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• Breathing practice is known to reduce anxiety and to improve general wellbeing 
 (Balban et al 2023; Percivalle et al. 2017, Röttger et al. 2021)

• Respiratory pattern is actively adapted to task requirements to optimize perception 
 (Tarrasó et al. 2026, Kluger et al. 2021; Nakamura et al. 2018; Yadav & Mutha 2016)

• Breathing practice can modulate oscillatory brain dynamics 
 e.g. alpha power modulations through high frequency yoga or slow breathing
 (Budhi 2024, Hsu et al. 2020)

• Only few studies test the effect of active breath modulation on brain oscillations.
• Many studies lack a comparison between several breathing practices.
• We compare modulations in power spectra during the application of four different breathing practices and a 

control condition.

• Paradigm: Breathing practice was performed before performing an discrimination task
• Respiration practices were: Slow; Fast; Long Inspiration Slow Expiration (LISE); Slow Inspiration Long Expiration (SILE)
• Control was: Heartbeat counting 
• Respiration was monitored using a thermistor implemented in a medical oxygen mask 
• Brain activity was measured using a 64 channel EEG system (ActiveTwo EEG system (BioSemi BV))

LISE vs. Heart Beat counting SILE vs. Heart Beat counting

Slow vs. Heart Beat counting Fast vs. Heart Beat counting

Figure 1: Power spectrum during controlled breathing techniques.
Mean normalized frequency power spectra recorded during 1 minute of active breathing practice: (A) LISE, (B) SILE, (C) Slow, and (D) Fast.
Frequency power was normalized by a two-minute resting baseline recording prior data recording
Colored traces: mean power across participants ± SEM for the respective breathing technique. White trace: modulation of the power spectrum by a control 
condition (Heart). Statistical differences between each breathing technique and the comparison condition were assessed using paired t-tests at each 
frequency bin. Significant frequency clusters (p < 0.05) are indicated by red horizontal lines; single significant frequency bins are marked with red asterisks.

• All breathing practices as well as the control condition induced measurable modulations of the power spectrum 
compared to rest in a wide range of frequencies

• More precise: 
➢ Slow and Fast induce greater modulations (in contrast to LISE and SILE) when compared to a control condition
➢ Slow and Fast breathing increase overall power, whereas LISE, SILE, and heartbeat counting reduce power on 

average.
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