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DESIGN OF THE INVESTIGATION

EXAMPLE: CORRELATION BETWEEN RSN E (“DEFAULT MODE NETWORK”) AND OTHER 
RSN´S (+/- 13 TSA)

DISTRIBUTION OF CORRELATIONS BETWEEN COMPONENTS (+/- 13 TSA)

Fingertapping
skewness: -0.1677
kurtosis: -0.4432

Baseline 1
skewness: +0.0290
kurtosis: -0.3649

On-off 1
skewness: +0.2755
kurtosis: -0.8563

Meditation part 1
skewness: -0.0781
kurtosis: -0.1288

Meditation part 2
skewness: -0.1309
kurtosis: 0.5298

Meditation part 3
skewness: -0.0582
kurtosis: 0.6446

Meditation part 4
skewness: -0.1284
kurtosis: 0.0807

On-off 2
skewness: -0.0299
kurtosis: -1.4142

Baseline 2
skewness: +0.1954
kurtosis: 0.3296

TSA OF STATISTICALLY SIGNIFICANT CORRELATIONS

a) medial visual cortical areas b) lateral visual cortical areas c) auditive system d) sensorimotor cortex e) the “default mode” network f) executive control g) right lateralised fronto-pa-
rietal attention network

h) left lateralised fronto-parie-
tal attention networks

During cognitive tasks (fingertapping, medi-
tation on-off) the RSN components display 
correlated activity. The correlation of compo-
nents may reflect their linking together (clu-
stering) to form functional systems which re-
alizes the given cognitive task. The level of 
correlation seem to correspond to the amount 
of cognitive resources involved in the realiza-
tion of the task. 

The differences between fingertapping and 
meditation on-off may indicate that alterna-
ting between meditation and rest is a more 
cognitively involving task than alternating bet-
ween fingertapping and rest. The low mental 
effort required while fingertapping leaves the 
mind largely free to wander as during resting 
state. 

During resting state (baseline 1 and 2) the 
pattern of RSN correlations was similar to the 
pattern in fingertapping and continuous  me-
ditation respectively. This reflect differences 
in the amount of cognitive activity (thinking), 
and the influence of previous experience on 
the momentary resting state activity.

The meditation on-off scanning sessions re-
flect the shift to meditation, which appears to 
present a major cognitive challenge involving 
all RSN components in synchronised activity. 
The higher level of correlation and synchroni-
sation of RSN activity in  meditation on-off 2 
compared to meditation on-off 1 may indica-
te higher cognitive involvement and control 
in the second session compared to the first, 
presumably stimulated by the continuous me-
ditation. 

The pattern of decorrelation of RSN compo-
nents during continuous meditation may be 
interpreted as the achievement of “dynamic 
stability” of the mind by adaptive compensa-
tion for externally and internally generated 
disturbances of attention (i.e. sensory im-
pressions, and thoughts and associations).

During resting state the level of correlation 
may correspond to the distraction and discon-
tinuity characterizing an unconstrained mind 
spontaneously wandering from thought to 
thought (i.e. “disturbances” in the terms of 
Patanjali). During meditation on-off all compo-
nents become locked together in the attempt 
to shift from unstructured thinking (mind wan-
dering) into meditation. The especially low 
level of correlation during continuous medi-
tation may correspond to the maintenance of 
a focussed state of mind, where attention is 
not caught by any particular thought or im-
pression (i.e. non-thinking or “concentration” 
in the terms of Patanjali).
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LITTERATURE

Participants
22 participants (11 female, 11 male; mean age: 45 years; age range: 
24-61 years)
meditation experience:  average 12 years, range: 1.5 - 25 years.

Scanning design
fingertapping: 4½ minutes of alternating between 45 seconds of finger 
tapping and 45 seconds of rest.
baseline 1: 4½ minutes of rest. 
on-off 1: 4½ minutes of alternating between 45 seconds of meditation 
and 45 seconds of rest.
continuous meditation: 30 seconds of rest followed by 14½ minutes of 
meditation.

on-off 2: 4½ minutes of alternating between meditation and rest.
baseline 2: 4½ minutes of rest.

Data analysis
Independent component analysis (ICA) was carried out using FSL 
Independent Component processes were identified as representing 8 
Resting State Networks (RSN)
RSN time series were mutually correlated with temporal shifts of ±13 
acquisitions (TSA) equalling the duration of an epoch in the epoch re-
lated scanning sessions (Fingertapping and Meditation on-off). 
Maximum correlations were identified and their TSA determined.

METHODS

We have previously shown that there are systematic variations in 
the level of correlation and synchronisation of RSN component brain 
processes during different cognitive tasks. Specifically the general 
level of correlation and synchronisation between components was 
higher during a meditation on-off task than during a fingertapping 
task and during resting state. 

The pattern of correlation and synchronisation during resting state 
was not obviously different from the pattern during uninterrupted 
meditation. 

It was hypothesized, that meditation may be conceptualised as a 
state of stable focussed concentration, achieved by ongoing com-
pensation from disturbances. 

Here we present further evidence in support of the hypothesis that 
meditation is different from rest, and may be interpreted as a  dy-
namically stable state of mind characterised by adaptation to com-
pensate for disturbances.

INTRODUCTION

The distribution of  correlation among components shows 
1. Higher leves of correlation among components during epoch related 
tasks than during resting and meditation. Most pronounced in the me-
ditation on-off scans where the distributions of correlations are bimo-
dal.
2. Platykurtic distributions of correlations (kurtosis < 0) in the medi-
tation on-of 1 and 2 scans, fingertapping, baseline 1, and part one of 
the continuous meditation scan (which comprise the shift from rest to 
meditation). Indicates higher variability in the distribution of correla-
tion values.
3. Leptokurtic distributions of correlations (kurtosis>0) in the medita-
tion part 4, baseline 2, meditation part 2 and 3, indicating lower levels 
of variability.

The distribution of statistically significant correlations across 
TSAs shows
1. Only few correlations are statistically significant in the baseline scans 
and during meditation.
2. Most significant correlations are in-phase (at TSA=0).
3. Statistically significant correlations which are not in-phase occur in 
fingertapping at various TSAs.
4. Statististically significant correlations which are approximately anti-

phase occur in meditation on-off 1 and 2.
5. An exceptionally high number of statistically significant in-phase 
component correlations occur in meditation on-off 2.
6. Few statistically significant correlations which are not in-phase oc-
cur during continuous meditation. Their phase relationship is undeter-
mined, because the frequencies of activity variations in components is 
not coupled to the 45 second epoch lenght during meditation.

The representative example of RSN e correlation with other RSN 
components illustrates
1. The resting state during baseline 1 is more similar to the epoch re-
lated scans (fingertapping, meditation on-off) than during baseline 2. 
2. The resting state during baseline 2 is more similar to the continuous 
meditation scan than during baseline 1. 
3. The variations of the activity level is more tightly coupled to the 
epoch-related task structure during meditation on-off than during fin-
gertapping.
4. The coupling of the variations of the activity level to the epoch re-
lated task structure is exceptionally high during meditation on-off 2.
5. All components show a high frequency of variations of the activity 
level during continuous meditation.

RESULTS


