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Health effects of PM2.5 and its composition on arrhythmia and heart rate
variability
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In order to evaluate the effects of PM2.5 exposure on autonomic nervous
system, we used the data of Allostatic State Mapping by Ambulatory ECG Repository  ALLSTAR study
which includes the data of heart rate variability(HRV) obtained by Holter ECG in the several
prefectures, and combined with PM2.5 concentration. HRV reflects the balance of autonomic nervous
system.

IX the statistical analysis, we found that higher PM2.5 concentration was associated with lower HRV
indices, which could increase the risk of cardiovascular diseases and sudden deaths. The association
persisted for a few days. This study elucidated the mechanism by which exposure to ambient
particulate air pollution trigger cardiovascular disease through autonomic nervous system by
epidemiological approaches.
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Cochran’s Q test
Percent change (%) 12 (%)
Q p-value

Log(MEANNN)  -0.24 (-0.38, -0.1)* 0.0 11 0.98

Log(SDNN) -0.51 (-1.01, -0.01)* 53.6 124 0.05

Log(SDANN)  -0.64 (-1.26, -0.02)* 62.2 147 0.02

Log(HF) -0.61 (-2.18, 0.99) 0.0 32 0.78

Log(LF) -0.64 (-1.87, 0.61) 0.0 3.79 0.71

Log(LF/HF) -0.02 (-1.13, 1.09) 39.4 10.0 0.12

Log(VLF) -0.78 (-1.67, 0.15) 0.75 5.82 0.44

Log(ULF) -1.29 (-2.51, -0.05)* 63.4 15.1 0.02
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Changes in log(HRV) by PM, ¢
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