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Objectives The purpose of this study was to estimate the role of past asbestos exposure as a cause of
radiographic small lung opacities and pleural abnormalities in the Finnish adult population.

Methods The study was conducted in 1978—1981 and was based on a population sample (N = 8000)
representative of the Finnish population aged 30 years or over. Full-size chest radiographs and a complete job
title history were available for 3811 women and 3274 men. The radiographs were classified according to the
1980 classification of radiographs of pneumoconioses published by the International Labour Office and the
work histories according to the probability of occupational asbestos exposure. Age- and smoking-adjusted
relative risks of radiographic parenchymal and pleural abnormalities were calculated with the analysis of
covariance according to the probability of asbestos exposure.

Results About 13% of the men and 0.8% of the women were classified as probably exposed to asbestos. There
was more than 90% agreement in the repeated work history evaluations. The risk of small lung opacities was
significantly increased among the probably exposed men [risk ratio (RR) 1.7 for ILO profusion category 1/1 or
more and RR 1.6 for profusion category 1/0]. The risk of pleural plaques was increased both among the men
(RR 3.0) and the women (RR 4.8) with probable exposure. The risk of thickened horizontal interlobar fissure
was also increased among the probably exposed men (RR 1.7). Among the men, the etiologic fraction
attributable to occupational asbestos exposure was about 30% for small lung opacities, about 40% for pleural
plaques, and about 20% for thickened horizontal fissure. Among the women the etiologic fractions for asbestos
were similar for pleural abnormalities, but much lower for parenchymal ones.

Conclusions Occupational asbestos exposure has been common among Finnish men, and it plays a significant
role in the etiology of both pleural and parenchymal abnormalities also at the level of the general population.

Key terms ILO 1980 Classification of Pneumoconioses; lung fibrosis; occupations; pleura, parietal; pleura,
visceral; pleural adherences; pleural calcification; pleural plaques; pleural thickening; thoracic radiography.

Small lung opacities are radiographic abnormalities en-
countered in interstitial pulmonary fibrosis following the
inhalation of asbestos fibers (asbestosis), but may also be
due to various other causes (1). Pleural plaques are com-
mon sequelae of past exposure to asbestos (2). Thicken-
ing of the visceral pleura may be a consequence of asbes-
tos exposure, but may also be due to various other causes
(3). The International Classification of Radiographs of
Pneumoconioses published by the International Labour
Office (ILO) offers a standard for classifying small lung
opacities and other pulmonary and pleural abnormali-
ties (4).

Previous studies have shown that radiographic find-
ings indicating pulmonary fibrosis and pleural abnor-
malities are frequent among Finnish workers exposed
to asbestos in the production of asbestos, the manu-
facture of asbestos products, housebuilding, and ship-
yard work (5, 6, 7). It has been estimated that altogether
200 000 Finnish workers have been exposed to asbestos
at work during the past few decades (8) and that about
20% of urban men in Finland show pulmonary fiber
concentrations indicative of occupational exposure to
asbestos (9). It is therefore to be expected that asbes-
tos-related pulmonary and pleural abnormalities are
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frequent also at the level of the general population in
Finland.

The purpose of this study was to estimate the role of
asbestos exposure as a cause of radiographic small fung
opacities and pleural abnormalities in a population sam-
ple representative of the Finnish adult population.

Subjects and methods

Subjects

This study is part of the Mini-Finland Health Survey
based on a stratified two-stage population sample (N =
8000) representative of the Finnish population aged
30 years or over (ie, 1.17 million men and 1.38 million
women) (10). The study was conducted in 1978—1981.
Our report is based on the 7095 persons (89% of the
sample) on whom fulil-size chest radiographs acceptable
for ILO classification were available. Table 1 presents
the population characteristics of the study subjects.

Questionnaires and interviews

The health survey included a standardized self-adminis-
tered questionnaire mailed along with the invitation to
attend the examination. The questionnaire was checked
by a specially trained interviewer in a personal interview
during the health examination. The questionnaire in-
cluded 107 items on personal data, health status, medica-
tion, disability, occupational history, leisure activities,
and alcohol consumption.

The duration and job title of each occupation held for
at least one year were recorded. In addition the job title,
duration, employer, and description of the current (or
latest) occupation and the occupation with the longest
duration were recorded. Smoking, as reported in an inter-
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view, was classified into the following three categories:
current smoker, former smoker, and never a smoker. Full
data were available for 7085 persons (3274 men and
3811 women).

Classification of work histories

The work histories of the subjects were classified into
three exposure categories according to the probability of
occupational exposure to asbestos. As there were no spe-
cific questions related to asbestos exposure in the ques-
tionnaire, the classification was based on the general
knowledge on asbestos exposure in various jobs and
industries in Finland. The classification was as follows
[codes of the 1963 Nordic Classification of Occupations
(11) in parentheses): (i) probable exposure (439 men,
29 women): persons employed for at least 10 years as
a housebuilding or shipyard worker (codes 755, 761,
774, 781—799); (ii) possible exposure (1734 men,
1389 women): persons employed for at least one year in
any industrial occupation (codes 001—014, 501—631,
731754, 756759, 762—773, 775—779, 811—819,
832—902, 931--932); and (iii) unlikely exposure (1101
men, 2393 women): persons with life-long employment
in farming or forestry, office work, telecommunication
work, textile work, health care occupations or house-
keeping (codes 015—441, 641—726, 801—804, 821—
829, 903—921, 941—991).

The work histories were classified independently by
two experts of occupational medicine and industrial hy-
giene (AK and AT, 5015 and 2080 cases, respectively).
To evaluate the consistency, we classified a subsample
of 526 randomly selected work histories in a pilot classi-
fication. They were then mixed with the remaining
6569 work histories and reclassified in the final classifi-
cation four months later. In the reclassification 299 work
histories were classified by the same rater as four months
earlier, and 227 were seen by the other rater.

Table 1. Asbestos exposure by age and smoking history for 3274 Finnish men and 3811 Finnish women.

Men Women
Probably Possibly Unlikely All Probably Possibly Unlikely All
exposed exposed exposed exposed exposed exposed
N % N % N % N % N % N % N % N %
Age (years)
30—44 111 252 828 47.8 386 351 1325 405 4 138 478 344 851 356 1333 35.0
45—54 136 31.0 410 236 227 206 773 236 6 207 338 243 473 198 817 214
5564 103 235 272 157 216 196 591 181 8 276 281 202 449 188 738 194
85—74 69 157 174 100 186 169 429 134 9 3.0 223 161 401 168 633 16.6
over 75 20 46 50 2.9 86 7.8 156 4.8 2 69 69 50 219 92 290 76
All 439 100 1734 100 1101 100 3274 100 29 100 1389 100 2393 100 3811 100
Smoking history
Gurrent smoker 175 399 683 39.7 328 298 1192 364 9 310 222 160 258 1038 439 12.8
Former smoker 171 39.0 572 330 376 342 1119 342 5 172 138 134 218 91 361 95
Never smoker 93 212 473 273 397 361 963 294 15 517 1029 741 1917 801 2961 777
All 439 100 1734 100 1101 100 3274 100 29 100 1389 100 2393 100 3811 100
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An effort was also made to compare the exposure
classification based on the life-time job history and the
classification based on the job title of the current (or
latest) occupation only. In this classification the same
280 job title codes were assessed into the categories of
probable, possible, and unlikely exposure, but without
any knowledge of a person’s previous occupations and
without any requirement for the duration of employment
in addition to the one-year duration requirement used in
recording the interview data.

Radiology

The radiography was performed in a mobile unit. A con-
stant kilovoltage of 120 with antomatic exposure control
was used. The film-focus distance was 135 cm. A semi-
sensitive film-screen combination giving good resolu-
tion was used (Kodak RP film with Kodak X-Omatic
regular screens). Full-size chest radiographs (postero-
anterior and lateral) acceptable for classification were
available for 7095 persons.

Two radiologists recorded the findings according to
the ILO 1980 Classification of Radiographs of Pneumo-
conioses with some additions. The classification of small
lung opacities was done independently. In cases of dis-
crepant classification, a joint decision was made. For
practical reasons the joint decision was used in calcu-
lating the results because the slight dominance that was
observed for one of the readers was not found to affect
the results substantially. For the pleural abnormalities
only a joint decision was made to simplify the classifica-
tion process.

For the purpose of estimating observer variation, a
subsample enriched with findings (597 of the 7095) was
reclassified. These radiographs were mixed with the
others during the entire classification process. To enable
an estimation of interobserver variation regarding pleu-
ral abnormalities, all the findings were classified inde-
pendently in a subsample enriched with pleural abnor-
malities (N = 131).

In addition to the findings recorded according to the
ILO classification, the following abnormalities were re-
corded: (i) costophrenic angle obliteration less than the
lower limit of the ILO classification, but considered defi-
nite by both readers and (ii) obliteration of the posterior
costophrenic angles. Local pleural thickening of the
lateral chest wall with a width of at least 5 mm seen only
in profile was treated as circumscribed thickening if no
adherences were present because such thickening has
been shown mostly to represent plaques of the parietal
pleura (2). Thickening of the horizontal fissure apparent
in the posteroanterior radiograph was recorded separate-
ly in addition to the ILO symbol pi (pleural thickening in
the interlobar fissure or mediastinum). Whether the hori-
zontal fissure was visible in the postercanterior radio-
graph was also recorded.
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As a means of avoiding false positive findings, irreg-
ularities in the diaphragmatic outline were registered as
plaques with caution; calcification was considered to be
a definite sign of plaques.

In the results, the pleural findings are grouped as
follows: (i) circumscribed pleural thickening recorded
strictly according to the ILO Classification, bilateral and
unilateral; (ii) pleural calcification (bilateral or uni-
lateral); (iit) all the findings indicating plaques of the
parietal pleura, unilateral and bilateral: (a) circumscribed
or “local” thickening, (b) pleural calcification seen in the
posteroanterior radiograph without obliteration of the lat-
eral or posterior costophrenic angle; (iv) costophrenic
angle obliteration recorded strictly according to the ILO
definition (bilateral or unilateral); (v) findings in the
posteroanterior radiograph indicating abnormalities of
the visceral pleura, other than fissure thickening; (vi)
thickening of the horizontal interlobar fissure (seen in
the posteroanterior radiograph); and (vii) all pleural find-
ings, parietal or visceral.

Consistency of the radiographic classification

As earlier reported (12), the observer agreement con-
cerning pleural abnormalities was rather good. Con-
cerning the profusion of small lung opacities a consider-
able observer variation occurred, yet mostly comprising
only one minor profusion category.

Statistical methods

The statistical analyses were performed with an analysis
of covariance. Exposure class (three classes), age (five
classes), and smoking history (current smoker, former
smoker, never smoker) were included in the statistical
model. The adjusted estimates of relative risk and their
95% confidence intervals (95% CI) are given in terms of
the prevalence risk ratio (RR).

The etiologic fractions were calculated by multiply-
ing the ratio number of exposed cases:number of all
cases by the term (RR-1)/RR. The excess of cases in the
categories of probable and possible exposure were in-
cluded in the etiologic fractions of occupational asbestos
exposure.

The kappa statistic was used to estimate the con-
sistency of the exposure classification and the radio-
graphic classification.

Results

Exposure to ashestos

About 13% of the men and 0.8% of the women were
classified as probably having been exposed to asbestos



according to their past job titles. Among the 439 prob-
ably exposed men and 29 women there were 133 carpen-
ters, 37 painters, 36 electricians, 30 plumbers, 24 engi-
neers, 19 concrete workers, 17 masons, 6 pipe insulators,
125 other housebuilding workers, 9 shipyard workers,
12 cleaners, and 20 other maintenance workers. Several
possibly exposed persons had worked in various occupa-
tions of the transport, metal, ceramic, and paper indus-
tries.

Radiological findings

Small lung opacities

As previously reported (12), nearly all the small opaci-
ties found were classified as irregular (consistent with
interstitial lung fibrosis). Small rounded opacities were
recorded as the main category in the radiographs of only
Six persons.

Small lung opacities, ILO profusion categories 1/0
and 2 1/1, were more prevalent among the probably ex-
posed men (15.3 and 6.2%, respectively) than among the
unlikely exposed men (9.5 and 3.8%, respectively) (ta-
ble 2). After statistical adjustment for age and smoking
history, the relative risks of the ILO profusion categories
1/0 and > 1/1 were significantly increased (RR 1.61 and
1.71, respectively) for the probably exposed men, and
that of profusion category 1/0 also for the possibly ex-
posed men (RR 1.80). The risk estimates in table 2 give
an etiologic fraction of 31% for profusion 1/0 and 19%
for profusion 2 1/1 when the calculated excess in the
categories probably exposed and possibly exposed is re-
lated to the total number of cases (N = 378 for profusion
1/0, N = 128 for profusion = 1/1).

Among the women, the association of asbestos expo-
sure with the radiographic abnormalities was less evi-
dent (table 2), and for the 312 cases of profusion 1/0 and
96 cases of profusion = 1/1 the etiologic fraction was
2%.
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Pleural abnormalities

The prevalences of pleural plaques and calcification
were significantly increased among both the probably
and possibly exposed men (table 3). Bilateral plaques
recorded according to the extended definition were
present in 13.0% of the 439 probably exposed, in 6.5%
of the 1734 possibly exposed, and in 4.6% of the un-
likely exposed men (in 6.8% of all the men). About
two-thirds of the findings among the probably exposed
men were attributable to occupational exposure to as-
bestos (RR 3.01) in addition to about one-half of the
cases in the category of possibly exposed men (RR
1.97). The etiologic fraction of various findings indicat-
ing abnormalities of the parietal pleura, described in
table 3, ranged from 37 to 43%. Thickening of the hori-
zontal fissure was significantly more common among
the probably exposed men (RR 1.71, 95% CI 1.07—
2.72) than among the men in the other exposure groups.
At least 21% of all the fissure thickenings were attribut-
able to occupational exposure to asbestos according to
the estimated excess in the categories of probably and
possibly exposed men. About 32% of all the pleural
findings (N = 913) were attributable to occupational
asbestos exposure.

Among the women, abnormalities of the parietal
pleura were also highly related to asbestos exposure (ta-
ble 3). Bilateral plaques were present in about 10% of
the women with probable exposure, 2.7% of those with
possible exposure, and 1.5% of those with unlikely expo-
sure (in 2.0% of all the women). The etiologic fractions
calculated from the data of table 3 varied from 22 to
33%. About 16% of all the pleural findings (parietal or
visceral) among the women were attributable to occupa-
tional exposure to asbestos.

Consistency of the exposure classification

In a subsample of 526 work histories classified twice at a
four-month interval, the two raters agreed in 90% of the
independent evaluations (kappa 0.83), whereas the intra-

Tahle 2. Prevalence (%) of and relative risk for small lung opacities by ashestos exposure among 3274 Finnish men and 3811 Finnish
women. (ILO = International Labour Office, RR = relative risk adjusted for age and smoking history, 95% Cl = 95% confidence interval)

ILO profusion of ) Probably exposed Possibly exposed Unlikely exposed

small lung opacities N % RR  95%CI N % RR  95%Cl N %  RR 95%Cl
Men

Profusion 0/0 160 36.4 . . 871 50.2 . . 532 483 . :
Profusion 0/1 185 421 106  0.84—1.33 598 345 093 0.79—1.10 422 383 1.00 ref.
Profusion 1/0 67 153  1.61 1.14—2.27 206 119 180 1.38—2.35 105 95 1.00 ref.
Profusion > 1/1 27 6.2 71 1.02—2.88 59 34 128 0.83—1.96 42 3.8 1.00 ref.
Women

Profusion 0/0 1 37.9 . 777 448 . . 1359  56.8 . :
Profusion 0/1 9 31.0 053 0.23—1.21 474 341 110 0.94—1.28 773 324 1.00 ref.
Profusion 1/0 7 241 225 0.88—5.77 106 76  1.02 0.78—1.32 199 83 1.00 ref.
Profusion = 1/1 2 69 192  0.41—8.95 32 23  1.04 0.67—1.63 62 26 1.00 ref,
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Table 3. Prevalence (%) of and relative risk for pleural abnormalities by asbestos exposure among 3274 Finnish men and 3811 Finnish
women. (RR = relative risk adjusted for age and smoking history, 95% Cl = 95% confidence interval, ILO = International Labour Office)

Pleural X-ray findings Probably exposed Possibly exposed Unlikely exposed
(N = 439) (N =1734) (N =1101)

N % RR 95% Cl N % RR 95% Cl N % RR 95%Ct
Men
ILO circumscribed pleural thickening,
bilateral? 45 103 267 1.71—4.17 92 53 1.83 125—267 44 40 100 ref
ILO circumscribed pleural thickening,
bilateral or unilateral® 71 162 232 1.63—3.31 171 99 186 1.39—248 82 7.4 1.00 ref.
Pleural calcification 53 121 292 1.92—4.44 101 58 1.87 1.31—269 50 45 1.00 ref,

All findings indicating plaques of the
parietal pleura (circumscribed or local
thickening and/or caicification), bilateral 57 13.0 3.01

All findings indicating plaques of the
parietal pleura (circumscribed or local
thickening and/or calcification),

bilateral or unilateral 93 212 279
ILO costophrenic angle obliteration,

hilateral or unilateraf 27 62 124
Thickening of the visceral pleura

(other than horizontal fissure) 50 114 1.20
Thickening of the horizontal fissure 4 77 1N
All pleural findings, parietal or visceral 175 399 217
Women

ILO circumscribed pleural thickening,

hilateral 3 103 721
ILO circumscribed pleural thickening,

bilateral or unilaterai? 5 17.2 5.98
Pleural calcification 2 69 273

All findings indicating plaques of the
parietal pleura (circumscribed or local
thickening and/or calcification), bilateral 3 103 478

All findings indicating plagues of the
parietal pleura (circumscribed or local
thickening and/or calcification),

bilateral or unilateral 6 207 520
ILO costophrenic angle obliteration,

bilateral or unilateral® 1 34 175
Thickening of the visceral pleura

(other than horizontal fissure) 2 69 134
Thickening of the horizontal fissure 1 34 10
All pleural findings, parietal or visceral 8 276 228

2.00—4.53 113 65 197

2.01—3.86 219 126 2.1

0.76—2.02 75 43 147

0.83—1.73 156 9.0 125
1.07—2.72 78 45 135
1.68—2.80 476 275 174

1.94--26.8 3t 22 229
2.06—17.3 55 40 211
0.61—12.2 45 32 179

1.32—17.3 38 27 188

1.93—14.0 66 48 179

0.22—13.8 32 23 187

0.30—5.95 73 53 151
0.13—7.95 31 22 17
0.95—5.43 185 133 1.51

1.38—2.80 51 46 1.00 ref.

1.61—2.76 9 87 1.00 ref.
0.81—1.70 53 48 1.00 ref.

0.95—1.65 102 9.3 1.00 ref.
0.92—1.96 51 46 1.00 ref.
1.43—211 262 238 1.00 ref

1.30—3.78 26 11 1.00 ref.
1.41~-3.15 43 2.0 1.00 ref.
1.17—2.73 47 2.0 1.00 ref.

1.18—2.99 37 15 1.00 ref.

1.25--2.56 67 2.8 1.00 ref.
112—3.10 31 13 1.00 ref.

1.09—2.09 91 38 1.00 ref.
0.74—1.86 50 21 1.00 ref.
122—1.88 236 99 1.00 ref.

a Classified strictly according to the 1LO classification.

Table 4. Parallel ratings of 227 lifetime job histories by two experts and repeated ratings of 299 lifetime job histories by the same expert
according to the probability of occupational exposure to ashestos. (A = probable exposure, B = possible exposure, C = unlikely exposure)

Parallel ratings

Repeated ratings

1st rater 2nd rater 1st rating 2nd rating

A B C Total A B C Total
A 18 — — 18 A 28 3 — 31
B —_ 95 10 105 B — 111 1 112
C — 12 92 104 G — 12 144 156
Total 18 107 102 227 Total 28 126 145 299

rater agreement of repeated evaluations was 95% (kappa
0.91). In none of the cases did the ratings deviate more
than one exposure category (table 4).

When the lifetime work histories were compared with
the exposure classification of the latest or current occu-
pation, the overall agreement was 66% (kappa 0.53) for
the men and 77% (kappa 0.75) for the women. In several
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cases the ratings were upgraded from unlikely exposure
to possible or probable exposure because of previous
occupations not regarded in the classification based on
the latest or current occupation only (table 5). In the
results the lifetime job history was used as the basis for
the asbestos exposure classification as it provided the
best available data.




Discussion

According to our results, past exposure to asbestos is
common in the Finnish population. It plays a significant
role in the etiology of both pleural abnormalities and
small lung opacities indicating pulmonary fibrosis, not
only in certain exposed cohorts but also at the level of
the general population. For the men about 40% of the
bilateral pleural plaques, 20% of the fissure thickening,
and 30% of the small lung opacities ILO > 1/0) were
attributable to occupational asbestos exposure. For the
women the etiologic fractions for asbestos exposure were
only slightly lower in cases of pleural abnormalities, but
clearly lower in cases of parenchymal fibrosis. As some
of the radiographic abnormalities among those with
unlikely exposure may be related to atypical or short-
term unrecognized occupational exposure to asbestos,
the etiologic fractions probably underestimated the true
effect of occupational exposure to asbestos. Our approach
also neglects the role of domestic environmental as-
bestos exposure. Environmental exposure to anthophyl-
lite asbestos has been associated with a high prevalence
of pleural plaques in the area around the Paakkila asbes-
tos mine (13). None of the localities of this area were
included in the two-stage stratified cluster sample of our
study (10).

From the etiologic fractions and the national popula-
tion statistics it can be calculated that there are at least
80 000 Finnish men with radiologically detectable bilat-
eral pleural plaques and that at least 35 000 of these
cases are associated with occupational exposure to as-
bestos. The latency time for radiographic asbestos-asso-
ciated abnormalities is long, and the maximum of annual
use of asbestos in Finland was reached at the beginning
of the 1970s (9). The full effect of this maximum in
exposure should thus not yet be detectable in our study,
based on radiographs taken in 1979-—1981.

The prevalence of bilateral pleural plaques among
the adult men (6.8%) in our study population is higher
than the 2.7% in a Swedish health survey in Uppsala
(14, 15) and the 1.8% in Telemark, Norway (16). The
prevalence of pleural and parenchymal abnormalities in-
creases with age (12), and an association between smok-
ing history and small irregular lung opacities was found
in this sample, as will be reported in a separate paper
submitted for publication. Therefore direct comparisons
of prevalences are difficult because of the difference in
age distribution, and probably also smoking history, be-
tween the study populations. It seems obvious, however,
that the prevalence of pleural plaques is especially high
in Finland. The prevalence of bilateral plaques among
women in our study (2.0%) is similar to that observed for
men in other Nordic countries. Anthophyllite asbestos
has been produced and widely used in Finland. The risk
of pleural plaques associated with elevated pulmonary
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Table 5. Classification of occupational exposure to asbestos ac-
cording to lifetime job history and current or latest occupation.
(A = probable exposure, B = possible exposure, C = unlikely ex-
posure)

Latest occupation Lifetime job history

A B C Total
Men
A 269 111 3 383
B 121 851 55 1027
C 49 774 1047 1870
Total 439 1736 1105 3280
Women
A 15 15 — 30
B 13 578 51 642
G 1 798 2344 3143
Total 29 1391 2395 3815

concentrations of anthophyllite fibers seems to be simi-
lar if not lower than that associated with crocidolite or
amosite fibers (17). It is, however, possible that a signifi-
cant portion of plaques among Finns are attributable to
anthophyllite exposure because of its wide industrial use
in several domestic products, as well as its former use as
friable insulation material in houses and heating systems
(18). The number of persons exposed to anthophyllite
has been much higher than the number of persons ex-
posed to crocidolite or amosite (9).

Although thickening of the visceral pleura may not
only occur as diffuse thickening, but also as local
plaques, most radiographic circumscribed pleural thick-
enings represent plaques of the parietal pleura (2, 19). In
addition to the definition of circumscribed pleural thick-
ening of the ILO classification, other diagnostic criteria
for pleural plaques have been proposed (2). We used
both the ILO classification and a broader definition of
plaques. The prevalence of plaques conforming to the
latter definition was higher, but the asbestos-related risk
estimates were similar.

The ILO classification is based on comparison with
a set of standard posteroanterior radiographs. The stand-
ard radiographs with small irregular lung opacities dem-
onstrate a pattern for asbestos-exposed persons with in-
terstitial lung fibrosis. A similar appearance may result
from other causes (1). The classification does not imply
legal definitions of pneumoconiosis, but the radio-
graphic criterion for pneumoconiosis is often expressed
as a minimum grade (usually = 1/0 or 2 1/1) according
to the ILO classification (20, 21). It is, however, note-
worthy that the chest radiograph may be normal in per-
sons with interstitial lung fibrosis, as demonstrated by
high resolution computed tomography (HRCT) or biop-
sy (22, 23).

It has been concluded that thickening of the horizon-
tal fissure may indicate the presence of pulmonary fibro-
sis, even in radiographically normal langs, and may thus
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be an early sign of asbestosis (3, 24). Fissure thickening
has also been regarded as a purely pleural abnormality
with no connection to parenchymal fibrosis (25). In a
previous report concerning the sample a positive asso-
ciation was found between thickening of the horizontal
fissure and parenchymal opacities, and in the present
study the risk of thickened horizontal fissure was in-
creased among asbestos-exposed persons. The risks of
visceral plenral abnormalities other than fissure thicken-
ing were not significantly increased among the asbestos-
exposed persons. This finding probably reflects the fact
that these abnormalities have other important etiologic
agents (3).

The consistency of the asbestos-exposure classifica-
tions based on the latest occupation only and the lifetime
job history was 66% for the men and 77 % for the
women. When the exposure classification based on the
latest occupation only was used in the statistical calcula-
tions, the risk estimates for pleural and parenchymal
abnormalities were similar to those presented in tables 2
and 3, but their statistical significance was lower (not
shown). The inter- and intrarater consistency in the ex-
posure classification was more than 90%. It must be
emphasized that this high percentage was achieved by
two raters who had classified several similar job history
series together.

Concluding remarks

Occupational asbestos exposure has been common
among men in Finland. Occupational exposure to asbes-
tos plays an important role in the etiology of radio-
graphic pleural and pulmonary abnormalities also at the
level of the general population in Finland.
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