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MARCUS K, JARVHOLM BG, LARSSON S. Asbestos-associated lung effects in car mechanics. Scand
J Work Environ Health 13 (1987) 252--254. In a study of the possible impact of asbestos exposure on
car mechanics, 925 car mechanics and 109 referents (office workers in car-repair firms) were examined.
They took part in a health screening in 1977—1981. The forced expiratory volumes in | s and the forced
vital capacities of the car mechanics were close to the predicted values and did not differ from the findings
of the referents. Pleural plaques were found in 41 of the mechanics but in none of the referents. Only
minor changes were detected in the chest radiographs ie, 1/1 or less according to the ILO-U/C classifica-
tion. It is concluded that asbestos exposure can generally cause pleural plagues in car mechanics but no

substantial impairment of lung function.

Key terms: asbestosis, lung function, occupation, pleural plaques.

The health effects of heavy exposure to asbestos are
well known. A rather large number of workers is ex-
posed to asbestos during the repair of cars. Asbestos
is used in friction materials such as brake linings. The
clean blowing of brake drums and the smoothing of
the brake linings cause peak exposures to asbestos. As
these periods of exposure are very short, the cumulative
dose of asbestos exposure is rather low for mechanics
when compared, for example, with that of insulation
workers. Little is known about the health effects of
such relatively low exposure.

In the late 1970s a health screening was offered to
mechanics in Géteborg. This study describes the find-
ings of that survey. The objective of the analysis was
to determine whether asbestos exposure during car
repair impairs respiratory function or causes pleural
plaques or asbestosis in the mechanics performing the
job.

Subjects and methods

Between 1977 and 1980 a free health examination was
offered in Sweden to persons who had been exposed
to asbestos at work. In Goteborg most car repair firms
are associated with the same occupational health center
that organized the health screening.

Participation in the screening was voluntary, but all
persons who were or who had been exposed to asbestos
were actively encouraged to participate. The response
rate is not exactly known, but from the number of
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mechanics associated with the health center, we es-
timate that the survey covered more than 90 % of the
mechanics employed at the time. We restricted the
analysis to men, as very few women had such jobs.

During the analysis we found that some office work-
ers had also been examined. Their exposure to asbestos
was negligible, and we therefore analyzed their. data
separately to provide information on a reference group.
A total of 925 mechanics and 109 office workers were
examined (table I1). Thirty-four percent of the mech-
anics and 32 % of the office workers were life-long
noasmokers.

Every man answered a questionnaire about his oc-
cupational background, first exposure to asbestos, and
total worktime in asbestos exposure. In almost all cases
the worktime in asbestos exposure was found to be
equivalent to the time from the start of asbestos
exposure tothe time of the examination, ie, the latency
time. We therefore only analyzed the data stratifying
for time since onset of exposure. The questionnaires
were checked by nurses in the presence of the patients.
After the questionnaires had been answered, all the
men underwent spirometry on a calibrated dry bellow
spirometer (Vitalograph). At least three technically ac-
ceptable recordings were made, and the best forced
vital capacity (FYC) and forced expiratory volume in
1 s (FEV, ) were selected from the curves. Trained
nurses assisted with the spirometry.

A full-size chest radiograph (posterior-anterior and
lateral views) was taken and read by one of three trained
physicians. Pleural plaques were defined according to
Thiringer et al (8). Their definition requires that the
change be at least 5-mm thick on the chest wall or
3-mm thick on the diaphragm to be called a pleural
plaque. Persons whose radiographs showed a suspi-
ciously increased number of opacities and/or irregu-
larities in the lung parenchyma and persons with a
pathological spirometry of unknown origin were re-
ferred for further examination, ie, other lung physio-
logical tests, a lung biopsy, etc.
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Table 1. Age distributions of the groups studied.

Age group Mechanics Office workers

=19 50 1
20—29 371 32
30—39 245 29
40-—49 147 27
50—59 92 14
60—69 19 <]

=70 1 —

Total 925 109

Table 3. Prevalence of pleural plaques in the different age
groups.

Age group? N”g‘f"e' Z;egggsgg
{years) warkers (%)
30—39

Mechanics 246 0.4®

Office workers 29 0.0
4049

Mechanics 148 6.0

Office workers 27 0.0
50—59

Mechanics 93 25.0

Oftfice workers 14 0.0
6069

Mechanics 19 42.0

Oftfice workers 6 0.0

3 No plaques were found in younger age groups.
b One individual, 39 years of age.

For a diagnosis of asbestosis we required at least two
of the following criteria: (i) pathological chest radio-
graph, ie, 1/0 or more, (i) findings in the lung
physiology in agreement with fibrosis, or (iii) inspira-
tory rales on auscultation.

The differences between the mean values were tested
with a two-tailed t-test, and only P-values of less than
0.05 were noted.

Results

The results of the spirometry indicated no changes in
the lung function of the mechanics when compared to
that of the office workers; the mechanics had, in fact,
slightly better values. Neither were any changes in-
dicated in comparison to the reference material (2), ie,
the FEV,, and FVC were close to 100 % of the
predicted values (table 2). A multivariate analysis on
smoking, age, and latency time did not indicate that
an impaired respiratory function was associated with
latency time (not shown in the tables).

Forty-one of the mechanics but none of the office
workers were found to have pleural plaques (table 3).
The frequency of plaques was highly dependent on the
time since the onset of asbestos exposure. In mechanics
with at least 40 years since the onset of exposure, 57 %
had pleural plagues (N = 35), while the corresponding
figures were 14 % for mechanics with 30—39 years

Table 2. Means and standard deviations of the forced expira-
tory volume in 1 s (FEV, ) and forced vital capacity (FVC) of
the mechanics and office workers. The values are expressed
as the percentage of the predicted value.

FEV,o FVG
(%) (%)

WOTKErS pMoan SO Mean SD

Smoking Nu?fber
classification

Nonsmokers
Mechanics 318 105 13.1 100 10.9
Office workers 35 106 16.0 988 120
Ex-smokers
Mechanics 188 107** 139 100°* 128
Office workers 19 998 191 937 142
Smokers
Mechanics 419 103 123 98.7* 112
Office workers 55 100 10.2 94.5 72

" P<0.05, *° P<0.01.

Table 4. Radiographic findings 1n 24 mechanics referred for
further examination. The profusions are classified according
1o the 1LO-UIC system.

Number Profusion
Year of birth of

workers 010 0/t 10 n
1911~1919 3 — 1 - 2
1920— 1929 12 62 3 3 —
1930— 1939 4 2 1 — 1
1940—1949 2 10 - 1 —
1950 1956 3 3 — - —
Total 24 12 5 4 - 3

a One man had paresis of the right diaphragm.
® This man had bronchiectasis.

3

(N=99) and 3 % for mechanics with 20—29 years
(N =184) of exposure.

Twenty-four mechanics were referred for further
examination: seven because of abnormal spirometries,
nine because of abnormal chest radiographs, iwo be-
cause of symptoms, and six because of two or more
of the aforementioned reasons. Six were nonsmokers,
six ex-smokers, and 12 current smokers. The radio-
graphs of these 24 men were reviewed blindly in 1986
by a chest physician (SL) and classified according to
the ILO-U/C system (4). None of these radiographs
indicated profusions of more than 1/1 (table 4). No
diagnosis of asbestosis was made after these thorough
clinical examinations. In two cases transbronchial lung
biopsies were taken, but both were found to be normal.

Discussion

Respiratory function

Concentrations of asbestos of up to 72 fibers/ml have
been reported for the repair of brakes with asbestos
linings (6). However, the periods of dust exposure are
short, mostly about 1 min or less, and therefore the
cumulative dase is low. The risk of contracting asbes-
tosis is highly dependent on the cumulative dose (3).
As mechanics are exposed to low doses, any possible
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impairment of the respiratory function should be very
Jow, and such was the case in our investigation (table
2). It may be argued that more sophisticated tests might
have revealed impairment of the respiratory function.
However, deteriorations of clinical importance are
usually detected by simple spirometry. Furthermore,
a decrease in vital capacity can be detected in persons
exposed to asbestos without changes on chest radio-
graphs (9). Because the results of spirometry were
nearly normal, we have concluded that the asbestos
exposure of mechanics generally does not impair
respiratory function substantially.

Pleural plagues

Even low exposure to asbestos may cause pleural
plaques if the latency time is long enough (1, 7). The
dose required can be rather low, and environmental
exposure o asbestos in the soil seems to be sufficient
(5). It is therefore not surprising that the asbestos ex-
posure during brake maintenance seems to be sufficient
to cause pleural plaques in mechanics.

Considerations of validity

The data used in this study were primarily collected
by means of a general health survey. However, the ex-
aminations were highly standardized and performed
by highly qualified physicians and nurses. The refer-
ral to further examinations was liberal, and it is im-
probable that a person with substantial fibrosis re-
mained undiagnosed. The review of 24 radiographs did
not indicate any substantial risk of clinically important
fibrosis. (See table 4.)

This study was cross-sectional, which may mean un-
derestimated risks. However, a slight impairment of
the respiratory function or occurrence of pleural
plagues does not normally lead to a change of jobs.
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Conclusion

The asbestos exposure generally experienced by var
mechanics may lead to an increased incidence of pleural
plaques but does not generally lead to substantiaf im-
pairment of respiratory function.
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