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Abstract
Objective: Anulom-Vilom breathing (alternate nasal breathing) is one of yogic breathing exercises which aim to cure various physical and psychological ailments. The aim of this study was to compare the immediate effects of Anulom-Vilom (AV) breathing and Paced Breathing at the same breathing rate (PB) on heart rate variability. 
Intervention: Twenty healthy young adults (22.3 ± 2.9 yrs) performed Anulom-vilom breathing and paced breathing for 30 minutes in a random order. Blood pressure and continuous EKG were recorded before and during each breathing manipulations. The last 5 minutes of 30 minutes of ECG data were utilized to calculate heart rate variability. 
Results: Heart rate and blood pressure were significantly lower during paced breathing compared to Anulom-Vilom breathing (P<0.05). Total power, low frequency power and low frequency/high frequency increased and high frequency decreased during both breathing manipulations compared to rest periods (P<0.05). There was a breathing x time interaction on lnLF/lnHF (F=6.72; p=0.018) [Table 1].
Table 1. Physiological and HRV data (Mean ± SE).
	
	Pre PB
	PB
	Pre AV
	AV

	RR (ms)*
	858.6 ± 25.6
	858.1 ± 20.7
	836.4 ± 24.5
	815.4 ± 18.7

	HR (bpm)*
	71.9 ± 2
	71.9 ± 1.7
	73.6 ± 2.0
	75.4 ± 1.7

	MAP (mmHg)*
	86.1 ± 2.2
	85.6 ± 2.4
	86.6 ± 2.2
	88.5 ± 2.6

	lnLF (ms2)†
	7.73 ± 0.16
	9.10 ± 0.16
	7.68 ± 0.13
	8.78 ± 0.15

	lnHF (ms2)†
	7.09 ± 0.17
	6.32 ± 0.22
	6.83 ± 0.17
	6.39 ± 0.17

	lnTP (ms2) †
	8.81 ± 0.16
	9.32 ± 0.16
	8.67 ± 0.13
	9.10 ± 0.13

	lnLF/lnHF‡
	1.09 ± 0.01
	1.46 ± 0.04
	1.13 ± 0.02
	1.39 ± 0.03


PB: Paced Breathing, AV: Anulom-Vilom breathing, MAP: Mean Arterial Pressure, HR: Heart Rate, RR: mean RR interval, lnLF: Low Frequency power, lnHF: High Frequency power, lnTP: Total Power. *main effect of breathing technique; † main effect of time; ‡ breathing x time interaction.
Conclusion: We found that both AV and PB resulted in decreased parasympathetic and/or increased sympathetic control of the heart. Furthermore, AV may result in less of an increase in sympathetic and/or less of a reduction in parasympathetic control than PB. Future research should aim to determine the mechanisms responsible for these changes and potentially examine the time course of autonomic changes in response to chronic AV breathing practice.
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