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tVNS acutely improves cBRS and autonomic 

modulation in healthy young men



In other studies, the 

results were not so 

unequivocal



The purpose of our study was to study the effect of short-term noninvasive stimulation of the 

auricular branch of the vagus nerve on heart-rate variability (HRV) parameters

Patients were randomized into two groups according to the 1:1 scheme. Active tVNS was performed

attached to the tragus of the left ear. Sham tVNS - was performed attached to the earlobe of the

left ear. The stimulation frequency was 20 Hz with a pulse duration of 200 microseconds.



The research algorithm included four five-minute time intervals for recording biological signals:

(1) initially at rest,

(2) during the first 5 minutes of stimulation,

(3) during the next 5 minutes of stimulation,

(4) after the end of stimulation.

HRV parameters evaluated in this study included the standard temporal and spectral characteristics

of HRV

A single-channel ECG recorder ‘Ritmer M1’ with automatic calculation of HRV parameters in the web 

application ‘Ritmer’ was used to record biological signals



Parameters
Active tVNS

n=68

Sham tVNS

n=71
p

during the first 5 minutes of stimulation

HF мс2
2 66 (35;173) 114 (58;227) 0,022*

LF/HF2 3 (1,9;4,9) 1,8 (1;4) 0,001*

during the next 5 minutes of stimulation

HF мс2
3 82 (27;216) 125 (48;341) 0,028*

LF мс2
3 199 (64;390) 290 (125;611) 0,048*

LF/HF3 3 (1,9;4,6) 1,9 (1,2;3) <0,001*

after the end of stimulation

pNN504 0,8 (0; 5,2) 2 (0,3;9,6) 0,044*

IC14 0,55 (0,3;0,95) 0,7 (0,5;1,1) 0,045*

IC24 10,7 (5,6;19,5) 6,4 (4,3;10,6) 0,002*

HF%4 8,5 (5;15,5) 13 (9;19) 0,002*

HF мс2
4 81 (32;216) 115 (52;253) 0,033*

LF/HF4 2,6 (1,6;4,2) 2,1 (1,2;3,1) 0,034*

HRV parameters that showed statistically significant differences at different study points in the groups



Dynamics of the LF/HF ratio at different study points in the groups



Conclusion

In our study, during of low-frequency electrical stimulation of the auricular branch 

of the vagus nerve, the active group showed a decrease in the level of indices 

reflecting the activity of the parasympathetic nervous system, while in the sham 

stimulation group no statistically significant dynamics was observed

Thus, the obtained results allow us to conclude that HRV parameters can be 

considered as a biomarkers of ANS modulation during percutaneous vagus nerve 

stimulation. Percutaneous vagus nerve stimulation causes rapid but transient 

changes in HRV parameters, which confirms its role as a tool for modulation of 

autonomic balance
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