


Design: 
• 3 groups of people – naïve, novice and experienced meditators (n=42)
• 2 tasks

a) Tone Detection (oddball) –  15 minutes
b) Breath Counting (meditation) –  15 minutes

• Data: 
a) Questionnaires – Sleep and Meditation Depth 
b) EEG (32-channel) 
c) Respiration (piezoelectric belt)

• Measures: 
• Behavioural scores (button press + questionnaires)
• Primed ERP (N2 and P3; exploratory N1 and P2) 
• Drowsiness analysis (Frontal-midline theta 4-8 Hz; posterior alpha 8-13 Hz)

Goal: To identify an electrophysiological bio-marker for mindfulness meditation competence.

Task Naïve Novice Experienced

Tones Lower than Novice Higher than Naïve
Lower than Experienced

Highest of all

Breath Count Higher than Novice Lower than Naïve
Higher than Experienced

Lowest of all

Hypothesis:
N2 and P3 amplitudes

• 2x3 mixed ANOVA
• Univariate ANOVA
• t-tests follow-up



Results:

a) P3 ERP

• Attenuation of primed P3 amplitudes during the Breath Counting task (Within-subject effect for all 3 
groups)

• No group differences between Novice and Experienced (Merged as Meditators)

• Greater change in P3 amplitudes between tasks for Meditators than Controls.



Results:

b) N2 ERP

• same effect as P3 was observed



Results:

c) Exploratory ERPs
• P3 for standard and low infrequent (non-target) tones - No group effects
• N2 at Pz

 – Meditators showed higher amplitude than Controls in both tasks for low infrequent tones
 – No significant results for standard tones
• N1 at all sites

 – Reduction in amplitude from Tones to Breath Counting task for all tone types (except for Pz – no 
effect in low infrequent tones)

 – At Cz, meditators showed higher amplitude than controls for low infrequent tones
• P2 results are scattered

d) Respiration (breath rate)
• 2 (tasks, within subjects) x 3 (groups, between subjects) ANOVA revealed a main effect of task
• Respiration count during ”meditation” <<  during Tones task
• This effect stays valid even if the 15 min data is split into 3 segments.



Results:

e) Drowsiness

• No differences in  drowsiness measures across groups

• When theta and alpha measured separately, there is a significant task x group interaction for theta.

• naive had greater theta than meditators – suggesting a less vigilant state.

f) MEDI scores
• Significant difference between naïve and experienced meditators (p = .024)
• Marginal significance between naïve and novice (p = .054)

g) Behavioral Measures
• Target hit rate: 98% for meditators; 97% for controls
• No analysis on reaction time



Discussion:

1) Objective measures of mindfulness meditation competence – ERP markers of auditory attention

2) Meditators – greater attentional control compared to non-meditators

3) Drowsiness is not a cause of the effects observed

4) Does counting breath really count as meditation?
• A possible reason why there are no differences between novices and experienced.
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