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      Abstract


      Purpose


      Poorly soluble low toxic particulates (PSLT) and their particle specific effects on the respiratory system are under review in Europe. We aim to investigate the nature and magnitude of lung function deficits from coal and quartz exposure in coal miners.


      Methods


      Longitudinal inception cohort study (1974-2004) on miners who started working underground at two coal mines in Germany between 1974 and 1979. From the continuous exposure monitoring, the numbers of the shifts exposed and the shift-average concentration are available, so that long-term average and cumulative concentration of respirable coal dust and quartz component can be derived. The effects of exposure on lung function parameters (FVC, FEV1, FEV1/FVC) were estimated with generalized estimation equation (GEE) models, after adjusting for anthropometric factors, smoking behaviour, and lung function measuring devices.


      Results


      14,940 lung function tests were performed for 1352 miners during 30 years of follow-up. On average, 11.1 lung function tests were available per miner. Compared to reference values, the averaged FVC, FEV1, FEV1/FVC varied from 95% to 103% at the end of follow-up. GEE-regression models indicated a negative impact of long-term average concentration of respirable quartz dust on FVC (-0.097l/0.1 mg/m3, p < 0.001), as well as on FEV1 (-0.069 l/0.1 mg/m3, p = 0.003).


      Conclusions


      Negligible decline of lung function resulted from exposure to coal mine dust, while quartz dust concentration showed adverse effects.


      
        Figure 1: Temporal trends of yearly average dust concentrations over calendar time, comparing to the regulatory limit value at workplace. View Figure 1

      


      
        Figure 2a: FVC and FEV1 compared to GLI (2012) predicted values according to calendar years. View Figure 2a

      


      
        Figure 2b: FVC measurements, separated according to measurement device. View Figure 2b

      


      
        Table 1a: Characteristics of the inception cohort, restricted to the 1352 coal miners with lung function measurements after exposure onset. View Table 1a

      


      
        Table 1b: Distribution of exposure metrics for respirable coal mine dust and quartz dust in this inception cohort of 1352 coal miners. View Table 1b

      


      
        Table 2: Cross-sectional analysis of lung function parameters, percentage of predicted value in reference to GLI and Quanjer equation, at the beginning (first available examination) [24,25] and at the end of follow-up (last available examination) of 1352 miners with measurements of FVC, and 1343 miners with measurements of FEV1. View Table 2

      


      
        Table 3a: GEE model (Approach 1): Effect estimates for longitudinal change of lung function parameter sin relationship with cumulative exposure of coal mine dust (in mg/m3-years) and co. variables. No. of subjects = 1343. View Table 3a

      


      
        Table 3b: GEE model (approach 2): Effect estimates for longitudinal change of lung function parameters in relationship with concentration (in mg/m3) and duration (in dust-years) of coal mine dust exposure and covariables. No. of subjects = 1343. View Table 3b

      


      
        Table 4a: GEE model (approach 1): Effect estimates for longitudinal change of lung function parameters in relationship with cumulative exposure of quartz dust (in 0.1 mg/m3-years) and co-variables. No. of subjects = 1343. View Table 4a

      


      
        Table 4b: GEE model (approach 2): Effect estimates for longitudinal change of lung function parameters in relationship with concentration (in 0.1 mg/m3) and duration (in quartz-years) of quartz dust exposure and co-variables. No. of subjects = 1343. View Table 4b
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