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is for service and sales workers 25.6%, head of the department/managers 25.2% and the lowest rate for chief execu-
tive officer (CEO) is 20.4%, and 22.1% for unskilled workers (p=0.006). Informal sickness absence highest rate of 
8.4% is for senior specialists compared to lowest 4.6% and 4.9% in unskilled and skilled workers group (p=0.013).
The higher salary group (more than 570 euro), the higher formal absence rate — 32.8% compared to 23.0% in 
lowest salary group below 215 euro (p<0.001). 
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Tunneling activities are rapidly growing in parallel with the increase in urbanization, industry, trade and transportation 
needs in the world. Tunneling in developed and developing countries is now becoming indispensable. Because in many 
areas of life the tunnel is now confronted as a structure used by human beings. Today, tunnels can be used for many 
purposes such as subway, highway, railway, water, sewerage, derivation (in hydroelectric power plants), under the river, 
immersed tunnel and nuclear waste repository. Nowadays, two methods are usually used in tunneling called drilling-
blasting and mechanized excavation. However, there are many risks and dangers faced by the workers in the tunneling. 
Because the nature of work, the work conditions are very difficult. Hazardous gases in underground, fire, explosion, 
roof fall, mudflow, explosive material accidents transport hoisting accident (loading, hauling or hoisting) and machine 
accidents are the most common work accidents. Besides, it is unfortunately possible to encounter very tragic work 
accidents that are concluded with mass deaths. In this study, the procedures to be observed in tunneling and the safety 
precautions that are essential in terms of work safety are generally explained. The work safety procedures can be changed 
according to the factors such as the type of tunnel, the opening method, the geology, the equipment used, etc. For this 
reason, in this study general safety precautions in tunnels are explained. As a result, a summary safety procedure and 
flow chart for the tunnel has been developed by presenting the procedures that should be paid attention to firms and 
employees working in tunnels. 
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Introduction. Asbestos fi bers have been att ractive for a wide range of industrial applications for over a century. Consequently, 
large groups of workers have been (and still are, in a shrinking number of countries) exposed to asbestos, for example in the 
insulation, textile, cement, roofi ng, and refractory industries. Lung cancer is the most common cancer globally, and tobacco 
smoking is well established as the main cause. Asbestos is the most important occupational carcinogen, and lung cancer is the 
most common asbestos-related cancer. Asbestos was the fi rst occupational exposure to be suggested to have a joint eff ect with 
smoking. Several studies and reviews have supported this hypothesis, but the type of interaction (additive or multiplicative) 
has been debated. Th e evidence is limited regarding risk and the shape of the exposure-response curve at low levels of asbestos 
exposure. We estimated the exposure-response for occupational exposure to asbestos and assessed the joint eff ect of asbestos 
exposure and smoking by sex, and lung cancer subtypes (adenocarcinoma, squamous cell lung carcinoma, small cell lung 
carcinoma) in general population studies. Research methods: Fourteen case-control studies conducted between 1985 and 2010 
from Canada and Europe were pooled, including 16,901 lung cancer cases (13,605 men, 3296 women) and 20,965 controls 
(16451 men, 4514 women) with detailed information on tobacco habits and lifetime occupations. Th e database comprises 
around 14% never smokers, whereof 822 cases. A quantitative job exposure matrix (SYN-JEM) was created based on exposure 
measurements from multiple countries together with auxiliary data, covering a time period of more than 50 years. SYN-JEM 
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is based on statistical models that predict job-, time-, and region-specifi c exposure levels of asbestos. Fiber years (ff /ml-years) 
were calculated for each subject by linking SYN-JEM with individual occupational histories. Unconditional logistic regression 
models were used to estimate odds ratios (OR), 95% confi dence intervals (CI), and trends. Results. Th e OR for the highest 
quartile of cumulative asbestos exposure (>2.8 ff /ml-years) was 1.38 (95%CI 1.27-1.50) in men and 1.22 (95% CI 0.84-1.78) 
in women. In men, increasing lung cancer risk was observed with increasing exposure to asbestos in all smoking categories, and 
for all major subtypes of lung cancer. In women, the asbestos related lung cancer risk was increased for all subtypes in current 
smokers only, with ORs approximately 2-fold. Th e interaction between asbestos exposure and smoking was more than additive 
among men and women for all lung cancer types, although not statistically signifi cant for all combinations of subtype and gender. 
Conclusions.Our results in men showed an excess risk of lung cancer and its subtypes at low levels of cumulative asbestos exposure.
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Mesothelioma rates in the population refl ect the eff ects of asbestos exposure 30 to 70 years ago, so future deaths caused 
by asbestos exposure before 1980 can be predicted for countries included in WHO mortality statistics. However, the delay 
between asbestos exposure and mesothelioma risk is so long that the eff ects of asbestos exposure since the 1980s cannot 
be predicted from current death-rates. Th e only way to predict future risks from current exposure is therefore by estimating 
the percentage reduction in asbestos exposure that has occurred (people exposed multiplied by average level of exposure). 
If dose-response is approximately linear the future cancer risk due to current asbestos exposure will fall below the current 
risk caused by past exposure by a similar percentage. Changes in asbestos exposure can be estimated from occupational and 
environmental measurements of airborne asbestos levels now and in the past, trends in the amount of asbestos used per 
year, and asbestos concentrations in the lungs of people born 20, 40 and 60 years ago. Chrysotile is less dangerous than the 
amphiboles (mainly crocidolite and amosite), probably because it disappears from the lung more rapidly. Changes in exposure 
to each type of asbestos must therefore be considered separately. Trends in mesothelioma death-rates in diff erent countries 
recorded by the WHO were analysed to predict lifetime mesothelioma rates in each country for people born between 1930 
and 1965. We also conducted a study in Britain of asbestos concentration in the lungs of mesothelioma patients and of the 
general population born between 1940 and 1990. Mesothelioma deaths are close to or past their peak in West Europe and 
North America, where asbestos use declined sharply aft er 1975 and ended by about 1990. Death rates are much lower in East 
Europe, where amphibole use was lower. Th e UK has the highest mesothelioma rate worldwide. Th e lifetime mesothelioma 
risk in the whole UK population will fall from about 1 in 100 in men and 1 in 500 in women born in 1940 to about 1 in 
10,000 in men and women born aft er 1980. Occupational exposure has been greatly reduced, and environmental exposure, 
presumably from older buildings that contain asbestos, is now the main risk. Most mesotheliomas in Britain were caused 
by amphiboles, mainly amosite and crocidolite. Th e risk from chrysotile is much lower and cannot be estimated reliably. 
Chrysotile disappears rapidly from the lung, and most people were exposed to amphiboles as well as chrysotile. Th e main 
hazard from chrysotile, the only type of asbestos still being used, is lung cancer. Th is can be studied in chrysotile mine and 
factory workers, but most asbestos-related cancers will be in people who use asbestos products. Most lung cancers are caused 
by smoking and the contribution of asbestos is diffi  cult to estimate in population-based studies, so future numbers of asbestos-
related lung cancers in countries where chrysotile is still used are likely to be large but cannot be predicted reliably. Chrysotile 
use should therefore be ended as soon as possible. Further research cannot predict the risk reliably, and countries that have 
replaced asbestos with safer alternatives have suff ered no economic damage.
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