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 workers must periodically participate in educating and instructing programs on occupational safety; 
 all workers exposed to asbestos must use personal protective equipment in accordance with typical 

and departmental standards supplied by the employer; 
 workers with frequent colds and somatic diseases are liable to dispensary registration in medical units 

or local polyclinics because these illnesses may become risk factors of asbestos-related diseases. 
Thus, the development of a national program for prevention and elimination of asbestos-related diseases 

is the most important socio-economic task that envisages integration and harmonization of all elements of 
medical and technical measures aimed at improving the quality of medical care for asbestos workers. 
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Свердлов облысы Асбест қаласындағы хризотил асбестке бейімделген жəне бейімделмеген ер 
адамдардың өкпе ісік ауруларының 51 жылда (1958–2008) таралуына эпидемиологиялық зерттеулер 
жүргізілген. Зерттеу нəтижесінде «Ораласбест» ААҚ көлемді шығарылымдарының азаюы нəтиже-
сінде Асбест қаласының экологиялық жағдайы бірден жақсарды. Осыған байланысты соңғы 20 жыл-
дағы зерттеулер нəтижесі бойынша кейінгі 30 жылда ер адамдардың өкпе ісік аураларының тұрақты 
төмендеуі тіркелген. 

В статье проанализировано эпидемиологическое исследование распространенности рака легких у 
мужчин г. Асбеста Свердловской области за 51 год (1958–2008), профессионально экспонированных и 
не экспонированных к хризотил-асбесту. Установлено, что в результате уменьшения валовых выбро-
сов ОАО «Ураласбест» произошло кардинальное улучшение экологической ситуации в г. Асбесте, ко-
торое через 30 лет привело к устойчивому снижению заболеваемости мужчин раком легких на протя-
жении последних 20 лет. 

 
The Directive of the European Union 1999/77/EU on the global asbestos ban is based on results of oc-

cupational studies and the assessment of risk of asbestos-related respiratory diseases (such as lung cancer, 
malignant pleural mesothelioma, etc.) in workers since such diseases develop only after 20–40 years from a 
long-term exposure to high concentrations of asbestos-containing aerosols. At the same time, the results of 
assessing risks of developing a respiratory malignancy from environmental exposures to low concentrations 
of chrysotile dust still remain the subject of debate. 
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A statistically significant increase in the incidence rates of lung cancer and malignant pleural mesothe-
lioma was observed only in the population environmentally exposed to amphibole asbestos [1, 2]. Moreover, 
primary attention is paid to mesotheliogenic effects of asbestos. Meanwhile, the incidence rate of lung cancer 
in men is two to three orders of magnitude higher than that of pleural mesothelioma. 

According to the data of the Ekaterinburg Medical Research Center for Prevention and Health Protec-
tion in Industrial Workers of Rospotrebnadzor the most significant sources of air pollution from the point of 
view of environmental hygiene are gross emissions from chrysotile mines and mills and fiber emissions from 
uncultivated tailing dumps, especially dusty ones [3]. We, therefore, conducted an epidemiologic study of 
respiratory malignancies in men residing in the town of Asbest, Sverdlovsk Region. This town has been cho-
sen as the study object because it is located in the vicinity of the world largest Bazhenovskoye deposit of 
chrysotile asbestos that has been developed for over 125 years now. The urban population mostly suffers 
from para-occupational and environmental exposure to chrysotile. 

As primary data we used official reports of the Sverdlovsk Regional Cancer Dispensary that contain in-
formation about all incident lung cancer cases among men registered in the town of Asbest and the Sverd-
lovsk Region during 51 years (1958–2008). 

The occupational history of the male lung cancer cases in Asbest was established using archive data of 
the personnel departments of Uralasbest, JSC, UralATI, JSC, and other asbestos industries in Russia and CIS 
countries. All persons with the registered occupational contact with chrysotile asbestos lasting at least a year 
were considered occupationally exposed. 

Information about the size of population and its sex and age composition was obtained from the Sverd-
lovsk Regional Statistical Office. 

Based on the accumulated data we estimated intensive indicators of the incidence per 100 thousand of 
the total male population of Asbest, male population of Asbest never employed in the asbestos industry and 
of the Sverdlovsk Region as a whole. In order to eliminate age differences we performed a direct standardi-
zation taking the age-specific structure of the population of the Sverdlovsk Region based on census data for 
the appropriate year as a standard. 

To have a clearer understanding of the dynamics of lung cancer incidence rates we compared 5-year av-
erages. The analysis was performed in Microsoft Excel 1997–2003 and STATISTICA v 6.0. 
 

 

Fig. 1. Lung cancer incidence rates for the male population of the town of Asbest and of the Sverdlovsk 
Region in 1958–2008, per 100,000 
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Due to huge emissions of Uralasbest mills in 1930–1940s average airborne dust concentrations in the 
residential area of Asbest exceeded the then current maximum permissible concentration of 0.5 mg/m3 by 
tens and hundreds of times. 

A fundamental improvement of the situation was first noted in the town in late 1950s when old factories 
constructed in the residential area in the end of the 19th and the first part of the 20th century were demolished 
and new, hygienically and technologically advanced and powerful factories built outside the residential area 
and having proper sanitary zones were put into operation; at the same time, the existing factories and mills 
were equipped with effective electric and hose filters. In 1969 the centralized system of pneumatic transport 
and aspiration with efficiency to purify the contaminated air in hose filters equaling 99.9–99.999 % was in-
stalled in Mill No. 6 for the first time in Russia. As a result of this improvement total ambient emissions of 
asbestos dust dropped from 200 tons per day in 1960 to 5.8 in 2008 (by 34.5 times). 

A dramatic improvement of ambient air quality indices was registered in 1994 when Mill No. 5, the last 
mill located in the residential area of the town, was closed. Complex measures for reduction of industrial 
emissions in ambient air taken at Uralasbest, JSC led to a significant decrease in ambient air pollution with 
asbestos dust in late 1990s to concentrations of 0.15–0.17 mg/m3 and with chrysotile fibers — to 0.02 f/ml, 
i.e. to the level and below hygienic standards equaling 0.15 mg/m3 and 0.06 f/ml, respectively. 

During that period areal distribution of asbestos dust including chrysotile fibers was uniform across the 
whole residential area of the town. Average monthly concentrations in samples taken at stationary monitor-
ing sites at distances of 1.0, 2.0, and 2.5 km from the open pit were almost similar. In some daily average 
samples we found a slight excess of the maximum permissible concentration of asbestos dust but the per-
centage of such samples was only 15–20 %. 

The study of lung cancer incidence in men living in Asbest, both occupationally and environmentally 
exposed to chrysotile asbestos, showed that not a single case of lung cancer had been registered in the age 
group under 30. 

We found no statistically significant differences in the age structure of lung cancer cases among men 
residing in Asbest, both occupationally and environmentally exposed to chrysotile, and in the Sverdlovsk 
Region as a whole. The highest incidence rates (37.0–38.5 %) in all exposure groups were registered in the 
age group of 60–69 years. 

A comparative study of lung cancer incidence rates for men in Asbest and the Sverdlovsk Region 
showed that in different intervals of this period they varied in a wide range (Fig. 1). During 10 years, 1958–
1967, the incidence rate for the total male population of Asbest was 1.3 times higher than that in the Sverd-
lovsk Region (46.0 vs. 35,2 ‰ on the average for the period). In the following 11 years (1967–1977) the pic-
ture changed to the opposite: the incidence rate in Asbest dropped and became 1.2 times lower than that in 
the Region (41.4 against 50.8 ‰). Only in 1973 the incidence rate in Asbest was 1.4 times higher than that in 
the region (70.4 vs. 51.2 ‰). During the period of 1958–1977 all differences were not statistically signifi-
cant. From 1978 the lung cancer incidence rate for the total male population of Asbest exceeded the regional 
average: by 1.3 times in 1980–1999, by 1.2 times in 2000–2008, but only in 1984–1988 and in 2004–2008 it 
was significantly higher than the regional average (p<0.05). 

For the whole observation period the percentage of occupationally exposed men from the total lung 
cancer incident cases in Asbest dropped from 49.6 % in 1960s to 9.0 % in the beginning of the 21st century 
(R2 = 0.766). 

The analysis of characteristics of the lung cancer incidence rate for occupationally unexposed male res-
idents of Asbest after exclusion of the exposure group showed that during 31 years, 1958–1988, it was sig-
nificantly 1.1–2.0 times lower than the regional average (р<0.05). Since 1989 the incidence rate in this group 
has been 1.1 times higher than the regional average one but this difference is not significant. 

Having compared lung cancer incidence rates for the male population of Asbest to emissions of 
Uralasbest, JSC and airborne dust concentrations in the town we found that only during 15 years, 1958–
1973, these indicators decreased simultaneously (Fig. 2). In 1973–1989, despite a continuous improvement 
of environmental conditions in the town, the lung cancer incidence rate in the male population of Asbest in-
creased steadily. 

Since 1989 a sustained decline in the lung cancer incidence rate for men by 4.8–10.7 % every 5 years 
has been registered in Asbest. A similar decrease in the lung cancer incidence rate in the Sverdlovsk Region 
and among the unexposed male population of Asbest has been observed since 1994 by 2.1–8.5 % and 2.4–
5.1 %, respectively. 
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Thus, the reduction in gross emissions of Uralasbest, JSC resulted in a dramatic improvement of envi-
ronmental conditions in Asbest that, in its turn, after 30 years led to a registered in the past 20 years sus-
tained decline in lung cancer incidence rates for men. 
 

 

Fig. 2. The dynamics of airborne dust concentrations, emissions of Uralasbest, JSC, and lung cancer inci-
dence rates for the male population of the town of Asbest 

These epidemiologic studies have also demonstrated that the observed lung cancer incidence rate for 
men in Asbest appeared to be 44 % lower than the predicted value [4]. This finding is yet another evidence 
of greater reliability of epidemiologic studies compared to modeling that has a large number of uncertain 
variables. 
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