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Clinical features, mortality and survival
of patients with asbestosis

by MATTI S. HUUSKONEN, M.D.l

HUUSKONEN, M. S. Clinical features, mortality and survival of patients with
asbestosis. Scand. j. work environ. & health 4 (1978) 265-274. This paper describes
the characteristic clinical features, mortality and survival rate of 202 patients di­
agnosed as having asbestosis by the Institute of Occupational Health between 1934
and 1976. One hundred and thirty-three patients were subjected to a clinical reex­
amination. Major findings included breathlessness in 118 (88.7 0/0), persistent sputum
in 95 (71.4 0/0), crepitations in 77 (58.0 %) and finger clubbing in 43 (32.3 %). Of the
95 patients with persistent sputum, 19 (20.0 0/0) were nonsmokers. Of the 174 men
registered as having asbestosis, 56 had died, whereas the expected number of deaths
among men of the same age in the Finnish general population was only 23.4. The
respective figures for lung cancer were 19 observed and 2.1 expected. No excess
mortality was found for other malignomas. Among men with asbestosis, the life
expectancy was shorter for smokers than for non- and exsmokers.
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Asbestosis-induced disorders can be group­
ed under the following four headings: (a)
diffuse interstitial fibrosis of the lungs
(asbestosis), (b) pleural fibrosis and plaque
formation, (c) malignant mesothelioma of
the pleura or peritoneum, and (d) possible
bronchial carcinoma without asbestosis
(18). Clinically, aSbestosis, the first disor­
der mentioned, is similar to diffuse inter­
stitial fibrosis with other etiologies (26).
Breathlessness on physical effort is the
most important early symptom of asbes­
tosis. Often it is even out of proportion to
the physical pulmonary signs and radio­
graphic appearances common for asbes­
tosis (18). In the early stages the lung
function tests determining lung volume,
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ventilatory capacity and gas transfer may
be normal at rest. As fibrosis advances,
the changes that occur in lung function
correspond to the restrictive syndrome (18).
Persistant inspiratory crepitations are also
an important sign and may be present be­
fore respiratory symptoms or definitive
radiographic findings or abnormal lung
function at rest is seen (2). According to
Parkes (18), finger clubbing is not signifi­
cantly related to the severity of asbes­
tosis, and it probably does not develop in
about one-fourth of all asbestosis patients.

Excess mortality among asbestos work­
ers, especially from lung cancer, has been
shown in many earlier studies (4, 14, 15,
16, 17, 22, 23). Other types of cancer, such
as malignant mesotheliomas of the pleura
and peritoneum, laryngeal and ovarial
carcinomas, and neoplasias of the gastro­
intestinal tract, may also be related to
asbestos exposure (2). Otherwise, the most
severe complications of asbestosis are ma­
lignomas, which often occur many decades
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Table 1. Occupation, number, sex, and age at the time of the examination.

Occupation Sex Age (years)

and number Males Females :::; 39 40-49 50-59 ~ 60

Insulation
workers 54 1 1 15 19 20
N = 55 mean 55.6 (34-72)

Asbestos
sprayers 8 0 5 1 2 0
N = 8 mean 41.0 (34-54)

Asbestos
cement
product
factory
workers 16 16 0 2 7 23
N'= 32 mean 64.0 (47-78)

Asbestos
quarry
workers 27 2 1 9 13 6
N = 29 mean 52.9 (30-69)

Others 8 1 0 2 2 5
N= 9 mean 57.3 (47-64)

Total 113 20 7 29 43 54
N = 133 mean 56.3 (30-78)

after the onset of asbestos exposure (23).
In 1949 Merewether (14) reported that
14.7 % of all male patients with asbestosis
died of pulmonary neoplasma, but in 1965
Buchanan (4) listed the cancer mortality
for male patients at more than 50 0/0.

The aim of the present study was to de­
termine the distribution of clinical fea­
tures, mortality and survival rates in a
series of Finnish patients with asbestosis.

SUBJECTS AND METHODS

Between 1964 and 1976 a total of 229 cases
of asbestosis were reported to the Finnish
Register of Occupational Diseases. Of
these patients 202 were diagnosed at the
Institute of Occupational Health, and they
formed the series for the present investi­
gation. One hundred and forty were alive
(118 men and 22 women), while 62 had
died before the end of 1976 (56 men and
6 women). All the 140 subjects still alive
were requested to attend a reexamination;
133 of them responded (113 men and 20
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women). These 133 subjects comprised the
series for the analysis of clinical features.
Data on their occupations and smoking
habits are summarized in tables 1, 2 and 3.

In accordance with the usual practice in
Finland the following criteria were used
for the diagnosis of asbestosis (27, 30): (a)
a history of confirmed occupational expo­
sure to asbestos and (b) positive radio­
graphic findings of asbestosis of the lungs
(profusion of small opacities of at least Oil)
according to the ILO-VIC International
Classification of Pneumoconiosis (10).

All the clinical examinations were per­
formed by the same physician (the author).
This reexamination included a standard­
ized questionnaire on respiratory symp­
toms (13) and a medical history. It also in­
cluded an appraisal of general health
status, auscultation and a recording of
crepitations in the chest. Crepitations were
described as nonmusical explosive sounds
during inspiration (7). The presence of
finger clubbing was also estimated; it was
recorded when the hyponychial angle was
estimated to be 1950 or more by the
method of Regan et al. (20).

Vital capacity (VC) and forced expirato­
ry volume in 1 s (FEVl.o) were analyzed



Table 2. Year of entry and age at entry into asbestos work.

Year of entry Age at entry (years)
Occupation

1930- 1940- 1950-::;; 1929
1939 1949 1959 ~ 1960 ::;; 19 20-29 30-39 ~ 40

Insulation
workers 5 10 20 18 2 19 22 9 5
N,= 55 (1923-1971) mean 24.9 (15-48)

Asbestos
sprayers 0 0 0 1 7 0 6 2 0
N=8 (1952-1965) mean 25.6 (21-35)

Asbestos
cElment
product
factory
workers 1 8 15 6 2 1 11 14 6
N = 32 (1928-1966) mean 32.4 (15-52)

Asbestos
quarry
workers 0 6 13 8 2 9 16 4 0
N= 29 (1931-1965) mean 22.8 (14-37)

Others 0 1 1 4 3 0 3 3 3
N= 9 (1938-1968) mean 39.7 (21-56)

Total 6 25 49 37 16 29 58 32 14
N = 133 (1923-1971) mean 27.3 (14-56)

Table 3. Length of asbestos exposure and smoking habits.

Exposure (years) Non- Exsmokers Smokerssmokers
Occupation

::;;9 10-19 20-29 ~ 30 N 0/0 N 0/0 N Ofo

Insulation
workers 3 14 22 16 8 14.5 26 47.3 21 38.2
N = 55 mean 24.6 (5-47)

Asbestos
sprayers 1 6 1 0 2 25.0 3 37.5 3 37.5
N=8 mean 12.8 (6-24)

Asbestos
cement
product
factory
workers 6 4 15 7 15 46.9 10 31.3 7 21.9
N=32 mean 22.3 (5-40)

Asbestos
quarry
workers 3 8 12 6 8 27.6 8 27.6 13 44.8:
N = 29 mean 21.8

Others 4 3 1 1 1 11.1 6 66.7 2 22.2
N:=9 mean 14.8 (3-32)

Total 17 35 51 30 34 25.6 53 39.8 46 34.6
N = 133 mean 22.1 (3-47)
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from flow volume curves registered with
a pneumotachograph (Medistor®, U.S.A.)
(3). FEVOfo was calculated as (FEVl.O/Vq
X 100. The single-breath transfer factor
for carbon monoxide (TLeo) was measured
according to the usual procedure (19).

The radiographic reexamination included
two full-size postero-anterior films and one
lateral film. The radiographic technique
has been described in detail by Zitting et
al. (30). The chest films were all examined
by the same three persons, i.e., two radio­
logists and a specialist in occupational
medicine.

The patients were divided into three
categories according to smoking habits: (a)
1>mokers (persons who habitually carried
cigarettes or pipe tobacco for their own
use), (b) exsmokers (persons who had given
up smoking at least a year earlier), and
tc) nonsmokers (persons who did not and
had never smoked regularly).

Copies of the death certificates of those
who had died before 1977 were obtained
from the Central Bureau of Statistics. The
groups of death causes considered were:
all causes, lung cancer, and all other types
of cancer. Information on occupation and
smoking habits was obtained either from
earlier records of the Institute of Occupa­
tional Health or by inquiry from relatives
of the deceased. The number of women in
this series was so small that they were
omitted from the analysis of mortality and
survival. A series for analysis of mortality
consisted of 56 dead male patients with
asbestosis. Of these, 34 were smokers, 13
were ex- or nonsmokers, and the smoking
habits of 9 men were unknown. The life
expectancy study comprised 113 reex­
amined men, 56 dead men, and 5 men who
did not attend the reexamination. The
groups of exsmokers and nonsmokers were
too small for separate analyses of survival,
and therefore they were combined.

Table 4. Frequency of cough, persistent phlegm and breathlessness (13) according to smoking
habits.

Affirmative answers

Symptom Nonsmokers
(N'= 34)

Exsmokers
(N =53)

Smokers
(N = 46)

Cough (on most days
for as much as 3 months
each year)

Persistent phlegm
(Production of phlegm at
least 3 months each year
2 years or more)

Breathlessness
Grade 2 or more
(shortness of breath when
hurrying on level ground
or walking up a slight hill)

Grade 3 or more
(short of breath when
walking with other people
of the same age on level
ground)

Grade 4 or more
(stopping for breath when
walking at own pace on
level ground)

Grade 5
(short of breath when
putting on clothes or
moving out of doors)
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N

23

19

31

25

11

8

0/0

58

56

91

74

32

24

N

38

36

47

41

8

4

0/0

72

68

89

77

15

8

N

44

40

40

34

9

2

0/0

96

87

87

74

20

4



Table 5. Clinical signs of the asbestosis patients according to the profusion
of radiographic small pulmonary opacities.

Crepitations in chest Finger clubbing
Groupa (auscultation)

N Ofo N Ofo

RTG 0 (N = 65) 25 38 14 22

RTG 1 (N = 48) 33 69 18 38

RTG 2 (N = 20) 19 95 11 55

All (N = 133) 77 58 43 32

a Profusion categories: 0=0/1, 1/0 and 1/1; 1 = 1/2, 2/1 and 2/2; 2=
2/3 or more.

The statistical analyses of the preva­
lence data were performed with the chi­
square test or Student's t-test for inde­
pendent samples. The mortality figures
were based on patient-years. The patients
were followed from the time of diagnosis
to the end of 1976 or to death. The cause­
and age-specific as well as total mortality
rates of the subjects were compared with
the corresponding rates for men of the
same ages in the general Finnish popula­
tion in 1967 (29). The differences were
tested by Mantel and Haenszel's chi-square
test (12).

Survival rates were calculated by the
life-table technique (1). The data were di­
chotomized according to smoking habits
(smokers and exsmokers plus nonsmokers)
and according to age at the time of
diagnosis « 50 or ~ 50 years). Survival
rates were calculated separately for all
four subgroups and also for the two smok­
ing groups without regard for age at
diagnosis.

RESULTS

Symptoms

Of the 133 patients examined, 95 (71.4 %)
had persistent sputum defined as produc­
tion of phlegm for two years or more dur­
ing at least three months per year (table
4). Of the patients with persistent sputum,

19 (20.0 %) were nonsmokers and 36
(37.9 %) were exsmokers. Smokers had
persistent sputum more often than non­
smokers (p < 0.01; X2 = 8.21) or exsmokers
(p < 0.05; r = 3.96). Cough was more fre­
quent among smokers than among non- or
exsmokers (p < 0.01).

According to the patients' estimates
cough and phlegm production began an
average of 3.7 years before asbestosis was
diagnosed.

Of the 133 patients, 118 (88.7 %) ex­
perienced some kind of breathlessness
(table 4); they reported that dyspnea began
an average of 3.5 years before asbestosis
was diagnosed.

Physical signs

When the physical signs of asbestosis
were checked, 77 patients (57.9 %) had
crepitations, which in 18 were heard to­
ward the end of inspiration (table 5). Sub­
jects with roengenographically advanced
asbestosis had crepitations more often than
those with slight (p < 0.001; ~ = 13.70) or
moderate changes (p < 0.05; r = 4.05). In
addition those with moderate changes had
crepitations more often than those with
slight ones (p < 0.01; X2 = 8.96).

As indicated in table 5, finger clubbing
was present in 43 (32.3 %) patients. It was
more frequently found in patients with
advanced radiographic changes than in
those with slight changes (p < 0.01; X2 =

6.65) (table 5).
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Comparison between symptoms and
clinical findings

In patients with a history of breathless­
ness, VC and FEVl.O were lower than in
those without breathlessness (table 6),
whereas FEV% and TLco showed no statis­
tically significant differences between
these two groups of patients. The more
severe the breathlessness, the lower the

values for VC and FEVl.O (table 6). Sub­
jects with radiographically advanced as­
bestosis had dyspnea more often than
those with slight roentgenographic changes
(table 6). In this comparison the values
for the different grades of dyspnea in the
chi-square test were: 9.73 (p < 0.01) for
grade 3, 5.02 (p < 0.05) for grade 4, and
16.72 (p < 0.001) for grade 5. No statisti­
cally significant difference was found for

Table 6. Anamnestic breathlessness and its relation to lung function (VC, FECl.O and TLco) and
radiographic findings.

Lung function Radiographic findingb

Grade of
breathless- VC FEVl.O TLco RTG 0 RTG 1 RTG 2

nessa
N Mean SD N Mean SD N Mean SD N 0/0 N 0/0 N Ofo

1 13 80 11 13 87 13 13 101 19 13 20 2 4 0 0
2 or more 111 71 16 111 70 19 104 89 23 52 80 46 96 20 100
3 or more 92 68 15 92 67 18 85 86 24 39 60 39 81 20 100
4 or more 28 64 10 28 59 15 23 87 33 9 14 11 23 8 40
5 14 65 11 14 57 15 11 90 36 2 3 7 15 8 40

a Grade 1 = no abnormal breathlessness; grade 2 = able to work normally without breathless­
ness on level ground but breathless on hurrying or climbing a slight hill; grade 3 = able to
keep own (slower than average) pace on level ground; grade 4 = forced to stop for breath
when walking at own slow pace on level ground; grade 5 = difficulties because of breath­
lessness while putting on clothes or walking out of doors.

b Profusion category; 0 = 0/1, 1/0 and 1/1; 1 = 1/2, 2/1 and 2/2; 2 = 2/3 or more.

Table 7. The number of person-years of follow-up of male asbestosis subjects and observed and
expected deaths.

Cause of deatha

Age Person- All causes Lung cancer Other malignomas
group years

Observed Expected Observed Expected Observed Expected

25-29 3 0 0.0 0 0.0 0 0.0
30-34 14 0 0.0 0 0.0 0 0.0
35-39 55 0 0.2 0 0.0 0 0.0
40-44 124 0 0.7 0 0.0 0 0.1
45-49 206 6 1.8 1 0.1 0 0.2
50-54 211 6 2.8 3 0.2 0 0.4
55-59 215 14*** 4.7 7*** 0.5 1 0.5
60-64 208 15** 6.5 6*** 0.7 2 0.9
65-69 110 11 5.3 1 0.5 0 0.7
70-74 19 3 1.3 1 0.1 0 0.2
75-79 1 1 0.1 0 0.0 0 0.0

All 1,168 56*** 23.4 19*** 2.0 3 3.0
(i2 = 44.0) (P = 128.1) (X2 = 0)

a Significance of excess mortality based on the Poisson distribution or the chi-square test.
** p < 0.01; *** P < 0.001.
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Table 8. Mean survival times of patients with asbestosis.

Group Survival time, years
(Classified Number Age at time of diagnosisaccording to
smoking habits) < 50 years ;;::: 50 years Total

Smokers 78 17.2 7.3 10.6
Ex- and
nonsmokers 87 >25 > 14 23.8

0-- I Smokers
_ IT -..- .. - ..-

D-- I Non- and
smokers

- IT ."- .. ---

-0--0--0--0,

"''o--o--o--O--ct\

-0--0-"'0--0, '0--0,, '
'b--o--o-'~

~-o--o--o--o--o--o-·-o--o--o, ,, ,
D ,. ,, ,. ,

.o--~ D--D
50 ----------4------- .--..,,

"be-o-..o--o

Fig. 1. Survival analysis of
male asbestosis patients class­
ified according to smoking
habits and age at the time of
diagnosis (1 = < 50 years of
age; II ;;::: 50 years of age).

the weights of the patients with different
grades of dyspnea and radiographic find­
ings. Neither was persistent sputum sta­
tistically significantly related to the pro­
fusion of small pulmonary opacities or
lung function test results.

Causes of death

The underlying cause of death of the 62
patients (men and women) who had died
before 1977 were as follows: (a) asbestosis
26 (41.9 0/0), (b) lung cancer 20 (32.2 0/0),
(c) other malignomas 4 (6.5 %), and (d)
other causes 12 (19.4 %). In 12 of the cases
with asbestosis as the underlying cause,
cor pulmonale was listed as the immediate
cause of death. Four of the six women had
died of asbestosis, one of lung cancer and
one of cancer of the esophagus. The aver­
age age of all 62 persons at death was 60.4
years (range 45-76 years).

Among the patients who died of lung
cancer, the average period from the
beginning of asbestos exposure to the di-

agnosis of asbestosis was 22.4 years (range
2-37 years). The average period from the
date of diagnosis to death was 8.5 years
(range 0-23 years). The average age at
death was 58.3 years. Only one subject
who died of lung cancer (histologically
anaplastic) was a nonsmoker. Lung cancer
was peripheral in 17 and central in 3
cases. Peripheral cancers were located in
the upper lobe in 11 cases and in the lower
lobe in 6 cases. Of the 12 cases that were
examined histologically, the carcinoma
was found to be epidermoid in 4, anaplas­
tic (microcellular) in 4 and adenomatous
in 4 cases.

Mortality

The total number of deaths among the
male patients between 1964 and 1976 was
56. As the expected number estimated from
the death rates of the Finnish male popu­
lation was only 23.4, there were 32 more
deaths than expected. For deaths from
lung cancer, the ratio was even more un-
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favorable; 19 deaths were observed and
2.1 expected. These differences are statis­
tically highly significant. For both total
deaths and deaths from lung cancer the
excess mortality occurred in the age group
of 55-64 years. No excess mortality was
found for other malignomas (table 7).

Survival rates

The mean survival times (L50, years) are
shown in table 8. The respective curves
are presented in fig. 1. As the two smok­
ing-habit groups had practically the same
age distribution, the age categories could
be combined without invalidating the com­
parison of the two groups. In both age
groups the estimated survival time for
smokers was shorter than for ex- and non­
smokers. The differences were statistically
significant.

DISCUSSION

According to Parkes (18) there is no evi­
dence to suggest that chronic bronchitis is
causally related to asbestosis. However, it
has also been suggested that cough, either
productive or nonproductive, occurs with
greater frequency in asbestos-exposed
workers than in nonexposed persons, and
often it cannot be attributed to differences
in smoking habits (2). Smoking is known
to be the chief etiological factor for chron­
ic bronchitis however, and its effect over­
shadows the influence of other weaker,
e.g., occupational, agents. In the present
study 19 of the 95 patients with persistent
sputum were nonsmokers; hence also my
results suggest that exposure to asbestos
might cause irritation of respiratory air­
ways.

The onset of breathlessness is often in­
sidious in asbestosis, and it occurs at first
only during physical effort (2). In this
study I found no dyspnea among 15 of the
patients, of which 13 revealed only slight
changes in their radiographs. Among the
patients, the degree of breathlessness gen­
erally showed a relationship with the ra-
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diographic severity of asbestosis and with
a decrease in VC and FEVl.O (table 6).
Contrary opinions have also been present­
ed, however, concerning the relationship
between breathlessness and the severity of
radiographic asbestosis (18).

My results suggest that breathlessness is
the most important symptom of asbestosis
because, generally, the more severe the
breathlessness, recorded on a standardized
questionnaire (13), the greater the decrease
in VC and FEV1.0 and the more diffuse the
lung fibrosis in the radiographs (30).

In asbestosis patients lung cancer is
usually situated peripherally in the lower
lobe of the lung (9, 28), whereas peripheral
lung cancers in general seem to be situated
in the upper lobe of the lung (25). In the
present study 11 of the peripheral lung
cancers were in the upper and 6 in the
lower lobe of the lung. Thus the location
of lung cancer in these patients was un­
expected.

Although several authors have stressed
an increased occurrence of adenocarcinoma
(8, 9, 24, 28), other histological types of
lung cancer have also been found in as­
bestosis patients (11). However, in the pres­
ent study the distribution of various his­
tological types of lung cancer corroborates
that of the Finnish population in general.

Of the asbestos fibers, crocidolite prob­
ably carries the greatest risk for lung
cancer (6). The longer and narrower the
asbestos fibers are, the more dangerous
they are (5). In the present study nine of
the lung cancer patients were insulators,
six were asbestos quarry workers, four
worked in a factory manufacturing asbes­
tos cement products, and one was a car­
penter who had been indirectly exposed
to asbestos dust during construction work.
Their exposure to asbestos dust varied
greatly both in quality and quantity. The
asbestos quarry workers had been exposed
to anthophyllite. In the other occupations
the exposure was mixed, consisting chief­
ly of chrysotile with smaller amounts of
anthophyllite, crocidolite and amosite. Be­
cause of the small number of cases and
the mixed exposure, it is difficult to eval­
uate the risk that should be attributed to
different types of fibers with respect to
lung cancer.

Saracci (21) has suggested that the syn­
ergism between exposure to asbestos and



smoking in producing human lung cancer
is probably multiplicative rather than ad­
ditive. Among the carcinogenic factors of
asbestosis and asbestos-related disorders,
tobacco plays an important role (22). Of
the patients with lung cancer in this study,
one was a nonsmoker and the smoking
habits of four were unknown. The data of
the present study were scanty for the eval­
uation of risk rate ratio for lung cancer
between smoking and nonsmoking pa­
tients, but the risk of death from lung
cancer was increased for the asbestosis pa­
tients, the risk rate ratio being 9.0. Among
the same subjects the risk rate ratio for
overall mortality was 2.4. Both of these
figures corroborate the results of previous
studies (4, 14, 15, 16, 17, 22, 23).

Tobacco smoking seems to be an impor­
tant factor in the short life expectancy of
men with asbestosis (fig. 1). Calculations
for survival rates were performed for 165
patients, and, even if all nine of the pa­
tients whose smoking habits were un­
known had been nonsmokers, the shorter
life expectancy for smokers would remain
significant.
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