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FiGure 2: Model of meditation effects to promote optimal aging. The constant practice of attentional family meditation develops the
metacognitive self-regulatory capacity of the mind. This consists in the voluntary control of attentional focus and keeping the attention in
the present experience, without self-referential thinking and mind wandering. This metacognitive ability can modulate cognitive,
emotional, behavioral, and autonomic output. The question is: Can these skills promote a healthy aging? ANS: autonomic nervous system,
HPA: hypothalamic-pituitary-adrenal axis.
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Figure 1. Grand average of the imaginary part of coherence (ICoh) as a function of frequency pooled for all
investigated electrode combinations during resting state (REST), focused attention meditation (FAM), open
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Fig. 1. Behavioral and event-related potential (ERP) results during three-stimulus oddball task. (A) indicates hit rate in each condition. (B) indicates reaction time to
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Figure 1. Valence (left) and arousal (right) ratings of the emotional pictures used in the emotional Go/Nogo
task. The meditators subjectively evaluated the emotional pictures lower in valence and arousal than the athlete
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Figure 3. This figure displays grand-average stimulus-locked ERP waveforms at electrode Fz, separately

for correct Go and Nogo trials and for negative (left), neutral (central) and positive (right) pictures, for the
meditator and control group. Meditation experience was not associated with differences in ERP indices of
response inhibition. That is, the difference in N2 and P3 amplitude in NoGo vs. Go trials did not differ between

groups.
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B T St I Fig 3. Effects of mindfulness on neural indices of response inhibition. Shown are grand-average stimulus-locked

ERP waveforms for neutral (left) and smoking pictures (right) at Fz (Panel A) and Cz (Panel B), separately for correct
Go and NoGo trials and the mindfulness and control group. Scalp voltage maps are shown in Panel C for mean
amplitude for 300-450 ms. As can be seen, the mindfulness group displayed a reduced NoGo P3 compared to the
control group.
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FIGURE 1. HRVindices and Br~ concentrations before and after fumigation work for fumigators and inspectors. A paired t test was
performed to determine whether the HRV indices and Br~ were dlfferent before and after fumigation work within each of the
groups. TP, VLF, LF, and HF were expressed as the log-scaled power (ms?) of each frequency range; HR as beats per minute (bpm);
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Bweelsintotal (3 \yeeks standard MBSR)

+ Home assignment of formal mindfulness practice such as body scanning and mindfulness of
breath

o 45 min, daily

o Body scanning: a practice of focusing and relaxing every part of the hody

o Mindfulness of breath: a practice of focusing attention on the breath

+  Home assignment of informal mindfulness practice
o 15 min, daily
o Deliberate awareness about daily tasks. For example, paying attention while brushing
teeth
¢ Educational class on mindfulness
o 3h, weekly
o Teaching on mindfulness practice
o Discussions on issues and reflections about home assignments, For example, discuss the
experience of mindfulness practice such as wandering thoughts during practice
o Afull day retreat of silence and mindfulness practice
o 6th week of training
o This also includes assessment and evaluation

Alpha 812 Hz (Rest) Beta 12.30 Hz (Rest) Gamma 30-80 H2 (Rest)

| .
1500
§-

Beta 12.30 Hz (MBSR) Gamma 30-80 Mz (MBSR)

CEEREEYS

Delta 1.4 Hz (MBSR-Rest) Theta 4.8 Hz (MBSR-Rest)  Alpha 812 Hz (MBSR-Rest)  Beta 12.30 Hz (MBSR-Rest) Gamma 3080 Hz (MBSR-Rest)
Grayscale dot p<005 (T-test) Grayscale dot p<0.05 (T4est) Grayscale dot p<0.0S (T-test) Grayscale dot p<0.05 (T-toet) Grayscale dot p<0.05 (T-test)

N 5
Y ”
R o’ § o’
2 %0
5

Table 1. MBSR Course Overview. The 8-week MBSR training course taken by the participants. - Figure 1. Spectrum Analysis of MBSR Mindful Breathing and Normal Rest Conditions. !

Correlation between heart and brain activity in two mind states

group
O Rest
0 mesk
Rest
“~~MESR

Rest R? Linear =0.128
MBSR: R Lineai = 0.420

Wavelet entropy of heart rate

T T T T T T
&0 85 7o 75 8o BS 20

Wavelet entropy of EEG (central brain region)

LMEo| ¢ojeal JEZRIE L8 Z1 4= A
Efo] ZREL MBSR 358 8= S0t ZHASIAL}

Journal of Visualized Experiments, 2017, e55455

Figure 5. Correlation between the Wavelet Entropies of Electronic Activities of the Heart and Brain.
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progress within session

A M
1.6+ l
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progress over time

Fig. 1. (A) Experimental design within each of the five sessions, BR1, BR2: base rates; B1-B5: training blocks. (B) Average UA amplitudes across all responders according to the
temporal course of the study, normalized with respect to the first base rate of the first session. The straight line results from a linear regression and indicates a linear long-term
increase, Note, that the second base rate within each session usually lies above the first one (both in grey), and that the first base rate in the last session is significantly higher than in
the first session, both reflecting trainability, The bars indicate standard errors of the mean, depicted one-tailed due to the directional hypothesis of a temporal increase of UA

1430 B. Zoefel et al. | Neurolmage 54 (2011) 1427-1431

Before neurofeedback

After neurofeedback
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Fig. 3. Reflection of the UA enhancement in the raw EEG data. In the left column parts of the EEG of a selected responder are shown, recorded within the first (top) and last (bottom)
session. Only within the last session, the pronounced alpha rhythm is visible. In the right column the topographical maps of the UA are shown as averaged across all responders.

Cognitive performance

On average, 184+ 2.8 items were presented in the control group
with an average presentation time for a single item of 56.64:33.7. In
the NFT group, 167435 items were presented, each for approxi-
mately 66.9 + 23.1 (difference to control group n.s.). The performance
measures of the control group for the two mental rotation tests were
108.84+11.38 and 114,74 19.08. The performance measures of the
NFT group were 1169+ 11.50 and 129.7 4 11.63.

The mean increase of mental rotation test performance in the
control group was 5.9+ 11.48. In the NFT group the mean increase
was 12.8 4 7.98. The performance was significantly increased for the
NFT group (£(16)=2.21, p=1029), but not the control group (ns.).

For the control group, the UA before the second cognitive test was
not significantly different from the UA before the first cognitive test. For
the NFT group, as it was already mentioned, there was a significantly
higher UA amplitude in the first base rate of the last session (before the
second cognitive test) than in the first base rate of the first session
(before the first cognitive test). Thus, the NFT group, who did show UA
enhancement, also showed better cognitive performance, while the
control group lacked both UAenhancement and pronounced differences
in cognitive performance.

Neurolmage, 2011, Vol. 54



In the era of the fourth industrial revolution,
the wearable EEG, HRV applications are expanding very much.
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Fig. 1a. EEG recording on day 6 after admission. Transverse bipolar montage. Bandpass: 0.53-70 Hz. 50-Hz notch filter. Sensitivity 10 pV/mm. Note the repetitive
epileptiform discharges mostly in the bilateral frontal areas, over a slowing of the background activity.
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Fig. 1b. EEG recording on day 21 after admission. Transverse bipolar montage. Bandpass: 0.53-70 Hz. 50-Hz notch filter. Sensitivity 10 sV/mm. Note the periodic triphasic
waves with short periods (1-1.5 s) over 2 worsened background activity.
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