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The exposure levels of secondhand smoke in cars while driving on an expressway

Mikio Kawamata"’

Objective
To investigate the exposure levels of secondhand smoke (SHS) in cars.

Methods

While driving on an expressway, volunteer smokers each smoked one paper-wrapped cigarette in the left side of front
seat. The respirable suspended particles (RSPs) were measured using an aerosol monitor. The levels of RSPs were
compared between exposures, based on three ventilation conditions (a: closing all windows, b: opening one window by
approximately 1 cm, and c: opening three windows by approximately 1 cm each) and three smoking conditions (a: pre-
smoking, b: during smoking, and c: post-smoking).

Results

Under the condition of smoking with all windows closed, the mean RSP level was 2,184 + 167 ug/m’, which is
approximately 145 times higher than the particulate matter 2.5 reference level described as " Good" in the " United
States Environmental Protection Agency's Air Quality Guide for Particle Pollution". The mean RSP level under the
condition of smoking with one window open was approximately 38 times higher and that with three windows open
was approximately 33 times higher than the “Good” reference level, respectively.

Conclusions
It was revealed that the exposure levels of SHS in cars while driving on an expressway were extremely high as
expected, and it was not safe even when the windows are open.

Key words
secondhand smoke, car, respirable suspended particles, particulate matter 2.5, smoke-free law
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