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Neuroscience study in mindfulness meditation

Orawan Silpakit, M.D.

Abstract

Objective To review neuroscience study in mindfulness meditation.

Material and Methods Articles retrieved by using mindfulness as a key word from online data
sources between 1990 to November 2011. Review and case control study articles in English and Thai
were reviewed.

Results Electroencephalographic (EEG) study showed different pattern between 2 techniques
of meditation i.e. open meditation (OM) and focus meditation (FM). Other factors such as duration of
practice, state of meditation were influenced EEG pattern. EEG in OM increased theta activities at bi-
lateral frontal areas than at rest. Gamma power increased at parieto-occipital areas. Functional magnetic
resonance imaging study (fMRI) showed different sites of activation/deactivation between OM and FM.
Novice and expert showed different site of activation during meditation and relaxation. Data also showed
increase gray matter especially at left prefrontal area in continuous meditation cases. However, further
research which a consensus methodology is needed.

Conclusion EEG in OM increased theta activities at bilateral frontal areas than at rest. Gamma

power increased at parieto-occipital areas. fMRI showed increase gray matter from continuous practice.

Key words : EEG, MRI, mindfulness, meditation
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(mindfulness, sati)
Toenanwsznmarawawuneandy  aslyss
wanefe mazAndalusdieydriingiay 1 fyne
fogluTinuszandu AU duandd vanens 33@n
Fiatunenieladuvme dunnadidusniog
AflusssngnAinsznnoddudduny §5eu
fransaanlFiiadusnan telae i faoaew
padevasns’ neaziuaniiniUszgndmstingd
WINNFIINAUAITINY wadnssnU1dn w30
mMstdaeuuwIzan W AsEnafLUY mind-
fulness based stress reduction (MBSR) &1%5U
13AA3YA™ mindfulness based cognitive therapy
(MBCT) &1%5U T3aTaLesn° Aad1atansia® n1g
AuRaUnd® Taefinnamungan ldveganuann
miﬁﬁﬂéﬁ . awareness, A1NLdla : attention,
e remembering mamqummam% . accep-
tance LUFARY : nonjudgment LLAZLHARAT : com-
passion” wazluAINNRN18YRIARINY1FN IR
AIANAALUINNTNN1TINTATENUN TR ONTU
UaqUuvaue (awareness, of present experience,
with acceptance)’ 99 Siegel A14UNIZFUYDIAR
Wu 3 52U Ae (1) receptive %38 mindfulness
awareness Wun1sdosnaReiAntuduune
dunsinduiiolusazaudinisaiauiosn
NNNTUSUAILALARUABDILUULTUANY (2) self
observational awareness LRNNTHILAAAULDIAIL
pnasEning nsilasfidnuaiznssiededu
Wandng geNsU wag (3) reflexive awareness LU%
fnannes “la” flagd “la” Taglidadldnaa
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judgment awareness) WaLAIATENUNTTAATU
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onsugiazAeatasiy emotional regulation (317
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prefrontal cortex (PFC) Wa#393AU amygdala
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AuaaNN1aINAIINAANSD ReTivisaLilag
Wusalusialuinuszaniusiag T wanani
wAdla ¥IBFULUUAIIANIUT  (meditation) 1w
nsAnedefiannanainnaty 99 Lutz wag
ang” Awundu 2 ngnlualds n1sn1Iwn
LUUNRUA AI0aN0ZN1IUY  (concentration or
focus meditation: FM) %38 Ldun13Amuadng
asnafinandanselala (attention) Snalfield
WAANNEID Aalanaunane’  J39n15ULUR
LANE19ARIY WU AAUAAINIIUY ANAUANIN
fnuan1snaeulnaresseme wiensinuuy
FUdHUIA1IUT  (insight meditation %38 open
meditation: OM) Ferdun1siRediiAnds
menmaaznlaluisazvaee ngldivuning

7 snakuLiEsnaLiie

91THEIHAITN1IN
Widnawiulasanwal Wwtieuseaniuduandd
Aetwaslities asenfensinnurEen1Iwm
Lﬁ@iﬁﬁﬂ%uﬂ@ﬁﬂ (state of sati) Wiodidauad
UpYe Lilp9e Alaafidnsnan saasen e
Annuaudruig 8a1ieds Wuiieeddong
Foladenile” aufdaaiulasanval aanens
Samdgaiunndluiign® edrsladnnalunis
Anufvaese sielutszmdlng ¥Se MBSR Snnsiintis
FM, OM maugdwldiilosain FM azifena
##n13 OM Fasudnandisnnt e
unANaiEingUazdediionumaunis
AnwUsedmingansvesnisnian Inglainanads
N33UIUNGAMINET BT U ALY conscious-
ness, awareness, attention LAYNIIUIYUWIBUNA
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lug1udaya Pubmed Central, Science direct,
Springerlink, Scorpus, Willey LL@%L@%@@?J@?U&%
Google MNWuAT A./. 1990 59 WHFAN1YU 2011
AWUNAINTINUNANNHLIN DN 318919
FWeluen wznwdengy nulneldanin
317 46
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LgunamaiiiesdesuazaansoRuAy
T§Suan 17 1399 (@NE19819B9MIEEY 12,
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R ORNBIAIINLANFI9Y89N13 191U DI DY
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WenuniwnisineIdagninaawlniianes
(electrocephalogram: EEG) functional magnetic
resonance imaging (fMRI) &g single photon
emission computed tomography (SPECT) lag
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EEG
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A399M81 (818 A1ILIW WAV LAEA) 81 HUAA
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WA DINAITNT WY

AMIAndRNNasie EEG wansneduly
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Fn13AnwIauInIINwe lld N saUT e Uy
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FI9E19kANG19N  wazdAwIuAIui1INne”
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AmsuUszwAlnglul w.e veas §97101
Insfiyad™ MeRnwIn1seeningonie  wuy step
WIDNAURNANTIWINANWINGYS 9143% 110 AR
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ngufieandideniesanduiindunisieis
U 15 uasifiavan aupsUaN nguTiRngdan?
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yne3efididuniiriugas 5 Juf waznganaue
Aanassfiunaniuuoariluduandidi 2, 4 uaz
g dUasi wudrlungudisiaandsoadunis
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LAZILATIZAIE spectral analysis
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3 Wil sasiy OM slemsEnianunf 1Wu
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ABIINYANNLBIATUAHN-RRY BAZAIUT 19D
39Ny WIgugununsiewas wudndnng
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finloelFAndemanissifiniuanloeidunanizel
‘ﬁl”a”] U (neutral past events) Weldiesiun
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YWIAYBIARUE A ANTRA G unde frontal LSl
WisuWeuiunazin Tnefinduwnusin (3050
Hz) iU occipital lobe Sluwaliadaiusiv
Uszdunsaiszesafiinds  S9n1sAneves
Cahn ldnU alpha effect 32WI9NNIWIAUNY
Und lug@eavney Jedreainnisfinuees Chan
waz Robertson Lun1s@nuugfnufdflna n1s
Waguulasionanisnaandun1ssasuresaues
fisinsaeunlas dau gamma effect {318971%
eLu'ﬁﬂaammamew@ﬁL’?J"ela?myt,mzmiﬂ’mm
LUULALAA1YRIaNNETUR agnalsAnia nng
3189794 gamma effect AUszaulunsanussaly
TuIURUUNIIAIIUT ASUUAN  Fundeves
electrode T3LA312%

Travis Wag Shear® TANUNIUNITAN®I
EEG Tumsnangduuusine agudnluvastin
Waaw Gu Tenzaznunausfeuns frontal
midline g9 L,Lam'ﬁ'mmﬁﬂﬁ’] g‘ULL‘U‘U Transcen-
dental Meditation (TM) LUUNNTENAZA1IUT LU
wilefinundunoanings uddmiudinnauseies
Wunsinelunssiuanunduug 2 (Asd
20-30Hz) WATAABLANNT IuuaEAiniIa9n1aw)
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fupraflenifinannty? widaatudelitadide
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Tuvaen1Iu WUIENIINTEAUYRIANDIRIU
dorsolateral prefrontal cortex (DLPFC) 19991
fiadNuUINTINIIAN JULUUAINIIATSEImMALA
R R DS P EREE e PT IR ERPPERY
wanegf 1y MInnfitmsaasiela fnns
N326uANBIAIN anterior cingulated cortex (ACC)
bae medial prefrontal cortex N1TN1IUN ‘ﬁﬁmu@
A1NANNINTEAUAIU frontoparietal network
NIMMuAgeNINE (aNeBInNAn AINIAN
ygla) finnanszsu frontolimbic” uananniiazes
nanfifingd Audnsnanisnszdudunsiumsied
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insula, thalamus, basal ganglion &g cerebellum
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ﬂi%éju(ﬁ%m%iﬁ left superior frontal gyrus (SFG)/
middle frontal gyrus (MFG) GLmegmmuﬁam%em
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wagngufigaefidnuaudalusnisanauniaie
weendn 19,000 $3lu9 (10,00024,000 Falais)
wuirlungaiidmauialasnianiandesiinng
navduauns (udumisiisladinudeanannis
NUNIULENFS) FegaaAnIFURUR el wag
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mawlagazezuanagldiumden Findanud
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NUINENIVRIANLAN1INTEHUA AU insula
N3 leBuAe951AEy (sounds of distress)
WisuieuAudelfidsemsuanudaldesund
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Auduptalnanuitdaesuasanmzdinianzdud
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aPFC
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superior and middle frontal gyrus, precuneus, su-
perior parietal lobe W& anterior insula LaZ&U
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ANULANANEDINGN TUIMEN1I11 OM ¥BINg
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ﬁeﬁuiummL%m?myiumimamazﬁwmwﬁ
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N199191%0098N8Y WAZINATANITAUNT
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Hozel uazmsue™ a1n Havard Anwn
fMRI Tugasinsidn MBSR a1uau 16 AU WA
NANAIUAN 17 AU LUSeUTBUnaunaInIRng®
Tonganaanefisseznariineds 27 wifideiu
NUIHNDIAW gray matter ¥BY  hippocampus,
posterior cingulated gyrus, temperoparietal junction
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insula ldfiAnLanseTERdeNgs

4

Sperduti WATAML® FLATITHATANN
fMRI a1N518971481%3% 10 1389 638 Activation
likelyhood estimation T9RVUIAAIBENS 91 A%
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