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Background and Aims: Particulate matter exposure has been associated with increased cardiovascular morbidity and 
mortality, and several studies showed that exposure to fine particles may influence vagal regulation of heart rhythm. We studied 
the effect of exposure to ultrafine particles (UFP) on heart rate variability (HRV) in subjects with ischemic heart disease. 
Methods: Personal exposure to UFP (number concentration) was continuously monitored during 24-hr, in the warm and in the 
cold season, in 37 non-smokers individuals with ischemic heart disease. Simultaneously, a 24-hr ambulatory ECG was recorded 
to measure the standard deviation of normal-to-normal intervals (SDNN), a marker of overall HRV, and two HRV markers of 
vagal modulation, i.e. the percentage of intervals that vary more than 50 ms from the previous interval (pNN50) and the power in 
high frequency (HF). The associations between UFP exposure (lag0 and 1-hr to 4-hr moving averages, MA) and HRV indices 
were assessed with mixed effects models. 
Results: A negative association was observed between UFP exposure and all investigated HRV indices only in subjects not 
taking beta-blockers. This effect was greater on pNN50, with a -6.2% decrease (95% confidence interval (CI) -8.6 to -3.7) and 
on SDNN with a -3.1% decrease (95%CI -4.9 to -1.2) for an interquartile increase in 1-hr average UFP (13.59*10

3
 #/cm

3
). The 

interaction with beta-blockers was significant for pNN50 (p<0.001) and SDNN (p<0.002), and marginally significant (p=0.052) for 
HF. 
Conclusions: Our results suggest an acute effect of UFP on vagal tone modified by beta-blockers use, and confirm previous 
findings for fine particles (de Hartog et al 2009).  
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