Increases In Heart Rate Variability Low Frequency Power
Due to Slow Yogic Breathing Are Vagally Mediated
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Isolate vagal versus sympathetic
contributions to HRV in LF range
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variability (HRV), is a widely used measure within health —
Y ( ) Y Glycopyrrolate Peak HRYV total power mirrors breathing frequency

psychology. High frequency (HF) changes in HRV (0.15- — for placebo.
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by parasympathetic (vagal) control. Low frequency (LF) 4 45 5 55 6 65 7 75 8 &5 9 1o, TotalHRV powerbybreathing rate [Esmolol
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Interpreted as reflecting solely sympathetic influence.
Slow yogic breathing is a non-invasive intervention that

This figure demonstrates the significant effect of the drug
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has relaxing effects and is thought to increase vagal (Wilks' A=.181, approximate F(2,4) = 9.03, p<.05). . =
control. Prescribed breathing rates (e.g. 6 bpm) | | | =50
commonly fall into the LF range and increase HRV in the 1) HRV at each breathing rate was virtually absent during 20
LF band. This creates a paradox of interpretation for HRV Glycopyrrolate (p=.016 vs saline) ; p” s
LF power34: do the increases in LF power during low PO B3RO AV fequency (Hey o O
frequency yogic breathing reflect contributions from 2) Esmolol had a minimal effect on HRV compared to saline b2 48 54 00 66 T2 T8 84 90
predominantly parasympathetic or sympathetic control? (p:-671 VS Sa”ne) This trend remains across all low frequency bands
REFERENCES I | with sympathetic blockade.
gi.sgzz,:i,ri;szl.(;?(z:;tlc.)rASd\I/r:ﬁgéSﬁ]r%iggrgfa%'[,ezl\/zazri_allbéi)lilt;zs?;r?gl an_alysis:_j_oint position stateme_nt by’the e-Cardiology ESC Working Group and the 3) At the SloweSt breathlng rate HRV ShOwed a Sllght deCIIne
S e R e b s | with Esmolol relative (o saline (at 4.0 bpm, p<.005) and a slight | 1z T HRY powrby resting e ooyt
j 2fnr.nggollli., (L:.a?(tji?)lf_ ggeitje%f_ (ic;rggo(llzeodog;.eathing, mental activity and r.nental.stresswith. or without verbalization on heart rate variability. el evatl On durln g GIyC Opyrr OI at e. _
5. Cohen, M. & Tyagi, A. Yoga a.nd heart rate variability: A comprehensive reV|eV\: of the literature. Int. J. Yoga 9, 97 (2016). — 100 - 10
Experimental Design $ i
Procedure Mean heart rate by arug___ VALIDITY CHECKS % 60
* 6 healthy adults (2 females and 4 males, mean age 22) B 70
* 1 minute of guided yogic breathing followed by 4 minutes of | _ so There was a significant effect of drug in g a0
rest § the expected direction for sympathetic S —8.5
> - oC -—=9.0
« 11 different breathing rates between 4.0 and 9.0 breaths § E'fg lé%dlea(rif r;;:ggyrr%;z];tiilbféckade "o
per minute (that span the LF and HF band above). g . g o (DY = 5195 b < 0.001 -
« Completed in a randomized order S (Glycopyrrolate) F(2.4) =PSB 6.06 0.08 0.1 0.12 0.14 0.16
* Breathing cadence was 4-4-6-2. = 2 Fidelity to the guided breathing rate was -
verified by comparing it to the measured HRV total power is nearly eliminated across all low
Experimental Conditions (Within subjects) ° Saline Esmolol Glyco breathing rate (r = 0.94, p < 0.01). frequency bands with parasympathetic blockade.
HRYV was calculated using spectral analysis of IBIs for ' ,
each guided breathing trial on three different days Discussion
corresponding to three different randomized conditions: _ _ _ _ _
» Sympathetic blockade (Esmolol) Increases in HRV power In the low frequency range during slow yogic breathing are due to
* Parasympathetic blockade (Glycopyrrolate) Increased vagal activity and do not reflect changes in sympathetic activity. Yogic breathing
+ Placebo (Normal saline) offers a non-invasive method of increasing vagal control, which may improve sympathetic-
This design enabled a direct comparison between parasympathetic balance®. Reducing chronically elevated sympathetic drive may improve
sympathetic and parasympathetic contributions to LF health and reduce the risks associated with sympathetic predominance.

power In the context of a guided breathing manipulation.



