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Body: Road tunnels in central Stockholm has high pollution levels. Exposure to air pollution has been
shown to cause changes in autonomic nervous activity measured as heart rate variability. Sixteen
volunteers were exposed for one hour to the traffic-polluted air in a traffic tunnel. In the control condition the
volunteers wore an air mask providing clean filtered air. ECG was registered for 24 h starting before the
exposure in the tunnel. During their stay in the tunnel air content of NO2, NO, CO, and particulate fractions
were assessed, as well as temperature and humidity. Individual exposure to NO2 was measured for 24
hours with passive samplers. Heart rate (HR) and the spectral components of the heart rate variability (i.e.
VLF - very low frequency, LF - low frequency, HF - high frequency, and the LF/HF ratio) was analysed for
the following time sectors: During the exposure in the tunnel; 3-6 hours after exposure, and between
01.00-04.00 am the night after exposure. The average concentration in the tunnel for NO2 was 97 µg/m3

(SD 22.9 µg/m3), NOx 998 µg/m3 (SD 252 µg/m3) and PM2.5 255 µg/m3 (SD 26 µg/m3). Daily mean NO2 was
21.5 µg/m3 SD 5.4 µg/m3) for exposed and 13.6 µg/m3 (SD 3.0) for unexposed. During exposure in the
tunnel HR increased by approximately 3% and LF/HF about 1% for the whole group. We found a pulse rise
in terms of HR starting 4-5 hours after the exposure and remaining throughout the night. The results
suggest that this very air polluted environment generates a biological stress reaction seen as a small
influence on the balance of the sympathetic and parasympathetic nervous system. In conclusion, one-hour
exposure in a busy road tunnel generates measurable response in the human body.
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