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A SIMPLE METHOD TO ESTIMATE THE NUMBER OF LUNG CANCER DEATHS
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Since it is difficult to identify the cause, the lung cancer risk caused by the scattering of asbestos during building demolition seems

to have been overlooked. Our study applies a simple method to estimate the number of lung cancer deaths based on basic

epidemiological data. It indicates that 20.4% of men and 12.8% of women have been exposed to asbestos and it causes 39,000 lung

cancer deaths each year in Japan. In order to decrease the enormous number of victims from now on, we need to widely recognize the

serious risk of asbestos-exposure and to prevent them by using fundamental measures e.g. real-time monitoring.
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Exposure to any type of asbestos will increase the risk of lung cancer, mesothelioma and nonmalignant lung and
pleural disorders, including asbestosis, pleural plaques, pleural thickening, and pleural effusions. Among these, the
risk of mesothelioma caused specifically by exposure to asbestos is being treated most effectively. It was estimated in
2002, and became a matter of social concern, that the number of deaths due to mesothelioma would amount to 58,000
over the next 30 years. After the so-called Kubota shock in June 2005, liable companies were forced to take
measurements to compensate the victims. The Act on Asbestos Health Damage Relief was enacted in 2006 and 8,647
certificated patients, which included 7,484 mesothelioma patients, have been compensated between 2006 and 2012.
In contrast, they seem to overlook the risk of lung cancer caused by the scattering of asbestos during building
demolition, although about 90% of the 100 million tons of asbestos accumulated after 1930 was used for building
materials and were to be mostly demolished in the coming 30 years due to aging. Asbestos scattering accidents were
often reported because the method of asbestos treatment lacks real-time monitoring and allows alteration of
inspections after the fact. We expect that our simple estimation could revive social concerns about asbestos scattering
and provide a springboard to completely regulate the method of asbestos treatment during building demolition.

Our estimation method is simple. Epidemiological data on ‘ASBESTOS EXPOSURE, CIGARETTE SMOKING,
AND DEATH RATIO (1979) revealed that the death rate per 100,000 man-years is 11.3 for no asbestos-exposure (AE)
and no history of cigarette smoking (CS), 58.4 for AE and no CS, 122.6 for no AE and CS, and 601.6 for AE and CS. If
we substitute the asbestos-exposure ratio for “a”, the cigarette smoking ratio for “c”, and suppose that the values of a
and c are event-independent;

Total lung cancer death ratio = (1-¢) X (1-a) X 11.3 + (1-¢c) X a X 58.4 + ¢ X (1-a) X 122.6 + ¢ X a X 601.6

We know the cigarette smoking ratio and lung cancer death ratio by sex in Japan is 32.2% and 85.1 for 100,000 males,
and 8.2% and 32.1 for 100,000 females. We can then calculate that the value of a for males is 20.4%, and the value of
a for females is 12.8%. As a result, lung cancer deaths due to asbestos-exposure work out to be (1-¢c) X a X 58.4 +c X a X

601.6 which is 47.6 for male and 14.1 for female. Considering that the population is 127.3 million, and the population
sex ratio is 94.8 for male vs. 100.0 for female, lung cancer deaths due to asbestos-exposure in Japan is estimated to be
39,000 each year. The lung cancer death ratio due to asbestos-exposure of 30.4 is comparable to 55.7 for deaths due to
cerebral infarction, 31.8 due to cardiac infarction, 20.7 due to suicide, 11.0 due to diabetic, 4.8 due to traffic accident,

and 1.0 due to fire.

We examine validity of our estimation method by time series data that consist of asbestos usage, cigarette smoking
ratio, period effect of non-smoking effect, incubation period of lung cancer after asbestos exposure, and lung cancer
death. It estimates lung cancer death during 20 years (1995-2015) with a high correlation (R2=0.9789) only if we
consider asbestos-exposure. And it predicts that 67.8 lung cancer death for 100,000 males will be caused by
asbestos-exposure among 92.1 to the peak of 2020. We concern that careless building demolition cause secondary
asbestos-exposure and increase lung cancer death in the future.

Our simple but rough estimation method will indicate the magnitude of asbestos-exposure health risk and the
necessities of complete and effective method of asbestos treatment on building demolition for minimizing expected

risk.



