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The concept of mental  well-being refers
to  op t imal  psycholog ica l  func t ion ing  and
experience.  Mental  heal th  has  largely been
def ined  as  absence  of  psych ia t r i c  i l lness .
Mind influences health and disease was once
considered  very  essent ia l  par t  of  medic ine
but  in  l as t  few hundred  years  mind  and
medic ine  have  s lowly  dr i f t ed  apar t .  For
much of the last century, psychology’s focus
on the amelioration of psychopathology has
overshadowed the  promot ion  of  wel l -be ing
and personal  growth.  But  beginning in  the
la te  1960s  wi th  a  sh i f t  in  focus  towards
prevention, and continuing to the present,  a
few researchers have been studying growth,
wel l  be ing  and  the  promot ion  of  wel l
be ingness .

How can  we  prevent  p rob lems  l ike
depress ion ,  subs tance  abuse ,  and
sch izophren ia  in  young  people  who a re
cons t i tu t ive ly  vu lnerab le  o r  who  l ive  in
wor lds  tha t  nur tu re  these  p rob lems ?
Prevention researchers have discovered that
human strengths such as courage, optimism,
interpersonal  ski l l s ,  fa i th ,  and hope act  as
buf fe rs  aga ins t  menta l  i l lness .  In  o ther
words ,  by minimizing the  des t ruct ive  s ta te
of  mind  and  enhanc ing  the  cons t ruc t ive
s ta tes  o f  mind  menta l  wel l -be ing  may be

promoted .  Low se l f  es teem,  harbor ing
nega t ive  emot ions ,  j ea lousy ,  j ack  of
compass ion  and  inab i l i ty  to  have  c lose
interpersonal relations are destructive states
of mind. Constructive states of mind include
self-respect, self-esteem,  feeling of integrity,
compassion,  benevolence,  generosi ty ,  t ruth,
the good,  the r ight ,  love and fr iendship.

Meditat ion  in  Sc ience

What  i s  the  p rac t ica l  answer  to  the
perennial human conundrum of how we can
be t te r  ba lance  nega t ive  and  pos i t ive
emot ions  and  hence  improve  menta l  wel l -
be ing ?  Whi le  modern  sc ience  has  focused
on  formula t ing  ingenious  chemica l
compounds  to  he lp  us  overcome tox ic
emot ions ,  t r ad i t iona l  p rac t ices  such  as
medi ta t ion ,  a lbe i t  more  labor - in tens ive ,  i s
an important  method for training the mind.
Meditation may be considered as an antidote
to the mind’s vulnerability to toxic emotions.
I f  des t ruc t ive  emot ions  mark  one  ex t reme
in human proclivities, research seeks to map
their antipode, the extent to which the brain
can  be  t ra ined  to  dwel l  in  a  cons t ruc t ive
range: contentment instead of craving, calm
ra ther  than  ag i ta t ion ,  compass ion  in  p lace
of  ha t red .
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Can  modern  neurosc ience  make  use  of
Yoga’s  exper ience  of  inves t iga t ion  of  the
mind through meditation practice ? How can
meditation improve the well-being ? What is
the role of meditation in effecting change in
the neuroscience of the emotions ? What is
the  ro le  o f  medi ta t ion  in  work ing  wi th
destructive emotions and negative emotions ?

With the widespread and growing use of
medi ta t ive  p rac t ices  in  hosp i ta l s  and
academic medical  centers for outpatient  for
mind/body  or  in tegra t ive  medic ine ,  the
quest ion of  possible  biological  mechanisms
by  which  medi ta t ion  may a f fec t  somat ic ,
cogni t ive ,  and affect ive  processes  becomes
increas ing ly  impor tan t .  Research  on  the
b io log ica l  concomi tan ts  o f  medi ta t ion
practice is sparse and has mostly focused on
changes  tha t  occur  dur ing  a  per iod  of
meditat ion compared with a  rest ing control
condi t ion  in  a  s ingle  exper imenta l  sess ion
(1–3) .  Whereas  these  s tud ies  have  been
informative, they tell us little about changes
tha t  a re  po ten t ia l ly  more  endur ing .
Moreover,  vir tually al l  forms of meditat ion
profess  to  a l ter  everyday behavior ,  e f fec ts
that  are  by def ini t ion not  res t r ic ted to  the
times during which formal meditation i tself
is  pract iced.  Thus,  i t  is  important  to focus
not  on the  per iod of  medi ta t ion i tse l f ,  but
ra ther  on  the  more  endur ing  changes  tha t
can be  detec ted  in  base l ine  bra in  funct ion
as  wel l  as  b ra in  ac t iv i ty  in  response  to
specif ic  emotional  challenges.

A search for the place of yoga in science
el ici ts  a  mixed response.  Numerous studies
claiming a beneficial effect of either various
asanas  or  media t ion  can  be  found .  These
repor t s  a re  mos t ly  o f  the  k ind  in  which

var ious  e f fec t s  measured  dur ing  or  a f te r
medi ta t ion  a re  enumera ted .  Repor t s  o f
inves t iga t ive  na ture  i . e . ,  s tud ies  t ry ing  to
e luc ida te  the  mechanism by  which  the
observed  e f fec t s  may  be  produced  a re
however  very  few.  Never the less  such
scientific evidences is being examined by the
pol icy  makers  on  hea l th  i s sues  before
t rea tment  s t ra teg ies  can  be  formula ted .

Before going into the scientific evidence
for the use of meditation it would be worth
discussing the types of scientific studies that
can  be  under taken .  A d i lemma ex is t s
be tween  those  who be l ieve  tha t  the  mos t
va luab le  l essons  about  the  b ra in  can  be
learned  f rom s ta t i s t i ca l  ana lys i s  invo lv ing
la rge  number  o f  sub jec t s  and  those  who
believe that doing right kind of experiments
on the r ight  subjects  -even a single person
can  y ie ld  more  usefu l  in format ion .  I t s
resolution is obvious: it’s a good idea to begin
with  exper iments  on s ingle  cases  and then
to confirm the f indings through s tudies  on
addi t ional  subjec ts .

S tud ies  on  medi ta t ion  too  fo l low the
same pa t te rn .  Two k inds  of  research  on
medi ta t ion  a re  done ,  one  i s  work  wi th
ind iv idua ls  who in  fac t  a re  na ive  to
medi ta t ion ,  t ra in  them wi th  a  shor t - t e rm
program of  medi ta t ion  based  on  cer ta in
medi ta t ion  prac t ices  and  then  look  a t
changes  tha t  occur  over  a  re la t ive ly  shor t
period of time, just over the course of several
weeks  or  months .  What ’ s  ac tua l ly
remarkable  i s  tha t  s ign i f ican t  changes  a re
found over such a short period of time which
are  impor tan t  s ince  they  have  profound
impl ica t ions  fo r  the  po ten t ia l  human
deve lopmen t .



Indian J Physiol Pharmacol 2006; 50(3) Medi ta t ion  and  Menta l  Wel l  Being 207

The second kind of work is with experts,
people ,  who  have  spen t  many  years  in
contemplative practice and have really very
finely honed their  skil ls  in these practices.
Ind iv idua ls  who have  spent  qu i te  a  b i t  o f
t ime training their  mind is  actually a more
v igorous  and  sc ien t i f i c  way  to  p roceed  in
looking  a t  re la t ions  be tween  bra in  even ts
and menta l  events  because  one  i s  working
with individuals  whose minds,  i f  one wil l ,
a re  as  wel l  ca l ib ra ted  as  phys io log ica l
instruments.  In these individuals we should
expec t  to  see  more  robus t  assoc ia t ions
between speci f ic  neural  events  and repor ts
of  their  mental  experiences than we would
see  in  ind iv idua ls  who  a re  un t ra ined .
S tud ies  on  medi ta to rs  who have  prac t iced
one  par t i cu la r  school  o f  medi ta t ion  for
ten  to  f i f ty  thousand  or  more  hours
cons t i tu te  th i s  type  of  s tud ies .  These
s tud ies  have  con t r ibu ted  t remendous ly
about  the  phys io logica l  and  espec ia l ly  the
psychological changes brought about by the
pract ice  of  medi ta t ion.  Number  of  subjects
i s  compromised  bu t  the  reproduc ib i l i ty  o f
resu l t s  i s  remarkable .  The  sh i f t  be tween
the  normal  and  medi ta t ive  s ta te  makes
the  exper imente r  t ry  a  l a rge  number  o f
sophis t i ca ted  exper imenta l  parad igms
poss ib le .  The  resu l t s  o f  these  s tud ies  a re
landmark  f ind ings  for  neura l  mechanisms
under ly ing medi ta t ion  ef fec ts .

What  sort  of  person is  at t racted to and
can be  benef i ted  by  medi ta t ion ?  Evidence
sugges t s  tha t  sub jec t s  who  a re  h igh ly
anxious  and  who have  some capac i ty  to
voluntar i ly  self  regulate  their  a t tent ion are
l ike ly  to  exper ience  sub jec t ive ly  pos i t ive
effects from meditat ion (4).  I t  is  suggested
tha t  medi ta t ion  wi l l  be  under taken  by
individuals  who,  on  an  average ,  show low

cogni t ive  and  somat ic  anx ie ty  because
evidence suggests that people with elevated
levels of anxiety will  not,  at least initially,
be benefited by meditation and will  be less
likely to persist in their practice (5). Long-
term meditation is known to reduce cognitive
anxiety compared to physical exercises which
is  known to  reduce  somat ic  anx ie ty .
Longitudinal  study performed on meditators
reported that  those who pract iced regularly
for  more  than  12  months  charac te r ized
themselves as  less  anxious,  more calm and
peaceful than those who dropped out before
12 months (6, 7). Further it was shown that
ind iv idua l s  who  a re  in te res ted  enough  in
meditation to have begin to practice, report
more  ins tances  o f  spontaneous ,  to ta l
at tent ional  involvements  than a  comparable
control group. This substantiates the use of
non  random s tudy  des igns  in  Yoga  and
medi ta t ion  as  i s  genera l ly  repor ted  in
l i t e r a t u r e .

Medita t ion  in  pract ices  for  menta l  we l l -be ing

Meditation is a relaxing experience, and
has  there fore  been  used  pr imar i ly  fo r  the
d isorders  to  which  menta l  s t ress  makes  a
s ign i f ican t  con t r ibu t ion .  These  d i sorders
inc lude  hyper tens ion ,  coronary  a r te ry
d isease ,  insomnia ,  incont inence ,  headache ,
chron ic  pa in ,  espec ia l ly  low back  pa in ,
s t ress - re la ted  symptoms in  cancer ,  anxie ty
disorders and premenstrual syndrome (8, 9).
The efficacy of meditative techniques in such
a wide variety of disorders is not surprising
in view of mounting evidence in favor of the
mind-body relationship. Physical and mental
re laxa t ion ,  as  ach ieved  dur ing  medi ta t ion ,
has  reproducible  physiological  effects  such
as  an  increase  in  EEG a lpha  ac t iv i ty  and
skin resistance, and reduction in respiratory
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types of meditation. Perceptual and cognitive
abi l i t ies ,  concentra t ion,  a t tent ion,  memory,
creativity,  comprehension and empathy have
been  shown to  improve  wi th  medi ta t ion
practice.  A review on studies on yoga as a
therapeutic  intervention has been published
eva lua t ing  the  psychophys io log ica l  e f fec t s
(24) .  These  s tudies  are  most ly  based on a
variety of  meditat ion techniques other  than
mindfu lness  medi ta t ion  which  i s  more
common in  Buddhis t  medi ta t ion .

According to  Buddhis t  v iew medi ta t ion
influences emotion and cognition, processes
tha t  cannot  be  separa ted .  Every  reg ion  in
the brain that has been identified with some
aspect  of  emotion has  a lso  been ident i f ied
with certain aspects  of  cognit ion (25).  The
c i rcu i t ry  tha t  suppor t s  a f fec t  and  the
c i rcu i t ry  tha t  suppor t s  cogni t ion  a re
comple te ly  in te r twined—an ana tomica l
arrangement consistent  with Buddhist  view.
For achieving enduring happiness Buddhists
and psychologists alike believe that emotions
s t rongly  in f luence  people ’s  thoughts ,
words,  and actions and that ,  at  t imes,  they
he lp  people  in  the i r  pursu i t  o f  t rans ien t
pleasures and satisfaction. From a Buddhist
perspec t ive ,  however ,  some emot ions
are  conduc ive  to  genuine  and  endur ing
happiness  and  o thers  a re  no t .  Buddhis t
practices themselves offer a therapy, not just
for  the  d is turbed,  but  for  a l l  who seek to
improve the quality of their l ives (26)

Lutz et al (27) conducted a study on eight
long- te rm Buddhis t  p rac t i t ioners  (wi th
10 ,000  to  50 ,000  hours  o f  medi ta t ion
exper ience over  t ime per iods  ranging f rom
15 to  40  years )  and  10  hea l thy  s tuden t
vo lun teers  who underwent  medi ta t ive
training for 1 week. High-amplitude gamma-

ra te ,  oxygen  consumpt ion ,  a r te r ia l  l ac ta te
levels ,  and sympathetic  act ivi ty (10–12).  I t
has been reported that those who have been
meditating for more than 5 years are, on an
average, biologically 12 years younger than
people  the i r  age  in  the  genera l  popula t ion
(13) .  The  indica tors  of  ag ing  used  in  th is
study were acuity of hearing,  near-point  of
vision and systolic blood pressure. At cellular
level ,  s lower aging may be due to reduced
oxidative stress as suggested by lower lipid
peroxide levels in meditators (14). However,
by  fa r  the  mos t  impress ive  ev idence
in  favour  o f  the  mind-body  re la t ionsh ip ,
which  medi ta t ion  exp lo i t s  fo r  secur ing
hea l th - re la ted  benef i t s ,  has  come f rom
psychoneuroimmunology (15) .

Assessment of the subjective well  being
and  anx ie ty  l eve l s  a f te r  a  b r ie f  l i f es ty le
modif icat ion educat ional  program based on
the principles of yoga showed improvement
of  bo th  the  parameters  in  two separa te
studies (16, 17). A separate study conducted
on 38 patients revealed that the intervention
was effect ive in  reducing the s ta te  anxiety
in  males  bu t  anx ie ty  as  a  t ra i t  was  more
effectively reduced in females (18). With the
same lifestyle intervention, serum lipids and
fasting plasma glucose levels were found to
be  improved in  n ine ty-e ight  subjec ts  (19) .
These  s tud ies  sugges t  tha t  a  yoga-based
shor t  educa t iona l  p rogramme pos i t ive ly
modifies the people’s subjective well  being
and anxie ty  levels .  Psychologica l  s t ress  i s
an important  r isk  factor  for  many diseases
(20–22)  and  thus  above  ment ioned
improvements appear to be valuable in terms
of  pr imary prevent ion.

Murphy and Donovan (23) have reviewed
extensively the behavioral effects of various
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band  osc i l l a t ions  and  phase-synchrony
dur ing  medi ta t ion  was  ob ta ined  in  long-
te rm Buddhis t  p rac t i t ioners .  These
electroencephalogram patterns differed from
those of  controls ,  in part icular  over lateral
f ronto  par ie ta l  e lec t rodes .  In  addi t ion ,  the
ratio of gamma-band activity (25–42 Hz) to
s low osc i l l a to ry  ac t iv i ty  (4–13  Hz)  was
initially higher in the resting baseline before
medi ta t ion  fo r  the  p rac t i t ioners  than  the
cont ro l s  over  media l  f ron to  par ie ta l
electrodes. This difference increased sharply
dur ing  medi ta t ion  over  mos t  o f  the  sca lp
e lec t rodes  and  remained  h igher  than  the
in i t i a l  base l ine  in  the  pos t  medi ta t ion
base l ine .  These  da ta  sugges t  tha t  menta l
t ra in ing  invo lves  t empora l  in tegra t ive
mechanisms and may induce short- term and
long- te rm neura l  changes .

Severa l  s tudies  have  found an  increase
in  s low a lpha  or  the ta  rhy thms  dur ing
meditation. The comparison is limited by the
fac t  tha t  these  s tud ies  typ ica l ly  d id  no t
ana lyze  fas t  rhy thms .  More  impor tan t ly ,
these  s tudies  main ly  inves t iga ted  d i f fe ren t
forms of voluntary concentrative meditation.
These concentration techniques can be seen
as a particular form of top-down control that
may  exhib i t  an  impor tan t  s low osc i l l a to ry
component.  Various meditative states (those
tha t  involve  focus  on  an  objec t  and  those
tha t  a re  ob jec t less )  may  be  assoc ia ted
wi th  d i f fe ren t  EEC osc i l l a to ry  s igna tures .
The  h igh-ampl i tude  gamma ac t iv i ty
found in some of these practit ioners is,  the
h ighes t  repor ted  in  the  l i t e ra tu re  in  a
nonpathological  context .  Assuming that  the
amplitude of the gamma oscillation is related
to  the  s ize  o f  the  osc i l l a t ing  neura l
population and the degree of precision with
which cells oscillate, these data suggest that

mass ive  d i s t r ibu ted  neura l  assembl ies  a re
synchronized with a high temporal precision
in the fast frequencies during this state. This
gradua l  inc rease  a l so  cor robora tes  the
Buddhis t  sub jec t s ’  verba l  repor t  o f  the
chronometry of their practice. Typically, the
t rans i t ion  f rom the  neu t ra l  s t a te  to  th i s
medi ta t ive  s ta te  i s  no t  immedia te  and
requires  5–15 s ,  depending on the subject .
The  endogenous  gamma-band  synchrony
reflects a change in the quality of moment-
to -moment  awareness ,  as  c la imed  by  the
Buddhist  pract i t ioners and as postulated by
many models  of  consciousness .  In  addi t ion
to  the  medi ta t ion- induced  e f fec t s ,  a
d i f fe rence  in  the  normat ive  EEG spec t ra l
p rof i l e  be tween  the  two popula t ions  was
found  dur ing  the  res t ing  s ta te  before
medi ta t ion .  I t  i s  no t  unexpec ted  tha t  such
di f fe rences  would  be  de tec ted  dur ing  a
res t ing  base l ine ,  because  the  goa l  o f
medi ta t ion  prac t ice  i s  to  t rans form the
baseline state and to diminish the distinction
be tween  formal  medi ta t ion  prac t ice  and
everyday  l i fe .  The  d i f fe rences  in  base l ine
activity suggest that the resting state of the
bra in  may  be  a l t e red  by  long- te rm
medi ta t ive  prac t ice .

This  s tudy  i s  cons i s ten t  wi th  the  idea
that attention and affective processes, which
gamma-band  EEG synchroniza t ion  may
reflect, are flexible skills that can be trained.
I t  remains  for  fu ture  s tudies  to  show tha t
these  EEG s igna tures  a re  caused  by  long-
te rm t ra in ing  i t se l f  and  no t  by  ind iv idua l
differences before the training, although the
pos i t ive  cor re la t ion  tha t  was  found  wi th
hours  o f  t ra in ing  and  o ther  randomized
cont ro l led  t r i a l s  sugges t  tha t  these  a re
t ra in ing- re la ted  e f fec t s .  The  func t iona l
consequences  o f  sus ta ined  gamma-ac t iv i ty
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dur ing  menta l  p rac t ice  a re  no t  cur ren t ly
known but need to be studied in the future.
The study of experts in mental training may
of fe r  a  p romis ing  research  s t ra tegy  to
investigate high-order cognitive and affective
processes .

In a randomized control study alterations
in brain and immune funct ion produced by
mindfulness meditation were examined (28).
Ef fec t s  on  bra in  and  immune  func t ion  of
8-week  c l in ica l  t ra in ing  program in
mindfu lness  medi ta t ion  appl ied  in  a  work
envi ronment  wi th  hea l thy  employees  was
done  in  an  exper imenta l  and  a  wai t  l i s ted
control group. EEG was measured before and
immediately af ter ,  and then 4 months af ter
an 8-week t raining program in mindfulness
meditation. At the end of the 8-week period,
subjects in both groups were vaccinated with
inf luenza  vacc ine .  For  the  f i r s t  t ime  a
s ign i f ican t  inc reases  in  l e f t - s ided  an te r io r
ac t iva t ion ,  a  pa t te rn  p rev ious ly  assoc ia ted
wi th  pos i t ive  a f fec t ,  in  the  medi ta to rs
compared  wi th  the  nonmedi ta to rs  was
demonstrated.  The asymmetries reflect  both
state and trait components (28, 29) with both
phasic positive mood as well as dispositional
pos i t ive  a f fec t  assoc ia ted  wi th  g rea te r
relative left-sided anterior activation. On the
basis of an extensive corpus of both animal
and  human da ta ,  Davidson  and  co l leagues
sugges ted  tha t  p re f ron ta l  ac t iva t ion
asymmetries are plastic and could be shaped
by training (29). On the basis of a growing
l i t e ra tu re  on  the  neura l  bases  o f  emot ion
regula t ion  i t  has  been  sugges ted  tha t  le f t -
s ided anter ior  act ivat ion is  associated with
more  adapt ive  responding to  negat ive  and/
or stressful events.  Specifically,  individuals
wi th  g rea te r  l e f t - s ided  ac t iva t ion  have
been found to show faster  recovery after  a

negative provocation. A significant increase
in antibody liters to influenza vaccine among
subjec t s  in  the  medi ta t ion  compared  wi th
those  in  the  wai t - l i s t  con t ro l  g roup  was
found.  Also ,  the  magni tude  of  increase  in
left-sided activation predicted the magnitude
of antibody t i ter  r ise to the vaccine.  These
f ind ings  demons t ra te  tha t  a  shor t  p rogram
in  mindfu lness  medi ta t ion  produces
demonst rable  ef fec ts  on  bra in  and immune
func t ion .  These  f ind ings  sugges t  tha t
meditation may reduce anxiety and negative
affect  and increase posit ive affect .

How medi ta t ion  works

Some of  the  fac t s  and  specu la t ions  on
the influence of yoga on brain and behavior
have  been  d i scussed  in  a  gues t  ed i to r ia l
ea r l i e r  (30) .  A decade  ago  the  dogma in
neurosc ience  was  tha t  the  b ra in  con ta ined
all its neurons at birth and it was unchanged
by life’s experiences.  The only change that
occur red  over  the  course  o f  l i fe  was
a l te ra t ions  in  synap t ic  con tac t s  and  ce l l
dea th  wi th  ag ing .  But  the  new watchword
in neuroscience is neuroplasticity, the notion
tha t  the  b ra in  con t inua l ly  changes  as  a
resu l t  o f  our  exper iences -whether  th rough
f resh  connec t ions  be tween  neurons  o r
th rough  the  genera t ion  of  new neurons .
Musical training, where a musician practices
an instrument for every day for years, offers
an  ap t  model  fo r  neurop las t i c i ty .  MRI
studies find that in a violinist, for example,
the  a reas  o f  the  b ra in  tha t  con t ro l  f inger
movement  in  the  hands  tha t  does  the
fingering grow in size. Those who start their
t ra in ing ear l ier  in  l i fe  and pract ice  longer
show b igger  changes  in  the  b ra in .
Presumably  a  s imi la r  e f fec t  by  prac t ice
occurs  in  medi ta t ion ,  which  can  be  seen ,
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from the perspective of cognitive science as
the  sys temat ic  ef for t  to  re t ra in  the  re la ted
mental  and emotional  ski l ls  (30) .

Desp i te  the  popula r i ty  o f  medi ta t ion ,
l i t t l e  i s  known about  the  phys io log ica l
pathways and biological structures involved.
Trus t ,  be l ie f  and o ther  subjec t ive  or  more
genera l  fac tors  may  p lay  a  ro le  (31–33) .
Thus, the role of belief, emotions, and limbic
ac t iva t ion  i s  o f  in te res t .  Be l ie f  has  an
emot iona l  component  in  tha t  the  b ra in
mot iva t ion  and reward  c i rcui t ry-  l inked to
the  l imbic  sys tem –  i s  re in forced  wi th  a
pos i t ive  emot ional  va lence  a t tached to  the
be l ieved  in  person ,  idea ,  o r  th ing .  This
emot iona l ized  memory ,  po ten t ia l ly
accompanied  by  ‘ somat ic  markers ’  (bodi ly
sensations that may escort an emotion), sets
the ‘feeling tone’, i.e., it strongly influences
what  ‘ fee l s  r igh t ’  to  a  person  (34) .
Furthermore, emotion may reinforce a belief
and t r igger  posi t ive physiological  react ions
even ‘against’  rat ionali ty (35).  Thus,  belief
in  regard  to  a  doc tor  o r  a  the rapy  (e .g . ,
medi ta t ion)  may  s t imula te  na tura l ly
occur r ing  ‘hea l thy’  p rocesses  (34) .  These
subjective processes may particularly involve
limbic structures,  i .e . ,  ‘remembered wellnes
(34) .  Be l ie f  and  expec ta t ion  a re  c ruc ia l
components  o f  acupunc ture ,  massage ,
medi ta t ion  and  mus ic  therapy  t rea tment .
When pat ients  ac t ive ly  par t ic ipa te  in  the i r
treatment,  i .e . ,  posit ively anticipate cl inical
e f fec t s ,  the  chosen  therapy  presumably  i s
more  e f fec t ive  (33) .  I t  i s  wel l  know tha t
sub jec t s  who  show in te res t  in  l ea rn ing
meditat ion are bet ter  benefi ted by i t  (33).

Relaxa t ion  response :  An e lementa l
phys io log ica l  phenomenon ca l led  the
‘relaxat ion response’  (RR) has  been shown

to produce changes similar to meditation. It
i s  an  innate  physiological  response  that  i s
the opposite of the stress response (34). The
RR has the potential to be elicited actively,
i . e . ,  consc ious ly  ( in  humans) ,  no t  on ly
au tomat ica l ly ,  bu t  by  the  use  o f  var ious
techniques such as repetitive imagination or
verbal izat ion of  a  word,  prayer ,  phrase,  or
even  repe t i t ive  muscu la r  ac t iv i ty ,
p rogress ive  musc le  re laxa t ion ,  medi ta t ion ,
yoga  and o ther  methods  (36) .  With  regard
to  the  CNS,  the  RR act ivates  areas  in  the
bra in  respons ib le  fo r  emot ion ,  a t t en t ion ,
mot iva t ion ,  and  memory  (e .g . ,  an te r io r
cingulate, hippocampal formation, amygdala)
and  may a l so  se rve  the  con t ro l  o f  the
au tonomic  nervous  sys tem (37–39) .
Improvement of concentration and cognitive
function, e.g.,  memory (33, 40) may be due
to hippocampal / l imbic  act ivat ion,  including
reward or  motivat ion c i rcui t ry  involvement
(34).  The anxiolytic effects of the RR may
occur  by  promot ion  of  an  inh ib i to ry
(GABAergic)  tone  in  speci f ic  areas  of  the
brain (41). As already mentioned meditation
has  been  shown to  increase  l e f t - s ided
an te r io r  ac t iva t ion  of  the  b ra in ,  a  pa t te rn
that  is  associated with posit ive affect  (28).
Again ,  pos i t ive  emot ion- re la ted  bra in
ac t iv i ty  i s  a  subs tan t ia l  pa r t  o f  the  CNS
reward circuitry,  and the frontal  regions of
the  b ra in  no t  on ly  a re  invo lved  in  RR
pathways,  but  a lso  exhibi t  a  specia l iza t ion
for  cer ta in  forms of  pos i t ive  and negat ive
emot ion  (25) .  In te res t ing ly ,  re l i ab le
increases  in  l e f t - s ided  ac t iva t ion  a re
observab le  wi th  medi ta t ion  t ra in ing  in
response to  both  the  posi t ive  and negat ive
af fec t  induc t ion  (28 ,  29) .  Spec i f ica l ly ,
individuals  wi th  greater  lef t  s ided anter ior
ac t iva t ion  have  been  found to  show fas ter
recovery af ter  a  negat ive provocat ion (29) .
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Increases  in  reg iona l  ce rebra l  b lood  f low
( i . e . ,  b ra in  ac t iv i ty )  fo l lowing  or  coming
along wi th  medi ta t ion  have  been  de tec ted ,
for  example ,  in  the  dorsola tera l  pref ronta l
cor tex ,  infer ior  or  orb i ta l  f ronta l  cor t ices /
anterior regions, inferior parietal lobes, pre-
and  pos tcen t ra l  gyr i ,  t empora l  lobes ,
c ingula te  gyrus ,  h ippocampus  and  para
h ippocampus ,  amygdala ,  g lobus  pa l l idus /
s t r i a tum,  tha lamus ,  and  the  ce rebe l la r
vermis  (38 ,  39 ,  42 ,  43) .  Severa l  s tud ies
demonstrated an inverse correlation between
the  dorso la te ra l  p re f ron ta l  and  the
ipsilateral  superior parietal  lobe blood flow
change .  This  cor re la t ion  may  re f lec t  an
a l te red  sense  o f  space  exper ienced  dur ing
meditation (39, 42). Clearly, meditation is a
complex phenomenon tha t  involves  severa l
coord ina ted  cogni t ive  p rocesses  and
autonomic  nervous  sys tem a l te ra t ions .
Fur ther ,  be l ie f  a f fec t s  mesocor t ica l -
meso l imbic  appra i sa l  o f  an  exper ience ,
leaving one, for example, well  and relaxed.
Yet ,  t rus t  o r  be l ie f  in  a  the rapy/ therap is t
may facilitate positive affect, sense of well-
be ing ,  and  mot iva t ion ,  the reby  involv ing
l imbic/ reward c i rcui t ry  act ivat ion,  poss ibly
leading to relaxation (i .e. ,  elicitation of the
RR) or initiating beneficial placebo response
(34). Focus on emotion-related brain activity
i s  impor tan t  because  medi ta t ion  has  been
found in numerous studies to reduce anxiety

and increase positive affect (16, 17, 44–48).

Thus we believe that reasonable evidence
indeed exis t s  for  the  use  of  medi ta t ion  to
promote  wel l -be ing .  Sc ien t i f i c  s tud ies  a re
ava i lab le  demons t ra t ing  the  benef ic ia l
effects of meditation; a few of them tell us
about  changes  tha t  a re  po ten t ia l ly  more
endur ing .  The  long  las t ing  e f fec t s  o f
meditation are probably what we are looking
for  improving  the  wel l -be ing .  An
unders tand ing  of  the  neura l  c i rcu i t ry
under ly ing  emot ions ,  cogni t ive  behavior ,
negative and positive psychological processes
will definitely help scientists to explore the
evidence we are seeking for the effectiveness
of  t rad i t iona l  p rac t ices  l ike  medi ta t ion .
However ,  Bern ie  S iege l  (49)  has  s ta ted
“science teaches us that we must see in order
to believe, but we must also believe in order
to see. We must be receptive to possibilities
that science has not yet grasped, or we will
miss them. It is absurd not to use treatments
tha t  work ,  jus t  because  we  don’ t  ye t
unders tand  them”.  Therefore  whi le  the
scient if ic  s tudies on how meditat ion brings
about the positive effects continues, it should
be used as an effective therapy to reduce or
preven t  the  inc idence  of  s t ress  re la ted
d isorders  and  psychopa tho logy  whi le
improving  the  qua l i ty  o f  l i fe  and  menta l
wel l -being.
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