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Purpose: The primary objective of this study was to identify significant determinants of dermal exposure to polycyclic aromatic compounds (PACs) among asphalt roofing workers and use urinary 1-hydroxyprene (1-OHP) measurements to evaluate the effect of dermal exposure on total absorbed dose.

Methods: The study population included 26 asphalt roofing workers who performed three primary tasks: tearing off old roofs (tear-off), putting down new roofs (put-down), and operating the kettle at ground level (kettlemen). During multiple consecutive work shifts, dermal patch samples were collected from the underside of each worker’s wrists and were analyzed for PACs and pyrene. During the same work week, urine samples were collected at pre-shift, post-shift, and bedtime each day and were analyzed for 1-OHP (219 urine samples). Linear mixed effects models were used to evaluate the dermal PAC and pyrene measurements for the purpose of identifying important determinants of exposure, and to evaluate urinary 1-OHP measurements for the purpose of identifying important determinants of total absorbed dose.


Results: Dermal exposures to PAC and pyrene were found to vary significantly by roofing task (tear-off > put-down > kettlemen) and by the presence of coal tar pitch (presence > absence). The adjusted mean PAC exposures associated with tear-off (no pitch: 159 ng/cm2/hr, pitch: 1,436 ng/cm2/hr) were approximately 8 times higher than among kettlemen (21 ng/cm2/hr, 189 ng/cm2/hr) whereas the presence of coal tar pitch was associated with an approximate 9-fold increase in dermal PAC exposure. Similarly, rooftop workers (who perform both tear-off and put-down atop buildings) had post-shift urinary 1-OHP concentrations (no pitch: 0.70 mmol/mol creatinine, pitch: 3.6 mmol/mol creatinine) that were significantly higher than kettlemen (0.47 mmol/mol creatinine, 2.44 mmol/mol creatinine) while the presence of coal tar pitch was associated with an approximate 5-fold increase in post-shift measurements of total absorbed dose. Additionally, the dermal measurements of both PAC and pyrene were found to be significant determinants of urinary 1-OHP.


Conclusions: The presence of coal tar pitch was the primary determinant of dermal PAC exposure, though the observed task-based differences suggest that exposure to asphalt also contributes to dermal PAC exposure. We found that dermal exposure was the primary determinant of total absorbed dose, suggesting that control strategies aimed at reducing occupational exposure to PACs should include an effort to minimize dermal exposure.
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