
Electroencephalography and Time Dilation During Meditation:
Are There Differences Between Mantra and Mindfulness Meditation?

What styles of meditation were investigated?

Focused Attention (Mantra): Focus your attention onto one object such 
as the breath or a mantra. Notice when your mind wanders and bring it 
back to the object of focus. In this study we operationalized this as 
Mantra meditation.
Open Monitoring (Mindfulness): Intentionally let your mind wander, 
and you greet each new thought with non-judgmental awareness. Electroencephalography

The EEG headset used was an 8-channel 3-D 
printed OpenBCI UltraCortex Mark IV with 
Ag/AgCl dry electrodes. EEG data was recorded 
primarily as a manipulation check to ensure that 
participants were meditating. Both Mantra and 
Mindfulness are related to increases in theta 
activity in the anterior portions of the brain and 
increased alpha activity in posterior brain regions 
(Lee, Kulubya, Goldin, Goodarzi, & Girgis, 2018).

Background
When more attentional resources are free or allocated to time perception, 
the duration of the experience feels longer (Sucala & David, 2013).
Concentrative meditation is different than mindfulness (Dunn, Hartigan, 
& Mikulas, 1999).
Mindfulness meditation increases the length of retrospective time 
judgements (Sucala & David, 2013). K

Meditators overestimate the duration of tones played while meditating 
compared to controls (Kramer, Weger, & Sharma, 2013).
Mindfulness increases time sensitivity and time dilation for experienced 
but not beginner meditators (Droit-Volet, Fanget, & Dambrun, 2015).
Temporal bisection task shows promise as a simple and effective measure 
of time perception during meditation (Droit-Volet, Fanget, & Dambrun, 
2015, Kramer, Weger, & Sharma, 2013).
Low cost EEG’s cross the threshold into research quality (Peterson, 
Galván, Hernández, & Spies, 2020).
No other studies have used an EEG machine in conjunction with study 
of the relationship between mediation and time perception before.

Participants
Participants were 14 experienced meditators (7 females). 
Based on self report, the average number of hours each 
participant had meditated throughout their lifetime was 
4440. Participants were recruited through an email sent 
out by David Gardiner to members of the Colorado 
Springs Bodhi Mind Center.

Procedure and Design
This experiment was a within-participants design. The 
researcher’s interactions with participants were socially 
distanced with facemasks. Sessions took place in the side
alcove of Shove Memorial Chapel. Participants engaged in
each of the three conditions on separate days. The Brief 
Mood Introspective Scale (Mayer, & Gaschke, 1988) was 
completed by each participant before each session. The 
order of conditions were counterbalanced across 
participants. Each condition lasted 20 minutes. During the 
control condition participants were instructed to relax, not 
to meditate, and listen to an audiobook.

Hypotheses
o Participants will experience time as slower during the 

meditation conditions compared to the control.
o The Mindfulness condition will be the subjectively

temporally slowest as more cognitive resources will be 
free to monitor time than in the other two conditions.

Temporal Bisection Task
This measure was completed by participants, once 
before, and twice during (minute 15 and 20) the 
meditation. Participants were trained before the 
meditation session by listening to anchor tones of 
4 and 6 seconds. Once they were comfortable 
distinguishing these, tones of intermediary length 
(4.25s, 5.5s, 5s, etc.) were then played and 
participants judged whether the tone just played 
was closer to the short or the long anchor tone.

Preliminary Results
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Do different styles of meditation differently affect our perception of time?

Carlton Davis Moeller
The Colorado College

Me demonstrating the EEG headset Graph showing the average frequency of electrical pulses recorded form
participant’s scalp’s during each of the three conditions. The mantra 
condition’s brainwaves poke above the other two in the alpha frequency, and 
both meditation conditions have higher amplitude than the control in the
high beta frequency (alpha = 8-13 Hz, beta = 13-30 Hz).
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