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New Phenotype due to change in gene expression as a
result of change in DNA sequence/DNA or Histone modification or non coding RNAs.
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Maternal caregiving and DNA methylation in human infants and children:

Systematic review Genes, Brain and Behavior, 2019
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The plasticity of well-being: A training-based
framework for the cultivation of human flourishing

Cortland J. Dahl*" @, Christine D. Wilson-Mendenhall*®, and Richard J. Davidson®?-<<"1
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Edited by Michael I. Posner, University of Oregon, Eugene, OR, and approved October 29, 2020 (received for review August 19, 2020)

Research indicates that core dimensions of psychological well-being can be cultivated through intentional
mental training. Despite growing research in this area and an increasing number of interventions designed
to improve psychological well-being, the field lacks a unifying framework that clarifies the dimensions of
human flourishing that can be cultivated. Here, we integrate evidence from well-being research, cognitive
and affective neuroscience, and clinical psychology to highlight four core dimensions of well-being—awareness,
connection, insight, and purpose. We discuss the importance of each dimension for psychological well-being,
identify mechanisms that underlie their cultivation, and present evidence of their neural and psychological
plasticity. This synthesis highlights key insights, as well as important gaps, in the scientific understanding of
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A Wandering Mind Is an

Unhappy Mind

Matthew A. Killingsworth* and Daniel T. Gilbert

nlike other ammals, human bemngs spend

a lot of time thinking about what is not

gomng on around them, contemplating
events that happened in the past, mught happen
in the future, or will never happen at all. Indeed.
“stimulus-independent thought™ or “mind wan-
denng™ appears to be the brain's default mode
of operation (/-3). Although this ability is a re-
markable cvolutionary achievement that allows
people to Jeam, reason, and plan. it may have an
emotional cost Many philosophical and religious
traditions teach that happiness is to be found by
fiving in the moment, and practitioners are trained
to resist mind wandenng and “to be here now.”
These traditions suggest that a wandenng mind is
an unhappy mind. Arc they nght?

Laboratory experiments have revealed a great
deal about the cogmtive and neural bases of mind
wandening (3-7), but littke about its emotional
consequences in everyday life. The most rehiable
method for investigating real-workd emotion 1s ex-
penence sampling, which mvolves contacting peo-
ple as they engage m their everyday activities and
askng them to report their thoughts, feelings, anc
actons st that moment. Unforunately, collectmg
real-time reports from large numbers of people as
they go about thewr daily bves s so cumbersome
and expensive that expenience sampling has rarely
been used to nvestigate the relationship between
mmd wandering and happimess and has always
been limited to very small samples (&, 9).

We solved this problem by developing a Web
application for the iPhone (Apple Incorporated,
Cupertino, California), which we used to create
an unusually large database of real-time reports
of thoughts. feelings, and actions of a broad range
of people as they went about their daily activ-
itics. The application contacts participants through
therr iPhones at random moments duning their
waking hours, presents them with questions.
and records their answers to a database at www.
trackyourhappiness.org. The database cumrently
contains nearly a quarter of a million samples
from sbout 5000 people from 83 different coun-
tries who range in age from 18 to 8K and who
collectively represent every onc of 86 major oc-
cupational categories.

To find out how often people’s minds wander.
what topics they wander to. and how those wan-
derings affect their happiness, we analyzed samples
from 2250 adults (58.8% male, 73.9% residing
the United States, mean age of 34 years) who were
randomly assigned to answer a happiness question
("How are you fechng nght now”™') answered on a
contgguous, shidige scale from very bad (0) to very

Y;mﬂ)l 145), Jﬁ ity @eshfn ((What are]vou
domng nght now”") answered by endorsing one or

y»

more of 22 activities adapéed from the day recon-
struction method (/4. /1), and a mmd-wandenng
question (“Arc vou thinking about something
other than what you're cumrently doing””) answerad
with one of four options: no; yes. something pleas-
es. somethmg neutral; or y omething un-
pleasant. Our analyses revealed three facts.

First, people’s minds wandered froquently, re-
gardkess of what they were doing. Mind wandenng
occurred n 46.9% of the samples and m at least
30% of the samples taken during every activity
except making love. The frequency of mind wan-
dening in our real-world sample was considerably
fugher than is typically seen in laboratory expen-
ments. Surpnsingly, the nature of people’s activ-
iies had only a modest mmpact on whether thew
minds wandered and had almost no mpact on the
pleasantness of the topics to which their minds
wandered (/2).

Second, multilevel regression revealed that peo-
pie were less happy when ther minds were wan-
dering than when they were not [slope (5) = -8.79,
P < 0.001], and this was true during all activitics,
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Fig. 1. Mean happiness reported during each ac-
tivity {top) and while mind wandering to unpleas-
ant topics, neutral topics, pleasant topics or not
mind wandering (bottom). Dashed line indicates
mean of happiness across all samples, Bubble area
indicates the frequency of occurrence. The largest
bubble (‘not mind wandering”) corresponds to

533% of the sanpmles,_a e gmallest bubble
£ Qi uyﬁpm/rydx 0’ Ocorl@ponds to

0.1% of the samples.

including the kast enjoyable. Although peoplke’s
minds were moee likely to wander to pleasant topics
(42.5% of samples) than to unpleasant topics
& of samples) o neutral topics (31% of sam-
les), people wiere no happier when thinking about
pleasant topics than about therr current activity (h =

052, not significant) and were considerably un-
happier when thinking about neutral topics (b =

7.2, P < 0.001) or unpleasant topics (b = -23.9,
P < 0,001} than about therr current activity (Fig. 1,
bottom). Although negative moods are known
to cause mind wandenng (/3), time-lag analyses
strongly suggested that mind wandering m our
sample was generally the cause, and not merely
the consequence, of unhappiness (/2).

Third, what people were thinking was a better
predictor of their happiness than was what they
were doing. The nature of people’s activities ex-
plamed 4.6% of the within-person vanance m hap-
piness and 3.2% of the between-person vanance m
happiness, but mind wandenng explained 10.8%
of withm-person vanance in happiness and 17.7%
of between-person vanance in happiness. The var-
sance explamed by mind wandering was largely
independent of the variance explained by the na-
ture of activities, suggesting that the two were m-
dependent mfluences on happiness.

In conclusion. a human mind is a wandering
nund, and a wanderng mund is an unhappy mind
The ability to think about what is not happening
1s a cognitive achievement that comes at an emo-
tonal cost
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Social Relationships: Overall findings from this meta-analysis
Social Relationships: High vs. low social support contrasted
Social Relationships: Complex measures of social integration
Smoking < 15 cigarettes daily#
Smoking Cessation: Cease vs. Continue smoking among patients with CHDB
Alcohol Consumption: Abstinence vs. Excessive drinking (> 6 drinks/day)¢

Flu Vaccine: Pneumococcal vaccination in adults (for pneumonia mortality)?

Cardiac Rehabilitation (exercise) for patients with CHDE
Physical Activity (controlling for adiposity)F
BMI: Lean vs. obese®

Drug Treatment for Hypertension (vs. controls) in populations > 59 yearsH

Air Pollution: Low vs. highI ‘
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Mind wandering and attention
during focused meditation : Afine-
grained temporal analysisof
fluctuating cognitive states

Hasenkampet al., 2012

) AWARE> MW
MOTOR > VISUAL
(motor control)
B
- SHIFT > MW
x=43
C

m 0 Focus > Mw

z2=32 x=41 y=33
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0

A

0

Posterior inferior

@ Sustaining Focus

nt o

!

@ Mind Wandering

Imaging of a meditator in the scanner
illuminates the posterior cingulate
cortex, the precuneus and other areas
that are part of the default-mode net-
work, which stays active when
thoughts begin to stray.

Posterior cingulate

The dorsolateral prefrontal
cortex stays active when the
meditator directs attention on
the breath for long periods.

6 O

0Yt ) 0] b

Anterior insula

© Dpistraction Awareness
The salience network, which includes
the anterior insula and the anterior
cingulate cortex, underlies the
meditator’s awareness of the
distraction. Once cognizant

that the mind has roved, the
volunteer pushes a button
to let researchers know

what happened.

Anterior cingulate cortex

prefrontal cortex

© Reorientation
of Awareness
Two brain areas—the dorsolateral
prefrontal cortex and the inferior
parietal lobe—are among those that
help to disengage attention from a
distraction to refocus on the rhythm
of the inhalations and exhalations.

Dorsolateral
prefrontal cortex
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8-week Mindfulness Based Stress Reduction induces brain changes
similar to traditional long-term meditation practice — A systematic
review

@ CrossMark

Rinske A. Gotink >, Rozanna Meijboom ", Meike W. Vernooij *”, Marion Smits °, M.G. Myriam Hunink *"*

? Department of Epidemiology, Erasmus MC, 3000CA Rotterdam, The Netherlands

b Department of Radiology, Erasmus MC, 3000CA Rotterdam, The Netherlands

“Department of Medical Psychology and Psychotherapy, Erasmus MC, 3000CA Rotterdam, The Netherlands

d Department of Health Policy and Management, Harvard T.H. Chan School of Public Health, Boston, 02115 MA, USA

ARTICLE INFO ABSTRACT

Article history:
Received 3 November 2015

The objective of the current study was to systematically review the evidence of the effect of secular
mindfulness techniques on function and structure of the brain. Based on areas known from traditional

Researchers from several universities explored whether medi-
tation might bring about structural changes in brain tissue.
Using magnetic resonance imaging, they found that 20 experi-
enced practitioners of one type of Buddhist meditation had
a greater volume of brain tissue in the prefrontal cortex
(Brodmann areas 9 and 10) and
the insula than a control
group did (graphs). These
regions play a role in
processing attention,
sensory information
and internal bodily
sensations. Future

Brodmannarea9

s,

long-term studies
will be needed to

confirm this finding.
Brodmann

Revised 24 June 2016 meditation neuroimaging results, we aimed to explore a neuronal explanation of the stress-reducing area 10 . =
Q\C;:?l[; fli 2 r_}ll;:fezl%lsu] 2016 effects of the 8-week Mindfulness Based Stress Reduction (MBSR) and Mindfulness Based Cognitive ] . .
July Therapy (MBCT) program. ® Meditation participants
Keywords: Meihods: We as‘sesse’d. the effe.ct of MBSR an_d MBCT (N‘= 11, all’MBSR), components of the programs Insula @ Control participants
Mindfulness Based Stress Reduction (N—ls}, and dlSpO?ll’lOI‘lal m1n@fulngss (N=4) on br.?ln function and/or str_ucture as assessed by 3
Structural MRI (functional) magnetic resonance imaging. 21 fMRI studies and seven MRI studies were included (two
Functional MRI studies performed both).
Results: The prefrontal cortex, the cingulate cortex, the insula and the hippocampus showed increased Insula Brodmann areas 9 and 10
activity, connectivity and volume in stressed, anxious and healthy participants. Additionally, the 25 25
amygdala showed decreased functional activity, improved functional connectivity with the prefrontal @
cortex, and earlier deactivation after exposure to emotional stimuli. )
Conclusion: Demonstrable functional and structural changes in the prefrontal cortex, cingulate cortex, ® @ @
insula and hippocampus are similar to changes described in studies on traditional meditation practice. o : e®
In addition, MBSR led to changes in the amygdala consistent with improved emotion regulation. These = 23 ® 2.3 )
findings indicate that MBSR-induced emotional and behavioral changes are related to functional and o ® ‘
structural changes in the brain. g Lo k @ ®
© 2016 Elsevier Inc. All rights reserved. _—é ® ® ® .‘ ® &
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~compassion
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LOVE AND COMPASSION
ARE NECESSITIES, NOT
LUXURIES. WITHOUT
THEM HUMANITY
CANNOT SURVIVE.

——— DALAT LAMA——
'r
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The Descent of Man and Selection in Relation to Sex, 1809 - 1882

London, 1871
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Soclal Safety Theory ( Slavich, 2020)
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Slavich Social Safety Theory: A Biologically Based Evolutionary Perspective on Life
Stress, Health, and BehaviorAnnu Rev Clin Psychol. 2020 May 7; 16: 265295.
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Loving Kindness And Compassion
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eSelf-Compassioné
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