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The purpose of this paper is not to report an epidemiological 
study but to throw light on the problems of asbestos related 
effects in a factory in the North of France which is mainly 
producing fibrocement pipes and roofing components. In this 
factory a population of 1800 workers had been employed in 
1965 but the total number was reduced to 476 in 1987. 
Among the different kinds of asbestos, actinolite was never 
used and crocidolite unused after 1980. H several projects 
were already under way as early as 1952, preventive 
measures concerning asbestos related diseases became real­
ly effective about 1975. Notifications of occupational diseases 
were not frequent until 1984 but the three following years 
106 cases were reported. This study relates clinical, 
radiological and functional abnormalities among 92 workers 
investigated the two last years within an expert evaluation. 

SOBJECTS AND METHODS 
The study was carried out in 92 male subjects with follow­
ing biometric characteristics (mean and standard deviation) 
: age: 54 ± 9.4 years, weight: 77 ± 17.5 kg and height 
: 1 7 ± 0.06 m. Forty three subjects (47 p.100) were still 
working in the asbestos-rement factory at the time of ex­
amination and the others were recently retired. The risk ex­
posure was 32 ± 7 .3 years and it was generally the first 
notification of disease. Each patient was submitted to clinical, 
radiological and respiratory function investigations. The sub­
jects answered a questionnaire mainly intended to specify 
risk exposure, smoking status, breathlessness and symptoms 
of bronchitis according to the usual criteria. 1 Radiological 
examination consisted of a chest radiograph (standard 
postero-anterior and lateral views) and CT scan if necessary. 
Respiratory function tests included lung volumes measure­
ment, transfer factor determination and blood gas analysis. 
Vital capacity (VC), forced expiratory volume in one second 
(FEV 1 and functional residual capacity (CRF) were 
measured with a Gould Pulmonet ID and FRC computer. 
Carbon monoxide transfer factor was obtained using single 
breath (TICO SB) and steady-state (TICO StSt) methods with 
respectively a Morgan Transfer test autolink and a SNIAS 
Syscomoram R. The predicted values were those of CECA 7 

for lung volumes, those of BA TES and a112 for TICO SB 
and DECHOUX and all8 for TICO StSt. Arterial blood was 
sampled in the patients at rest in sitting position, and analysed 
on a Corning 178 pH/blood gas system or an IL Meter 1306 
apparatus. The predicted values for PaOi were evaluated 
according to SORBINI and all. 28 

RESOLTS 

In the population of 92 workers, 12 subjects had normal chest 
roentgenograms. Among the radiological abnormalities we 
found 5 pulmonary fibrosis, 9 benign pleural thickenings and 
57 associated pulmonary fibrosis and non malignant pleural 
changes. Diagnosis of malignant pleural mesotbelioma was 
established in 8 cases. For one patient there was a bronchial 
carcinoma with concomitant asbestosis and pleural plaques. 
The number of smokers and ex-smokers was important : 67 
subjects (73 p.100). Twelve subjects (22 p.100) were suf­
fering from symptoms of chronic bronchitis. 

Asbestos-related occupational disease was recognized in 80 
subjects but in our results we did not include mesotbeliomas 
because functional respiratory investigations were not ever 
complete in these patients. The variance analysis showed that 
it was possible to express data for a population grouping 
together pulmonary, pleural and associated forms. In these 
72 subjects, age (yr) was 55 ± 7.4 and risk exposure (yr) 
33 ± 7.3 (m ± SD). Active life, smoking habits, chronic 
bronchitis were respectively observed in 50, 79 and 24 p.100 
of the patients. Abnormal spirographic values were measured 
in 60 cases (83 p.100) with restrictive syndrome predominan­
cy (58 p.100). Residual volume was always found in the 
predicted limits. nco steady-state was decreased in 76 p.100 
of the group, DuCO (fractional uptake) in 50 p.100, TICO 
single breath only in 29 p.100 and TICON A (transfer fac­
tor by alveolar volume) in 14 p.100. Arterial bypoxemia was 
showed up in 35 cases (49 p.100) with PaOi = 9.2 ± 0.81 
KPa (0.88 predicted) and mild hypercapnia was found only 
in 6 cases (8 p.100). The values of the respiratory function 
indices are listed in Table I. 

There was no significant difference in age, risk exposure, 
smoking habits, TICO and hypoxemia between subjects suf­
fering or not from a chronic bronchitis. However as shown 
in Table II they were different in VC, FEV 1 and FEV 1NC 
values. 

With regard to the 12 free of asbestos-related disease sub­
jects according to chest radiograph, age and risk exposure 
were respectively 52 ± 6.6 and 27 ± 6.0 years. The fre­
quency of active life, smoking habits and chronic bronchitis 
was the same we observea in the total population. There were 
functional abnormalities with decreasing in VC (0.85 ± 
0.180 predicted), FEV 1 co. 79 ± 0.214 predicted), nco 
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Table I 

Respiratory Function Tests in Asbestos-Related Disease (n = 72) 

VC/pred 0.84 ± 0.150 
FEV 1/pred 0.84 ± 0.209 
FEV 1/VC 0.69 ± 0.141 
TlCO StSt/pred 0.73 ± 0.307 
DuCO (FuCO) 0.42 ± 0.109 
TlCO SB/pred 1.03 ± 0.305 
PaO~pred 0.97 ± 0.169 

X ± SD 

Table n 
VC, FEY., FEV1NC Values in Asbestos-Related Disease 

A (n=17) B (n=55) 

VC/pred 
FEV 1/pred 
FEV 1/VC 

0.74 ± 0.167* 
0.67 ± 0.183* 
0.64 ± 0.155* 

0.87 ± 0.132 
0.89 ± 0.188 
0.71 ± 0.100 

X ±so.A= with chronic bronchitis, B = without chronic 
bronchitis. * P < 0.001 

StSt (0.71 ± 0.275 predicted) and TICO SB (0.96 ± 0.210 
predicted). Hypoxemia was present in 3 cases. 

DISC<ISSION 
Epidemiological investigations bad demonstrated causal rela­
tion between asbestos exposure and non malignant pleuro­
pulmonary pathology, mesothelioma and bronchial car­
cinoma. 3I Several studies attempted to determine nature and 
characteristics of the responsible fibres and to establish a 
dose-effect relationsbip.25,3.26.30,n As said in introduction 
our study was not an epidemiological one and an endeavour 
to do correlations between risk exposure and asbestos-related 
effects did not appear justified. Only some studies bad 
underlined that it was very difficult to have a precise evalua­
tion of exposure. 9,I0,23,5 In fact, asbestos fibres inbalation 
by the workers bad been varying in quality and quantity 
through the years. However it was possible to relate the oc­
cupational diseases to a very important dust pollution in the 
factory before 1975s. Furthermore the classical long delay 
from exposure to radiological diagnosis and the frequency 
of smoking habits were evident. 

The repartition of the subjects according to exposure-related 
effects indicated few isolated fibrosis and non malignant 

406 

pleural pathology with predominancy of associated pleuro­
pulmonary disease. These findings were not surprising 
because the association of pulmonary asbestosis and pleural 
plaques, though still remaining controversial, can be shown 
in patients. lB,l6.27,14,11 Tbe lung fibrosis was more often a 
slight one on the radiograpbs. Tbe frequency of "occupa­
tional bronchitis" was found important in our patients in­
cluding the free of asbestos-related disease subjects. 21,19,4 It 
would be reasonable to suggest a synergistic effect between 
dust exposure and cigarette smoking to explain these results. 
Indeed, after retired, a number of patients saw that their 
symptoms bad decreased or disappeared with no cbange in 
smoking habits. 

Abnormalities in respiratory function tests frequently oc­
curred without a clear relationship to put forward dyspnea. A 
restrictive function pattern was found in half the population, 
normal spirograpbic values in 20 p.100 and a mixed picture 
of restriction and obstruction in about 30 p.100 of the cases. 
These observations are not in opposition to the data of the 
Iiterature.'2.24.22.32.l3.29.6.20 Non uncommon impairment of 
gas exchange was indicated by decreasing in transfer fac­
tor, more frequently in TICO steady-state and DuCO than 
in TICO single breath and TICON A, and attested by blood 



gas analysis. This investigation detected at rest an arterial 
hypoxemia about one time out of two and also a mild hyper­
capoia in 8 p.100 of the subjects. Such disorders do not ap­
pear commonly described in predominant pleural asbestos 
effects but were found with the same frequency in coal 
miners. 15 

Bronchitis brought about alterations in spirographic values 
but no significative modification in transfer factor and blood 
gases. For the same biometric characteristics, risk exposure 
and smoking habits, VC, FEVi, FEV1NC were more 
decreased in bronchitic than in non bronchitic subjects and 
restrictive and obstructive lung function profile was 
underscored. 

At last in the absence of typical radiological changes, asbestos 
workers were not free of probably linked to dust exposure 
functional abnormalities. 

Our study reported pathological effects in relation to an im­
portant asbestos exposure. At present time, with preventive 
measures, the risk has become less worrying in asbestos­
cement factories. However environmental measurements re­
main fundamental for defining safe working dust levels to 
avoid occupational diseases. 
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