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Purpose of the work:  The number of published epidemiologic studies of lung cancer in roofing and paving asphalt workers has more than doubled since Partanen’s and Boffetta’s original 1994 meta-analysis of cancer risk in asphalt workers.  Historically the studies of roofing workers have tended to show somewhat higher lung cancer relative risks than the studies of paving workers.  The objective of the present study was (a) to update through mid-2005 Partanen’s and Boffetta’s original 1994 meta-analysis of lung cancer among roofing and asphalt workers; and (b) to quantitatively investigate the potential impact of a common confounder—coal tar—on results for individual studies and on the overall meta-results.   

Description of methods:  An information retrieval strategy and eligibility criteria were developed for identifying the epidemiologic studies that were to be included in the meta-analysis.  The estimated relative risk ratio (RR) was defined as the effect measure of interest.  For each eligible study, external estimates of confounding were used to adjust the study’s published RR for confounding.  These external estimates of confounding build on the period-specific coal tar exposure scenarios developed by Mundt et al. (in press, 2006) for US asphalt roofing workers; and on the prevalence estimates of coal tar use by period and country described in the recent IARC cohort study of European asphalt workers (Burstyn, Boffetta, et al., 2003).  The variance and confidence limits on an adjusted RR were calculated by methods recently outlined by Steenland and Greenland (2004).  The meta-Relative Risk (meta-RR) and its variance were estimated by general variance-based methods that use study-specific RRs and confidence limits.   Both fixed effects and random effects models were estimated.  Heterogeneity of the relative risks (RRs) was assessed by heterogeneity chi-square and I2 tests.  After adjusting the individual study RRs and the Meta-RRs for potential confounding by coal tar, additional sources of heterogeneity were assessed.

Summary of results:  Through mid-2005 the unadjusted meta-RR for all eligible roofing studies (meta-RR = 1.47, 95% CI = 1.38–1.56.) was statistically significantly greater than the meta-RR for all eligible paving studies (meta-RR = 1.12, 95% CI = 1.05–1.20).  After adjustment for confounding by coal tar, the roofers’ meta-RR dropped below 1.0 (meta-RR = 0.89, 95%CI = 0.79–1.0), the pavers’ meta-RR dropped to 1.0 (meta-RR = 1.01, 95%CI = 0.90–1.12), and the meta-RRs for roofers and pavers were no longer statistically significantly different from one another.   Even after adjustment for coal tar exposure, however, some unexplained heterogeneity in the roofing studies remained.  Possible sources of this heterogeneity were explored.

Statement of conclusions:  Adjustments for the presence of confounding by coal tar materially affected RRs of lung cancer in individual asphalt worker studies and the meta-RRs based on these studies.   After adjustment for potential coal tar exposure, the meta-RRs for both roofing and paving workers were at or below 1.0 and were no longer statistically significantly different from one another.  Residual heterogeneity among the roofing studies after adjustment for coal tar was related to other aspects of study design and quality. 
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