural thickening and calcification),

there was no detectable contribution of other mining experience.

A small group of 46 individuals had also worked during the comstruc-

tion of the Advocate mine and mill (beginning as early as 1959). Table 15

12~
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shows the distribution of their x-ray findings. The group of 42
who had helped build the mine and mill and worked there continously
had the highest prevalence of abnormalities (31%). In most cases,

their duration from onset of first exposure was 15 or more years.

2. Pulmonary function test results

Only 6 of the 474 adequate tests performed showed any evidence of
a restrictive impairment. As a whole, the men performed better

than their predicted values (mean forced vital capacity was 1067 of

predicted).

3. Interpretation of findings

Radiograbhic evidence of asbestos-associated lung changes was found
among 10% of those examined. The extent of asbestotic pulmonary
changes was not sufficient, at this time, to produce disability or
serious symptoms for any of those examined. The changes found

were limited in extent. Length of exposure and duration from first
exposure to the time of examination have not been sufficient for
the asbestos dust inhaled and retained in the lungs of these

workers to cause clinically disability, if this is to occur.

A dose-response relationship is suggested when exposure category
and duration of employment is considered. Parenchymal abnormal-
ities, which in other occupational groups exposed to asbestos
appear before pleural changes, were the predominant abnormality
seen. The different "latent" periods for these two abnormalities
is apparent in Table 6. In the group of insulators examined only
10% of those with less than 10 years from onset of exposure had
abnormalities. Because of retention of inhaled asbestos in

. the lung, and consequent progression of disease even without

-13-
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further exposure, the percentage of individuals with abnormalities
will not be static; rather, the percentage will inevitably increase

with time.

Experience elsewhere suggests that only a limited proportion of
men or women will ever become seriously disabled as the result
of their asbestosis, and it is unlikely that more than a small
proportion of individuals will have extensive asbestosis and/or

cor pulmonale.

On the other hand, the appearance of any asbestotic x-~ray changes
indicates that exposure was sufficient to cause a pulmonary reac-
tion and raises the serious question of an important increased risk
of asbestos-associated neoplasms in the future. The principal site
to be considered must be the lung. The full extent of such risk
cannot be predicted with assurance by the current investigation.
From the experience of other asbestos exposed groups reliable data
would not be expected to begin to appear for 10 or more years, in

this group.

E. Recommendations

Information obtained from the union and management at the timé of the
survey suggests that some major improvements have been made in the

recent past and others are planned. It would appear that the sort of
asbestos exposures ;hich occurred in the past are less likely to occur

now, with increased awareness of risk of asbestos disease and the

important necessity for exposure control.

Although some may have already been anticipated, the following recom-

mendations are offered for consideration.

-14—-
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1. Analysis of present industrial hygiene practice

Detailed study is warranted to determine whether all necessary
precautions are being taken, to avoid current and future asbestos
exposure. Environmental hygiene practices in mine and mill should
be considered; in this, results of dust measurements in the past
should be made available, to establish baselines for the future
even though it be understood that dust counts are a subsidiary
measure in a program of environmental control. Work practices are
the keystone; such things as enclosed conveyors, rapid recognition
and repair of leaks and breakdowns, total enclosure of dusty
processes, proper exhausts (including the machine shop), warehouse
housekeeping, wet processing where feasible, mechanization of
bagging, transport, clothes change facilities, and special laundering

procedures.

Particular attention should be paid to tailings disposal; our

measurements of dust levels beneath the "plume'" showed an important

hazard.

We urge that close cooperation between management and the union be
established on a continuing basis, to develop and expedite institu-
- tion of proper work practices. Memorial University scientists can

surely be of assistance, as well.

i. Respirétor program

It is likely, in the varied operations of mining and
milling, that some circumstances will exist which will
require respirator protection of individual workers.
Careful attention should be directed to such a program,
not only concerning the most appropriate equipment but
medical evaluation of its suitability for individual

workers and instruction for most effective use.
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ii. Dust education programs

Industry programs can be effective in promoting full under-
standing of hazards associated with excessive dust exposure;
worker appreciation of such hazards can add much to day-to-

day avoidance of dust exposure in the mine and mill.

iii. Acceptable dust levels

This problem is being studied by regulatory bodies and
other agencies. Statutory requirements will not allow dust
exposures above legal limits. But, in addition, it is
recommended that no avoidable exposure be considered
warranted, and that only the best available industrial

procedures and work practices be accepted.

2. Environmental considerations

A limited program of envirommental sampling was undertaken by Dr.
William J. Nicholson and his colleagues at the time of our survey
of mine and mill workers. Nevertheless, it was clear that signifi-
cant envirommental asbestos hazard exists. Against a background of
knowledge that ambient air levels in U.S. urban areas generally
range from 0.5-10.0ng/m3, measurements of 760ng/m3 were made along
the road to Seal Cove Lake, 360ng/m3 3 1/2 miles from the mill and
mine on the road to Fleur de Lys; 240-580 in the parking lot of the
hospital and 14,000 on the road to Fleur de Lys, under the falling
plume. Inside the Weeks Hotel, l400ng/m3 were also measured,
perhaps reflecting much mine dust tracked in and intermittently re-

entrained (Table 16).

A number of suggestions come immediately to mind:

-16-
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1. Paving of roads with asphalt, to cover asbestos-content crushed

rock.
2. Control of emissions from mine and mill.

3. Development of car-cleaning techniques to prevent workers' cars

from spreading caked mine dust or mud.
4. Clothes changing facilities; showers.
5. Control of tailings plume.

6. Envirommental sampling program to monitor effectiveness of

control measures.

3. Medical surveillance

The potential of such surveillance to minimize the likelihood of
disease and to save lives of those who might suffer such problems
would be an important consideration, and would include identifica-
tion of the groups at highest risk. Medical surveillance would be
directed to conditions for which the greatest potential benefit

could be anticipated.

Asbestosis: Knowledge of the presence of this disease would be
- valuable for both the patient and the treating physician since

most death; of asbestosis are due to intercur;ent respiratory

infections, rather than to progressive pulmonary fibrosis.

Pulmonary infections can nowadays be well treated, and experi-

ence has shown that many lives can be saved.

-17-
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Early diagnosis of lung cancer can increase the likelihood of
successful treatment of the neoplasm to some extent (by no

means as much as we would like). 1t is not known whether more
energetic surveillance (as with frequent sputum cytology studies)
will increase the percentage of those successfully treated.

Studies are now in progress to investigate. this possibility.

Early diagnosis of cancer of the colon or rectum increases the

likelihood of cure. Methods are available to assist in such

earlier diagnosis.

Awareness of the possibility of oropharyngeal, laryngeal or

renal carcinoma improves chances for early study and diagnosis

of these conditions, all of which can be cured in some cases.

Peural and/or peritoneal mesothelioma. Effective therapy is

not now available and early diagnosis does not significantly
increase the likelihood of survival. However, research concern-
ing therapy is now underway in the United States, Great Britain
and France and it may be hoped that improved treatment methods

will become available.

a. Surveillance programs

It is urged that responsibility be shared by the company,
the union, appropriate government agencies, and scientific
groups. However it be done, record keeping and continuity

should be assured, as well as confidentiality coupled with

full information to the worker, and to his medical attendant

at the worker's request.

-18-

Clinical Survey of Chrysotile Asbestos Miners and Millers in Baie Verte, Newfoundland, 1976 (1977) Published by AsbestosClaims.Law
ACL Doc 25232 - Page 19 of 40 asbestosclaims.law/library/25232/19


https://asbestosclaims.law/library/25232/19

i. Register: it is recommended that a Baie Verte Asbestos

Register be established, to include all workers who have
been employed for one month or more at Advocate. Notifica-
tion of former employees should be undertaken, and they
should be informed of the Register's existance and the

examination and other rights it may include.

- ii. An examination schedule should be developed by the mine

management and the union, with such advice as they might
wish to seek. Advantage should be taken of Johns-Manville's
experience with surveillance schedules in other units of

the company.

iid, Statistical evaluation of the results should be sought

each year, and reported to the company, the union and

to governmental authorities.

iv. Household contact disease: Our survey did not include

investigation of the possibility of household contact
asbestos disease. Information on this question should

be obtained.

1) Measurement of asbestos contamination of hguseholds,
including both settled dusts, and airborme dust levels.

2) .Evaluation of hygiene measures to rid contaminated
households of asbestos dust. Government experts might
be assigned this task, with monitoring to ascertain
whether recommended measures are effective.

3) A pilot study (x-ray) of household contacts of long-
term workers would allow evaluation of the desirability
of including family contacts in the Baie Verte Asbestos

Register,
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Measures outlined in (iv.) above would serve to minimize
household contamination in the future. Additional help

could be obtained by an adequate educational program

for workers' families.

v. Special x-ray equipment should be obtained for the

ongoing surveillance program, optimum for the type of.

- chest roentgenograms best suited for diagnosis and
evaluation of pulmonary astestosis. The ILO U/C Inter-
national Classification of Radiographs of Pneumoconiosis
should be used for recording of roentgenographic findings

(Appendix 2).

vi. Follow=up survey of the 485 individuals examined in

1976 should be planned for 1980, to obtain information
on the prognostic significance of observations made
earlier. Of interest would be the later status of
individuals who ceased work 1976-1977, compared to like

workers who continued employment.

b. Education programs

Asbestos workers who do not have a history of cigarette smok-
ing have greater risk of lung cancer than non-smokers in

, general, but since that latter risk is comparatively low,
even its increase does not lead to an important public health
problem. Rather, the difficulty lies in the already very
high risk of cigarette smokers being greatly multiplied by
asbestos exposure. Few lung cancers occur among asbestos
workers with no history of regular cigarette smoking; many

occur among workers with such history. It is urgent that
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this information becomes available to workers who have been
exposed to asbestos, and that every assistance be afforded
them to help in efforts to control and eliminate smoking,
especially cigarette smoking. Some data are also available

suggeéting that cessation of smoking will, after a number

of years, reduce the risk of lung cancer. Should these
experiences be confirmed, it will be even more urgent to
alert current and former asbestos miners and millers, to
acquaint them with the important risk of lung cancer should
they continue cigarette smoking. Cigarette smoking also
increases the risk of disabling disease associated with
pulmonary fibrosis, and of the development of cancer of the

esophagus. Again, educational programs would be of value.
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Table 1

Deaths among 17,800 asbestos insulation workers
in the United States and Canada
January 1, 1967 - January 1, 1977

Number of men 17,800
Man-years of cbservation 166,855
Expected Observed Ratio
Total deaths, all causes 1,660.96 2,270 1.37
Total cancer, all sites 319,90 8¢4 3.1
Lumgz cancer 105.97 485 4.58
Pleural mesotheliocnma = 68 -—
Feritoneal mesothelionmza : *3 108 . -—
Cancer of esophagus . 7.01 13 2,57
Cancer of stomach 14.23 22 1.55
Cancer of colon - rectum " 37.86° 59 T 1,56
All otker cancer 154,83 * 235 1.52
Asbestosis X 182 —
All cther causes 1,351.06 1,114  0.82

.

* Expected deaths are based upon white male age specific
mortality data of the U.S. National Center for Health
Statistics for 1967-1975 and extrapolation to 1978.

** These are rare causes of death in the general population.
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Table 2

Expected and observed mortality
among 544 Quebec Asbestos
mine and mill employees, 1961-1973

Czuse of Death Low Dust Exposure |High Dust Exposure
Exp. Obs. Ratio Exp. Obs. Ratio

A1l Causes of Death 68.29 65 0.95 44,56 67 1.50

{A11 Cancers 15.45 15 0.97 10.11 18 1.78
Lung 4,52 7 1.55 3.00 13 4.33
Mesothelioma -— 1 -_—
Gastro-Intestinal 4.18 3 0.72 2.71 3 1.11
Other Cancers 6.75 4 0.59 5,40 2 0.45

Respiratory Diseases 4,79 10 2.09 3.02 15 .24
Pneunonia 2.01 1 Q.50 1.27 1 0.78
AsDestosis - 7 - 11
Other respiratory 2.79 2 0.72 1.76 3 1.70

All Other Causes . | 48.05 40 0.83] 31.43 34 1.08

-4
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Table 3

Deaths of all "asbestos disease” among 933" workers
employed in an amosite asbestos factory,
starting five years from onset of work 1941-1945
to December 31, 1974. Effect of duration of exposure.

" . e 4610
Duration of Death of "asbestos disease” 1946 --14.

2uploy=en No. Expected Qbserved Ratio .
< 1 month 62 3.47 6 1.73
1 monta 82 3.73 . 8 2.14
2 montks ’ 78 . 3.73 11 2,983
3-5 months 145 " 5.98 17 2,84
6-11 months 129 4.15 21 5.08
1 yezr 105 3.74 20 5.35
2 years 77 2.91 24 8.25
3-4 yeacs 51 2.36 15 6.38
S5+ years €65 2.88 34 11.81
Total 805 32.95 . 1s8 4.7

* "Asbestos disease”: asbestosis and chronic pulmonary imsufficierccy,
lung cancer, pleural and peritoneal mesothelioma, cancer of esophagus,
stomack, colon-rectum,

128 workers were omitted from these calculations: 33 had prior
ashestos exposure; 38 died in the first five years after onset of
explcyment, 49 were not completely traced; and eight had other
asbestos ezployment after the five year from onset point.
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Table 4

EXI'OSURE-RESPONSE RELATIONSHIPS IN QUEREC CHAYSOTILE ASHESTOS MINERS AND MILLERS

Dust Indux* ‘<10 10-- 100- 200- 400 - 000 - Suurce Aolurence
Onath rate/1,000 parsonst from
Nospiratory cancer 10 . 13 13 . 16 2 32 Cohory of 05, 92
Ponowmoconiosis 2 2 1 6 6 24 11,107
Abdominal cances , 10 14 .19 12 26 29 men born i
Othwr respiralory couses 12 10 24 10 14 25 1091-1920) Ll?‘
Chculatany cansos . 123 119 118 116 118 138 -
Pocvatunes ol radinlagic changos ' 8
In mon G G5 yours, % ﬁ
Sall, nrugular opacitios {1/0 or +) Study ot chest a1, u2 l;
Thaotlord aroa - 7 10 12 . 21 34 radiographs of &)
Ashusios area 10 o 17 223 16 20 12,021 past 4
Any ploural changus and present [
Thettord arva 23 20 kK] 29 34 an emplayees S
\ Ashostos aroa 6 15 ' 18 14 16 24 Q
g Provalance, %1 E
1 Ovyspnua 7 16 23 26 20 K1) (1,016 curcent 06, v2 n
Docrnaso in lung functlon, %°°*° : warkerss) i
Ve 0 ~4 -9 -1 ~14 -1 {1,016 current w7, 52 L
(R AV (] -4 -7 -10 - 13 ~14 woikors)
Steany-suna idiog, wirost 0 -3 -6 ' ) ~9 -1
*Million pmticios por lootd par yasr (01), ’
t Aun cotractad; fallawod up tn 19690,
* *Siandadiznd for sya and years of employmaent,
11 Ago s1ancardized.
®** Aya and holght standardized,
|l
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fable S

‘Nanthe umong 17,800 ashealosa insulation workers
in tho United Htates wnd Cannda
January 1, 1947 - January 1, 1077: Analysis hy
durstion from cnaot of emplaymont

Total mon 12,683 12,051
Man~yoars of ohaservation 89,4606 77,389
Dafore 20 yoars ' 20 or more yoars
from onsget from onsot
' »
Expoctod  Observed Ratio | Expected Ohserved Ratio
Totnl deaths, all causes 283,93 324 1.14 | 1,377.01 1,946 1.41
Cancor, all sites - 42,65 83 1,95 277.25 911 3.29
Lung cancer 12.03 a6 2,99 93,94 149 4,78
\ Plaural mesothelioma * ¥ 2 - ok 64 -—
N Peritoneal mesothelioma Nok 3 —-— ¥k 100 -
! Cancer of esophagus 0,68 1 - 6,35 17 2,68
Cancer ot stomach 1.56 1 — 12.67 21 1.66
Cuncer of colon-rectum 1,07 4 - 33.79 55 1.63
Asbhestosis ) kK 8 - - 154 -
* Expocted deaths aro based upon white mnle age spocific mortality data of tho
U,8, National Coentur for llonlth Statistics for 19G7-1975 and oxtrapolation to 1976,
** Thoge are raro cnugeg of douth in tho gonoral population,
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Table 6

X-ray changes in asbestos insulation workers

Onset of Asbestosis (grade)
exposure 4 A
(yrs.) No. Normal Abnormal 1 2 3
40+ 121 5.8 94.2 35 51 28
30-39 194 12.9 87.1 102 49 18
20-29 ' 77 27.2 72.8 35 17 4
10-19 379 55.9 44,1 158
0-9 - 346 89.6 10.4 36
Total 1,117 51.5 48.5 366 126 J 50
Table 7

Pleural abnormalities among asbestos
insulation workers

Years from Abnormal pleura
onset Number Normal 4
of exposure examined pleura | Normal Fibrosis 7% Calcification %
40+ 121. 28 23.1 65 53.7 70 57.9
30-39 194 96 49.5 62 32.0 67 34.5
20-29 77 47 61.0 25 32.5 8 10.4
10-19 . 379 340 89.7 36 9.5 5 7.3
0-9 346 342 98.8 4 1.2 0 0.0
Total 1,117 853
-28-
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Table 9

Parenchymal abnormalities among asbestos
miners and millers in Newfoundland

Total I1L0 U/C Classification
examined 1/0 1/1
485 23(5%) 14 (3%)
Table 10

Pleural abnormalities among asbestos
miners and millers in Newfoundland

Pleural Pleural Pleural.
Total thickening plaques calcification
examined - present present present
485 8(2%) 6(17%) 3(.7%)
-29-
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Table 11

X~-ray abnormalities among asbestos
miners and millers in Newfoundland

. Less than

Type of abnormality 5 yrs. (168) 5-9 yrs.(117) 10+yrs. (200)
number % nimber % number %
Any abnormality 9 5.4 12 10 29 15
All parenchyma 6 3 8 7 23 11.5
Parenchyma only S -3 8 7 21 11
Parenchyma & pleura 1 .5 .0 o 2 1
All pleura 4 2 4 3 8 4
Pleura only 3 2 4 3 6 3
Table 12

X-ray abnormalities among asbestos miners and
millers in Newfoundland by degrees of exposure

Exposure Total - Parenchymal Pleural Any
category examined abnormality abnormality abnormality
1 44 0 3(7%) 3(7%)

2 142 8(6%) 6(47%) 13(97%)

3 191 17(9%) 5(3%) 21(11%)

4 108 12(11%) 2(2%) 13(12%)

Total 485 37(8%) 16(3%) 50(10%)
-30-
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Table 13

X-ray abnormalities among asbestos
miners and millers in Newfoundland

Duration of Exposure Total Parenchymal Pleural Any
exposure category examined abnormality abnormality abnormality
1 14 0 o2 0
2 59 1(2%) 32(6%) 4(72)
0-4 years 3 55 2(4%) 0 2(4%)
4 40 31(8%) 1(3%) 3(8%)
1 10 0 11 (102) 0
5-9 vear 2 30 2(7%) 0 2
years 3 52 5(10%) 2(4%) 7(13%)
4 25 1(4%) 1(4%) 2(8%2)
_ 1 20 0 2(10%) 2(10%)
2 53 5(10%Z) 3(6%) 7(13%)
10+ years 3 84 102(12%) 32(3%) 12(14%)
4 43 83(18%) 0 8(19%)

1 - one individual in group has previously worked in
another mine. ’

2 - two individuals in the group had previously worked
in other mines.

3 - three individuals in the group had previously worked
in other mines.
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Table 14

Chest x~ray abnormalities among asbestos
miners and millers in Newfoundland

Total parenchymal pleural any
examined abnormalities abnormalities abnormality
Asbestos mine 3, 28(6%) 8(2%) 40(11%)
only
Asbestos mine ;. 6(5%) 5(5%) 10(10%)
and other mines
Table 15

Chest x-ray abnormalities among ashestos
miners and millers in Newfoundland who
also worked on the construction of the mine and mill

Duration Total Parenchymal Pieural Any

at mine examined abnormalities abnormalities abnormality

0-4 years 2 0 0 0

5-9 years 2 0o 1(50%) 1(50%)

10+ years 42 116(262) 41(10%2) 136(312)
Total 46 11(24%) 5(11%) 14(30%)

-

1 - individual had worked in another mine

6 -~ individuals had workin in other mines
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June

June

June

June

June

June

June

Table 16

Envirommental asbestos measurements in vicinity of
Baie Verte, June, 1976

Date

15,
15,

16,

16,

17,

17,

17,

1976
1976

1976

1976

1976

1976

1976

Location
40" east of mill road
Rear of local hospital
Fleur de Lys road,
under plume from tail-
ings swivel piler

Interior of local hotel

Adjacent to road,
Seal Cove Lake

Adjacent to road en
route to Fleur de Lys,
3.6 miles beyond mine
turnoff

Rear of local hospital

-33~

Sampling
time (hr.)

6.25

7.50

5.30

4.00

2.00

3.00

2.00
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Scientific and technical field investigation staff:

Appendix 1

Survey of

Chrysotile miners and millers in Baie Verte, Newfoundland

June 14-18, 1976

Environmental Sciences Laboratory, Mount Sinai School of Medicine

of the City University

I.J. Selikoff, M.D.
H.A. Anderson, M.D.
Mr. Alfredo Arevalo
Lawrence Birkner, M.S.
Ms, Tatiana Chillrud
Susan M. Daum, M.D.

of New York

Alf Fischbein, M.D.
Mr. Mark Geiger

Ms. Nancy Gilbert

Ms. Shirley Levine
Ruth Lilis, M.D.
William Lorimer, M.D.
Steven B. Shirey, M.S.

Mineralogical and geological consultants:

Arthur M. Langer, Ph.D.

Arthur N. Rohl, Ph.D. and

Steven B. Shirey, M.S.

Collaborating scientific and technical staff:

W.J. Nicholson, Ph.D.
Ms. Frances Perez
Ms. Carol Rice, S.M.
William Rom, M.D.

Ms. Barbara Savin
Ms. Diane Monahan

Memorial University, St. John's, Newfoundland

Peter J. O'Brien, Ph.D.

University of Paris:

University of Toronto:

Anver Rahimtula, Ph.D.
John Williams, M.D.
Roger Green, Ph.D.
Fred Halvco, B.Sc.

Jean Bignon, M.D.

Mr. Ted Haines
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