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IE& (mindfulness) BEZE E[A L2 RMMETZE - IEEFRZFEFAAENBE (B
A6~ RIEGEE > 2019 5 BREESLASE A - 2015) » EAEITISE T 2 IR &2 DU A B T2 Jon
Kabat-Zinn & 75 7 L2 B B 7 (B I A Rl & e 28 B il HS 0 T S R — TR DU S H B i B
ZIEH B IR LR F A 4 > 2882 (Kabat-Zinn, 1982) - ITE&a #it b—FE B I AR 5=
BEBENFETEE THEENTEEIMENK S - WAz E A5 EEEREELFEE S (Bae,
2003 ) - fRIZEELHR SR (two-component model ) » TE/&AN & WITEAR A » BFES RCE T & ERHY
FARTETIRE - IR AISEE LI B A S O EEAAHER  DUROS SR N E TR
PRE—TE 7 mis 20 ~ BRI HEaRERE (Bishop et ., 2004 ) - #am)5EsR » TR RE
FIECRFFFRIAVER S B F N E N NTE L MERT 8 4 2 B -

TEREE A R (ERE R A ARV E B A (R AE I g 2 B MEIR I fo B s AE 248 (Brown
& Ryan, 2003 )- Kabat-Zinn( 2003 )iE 1FE itz OBE 2% » T 1E & 5k BR V& E( mindful ness-based stress
reduction, MBSR) 3112 > #HIEIERHEERE ST - MBSR 438 s « EAREFAL ~ P08 22 -
e v 175 2 IEGRE - DURGRFIEGRIZRR iR A\ 5 & H 8 48 2 JREGERIE - MBSR 533
TEEAR R EEE TIFZIFT 8 AN B BRANERIMER AT 23R &R - NIEW - B8R
B~ IEE RS S AMELD  RPT R  BE - REIERV TS o 6 DUIEHIET H BV RE 2K ¥ (Baer,
2003 ) - fEFHILTEIE SR 2 2B 5 48 > B (E8s B BEREINIEE ) » (R A R ) BPk e sE A
BRIFHER A CRfEn kA - 2018) -

AW IEY > IE RN ST R B A E E RS2 - Tomlinson 25 A (2018) &4
GrePntaete s o IE A B IR R AR R A R4S R 2 I IEARRE o (S BT BE S 4% A8 58 18 5
FEABEEBHEEER > WA AR s ET B M G R NI H EH - HARSE
TIE SIS R ERHAE O TR KSR 20T R Pre2 2 (Chang et al., 2015) « [T{E fy—
T AT IERE SR TS (ERE 2 89 % (rumination) ~ #55 « B (self-compassion) -
a2 (metarawareness) BLEFEZAERYE S8 Efz (van der Velden et d., 2015) - 3 (&G ¥ 5 FeAH
RARVEHUE B 4R B A (R RER (Brewer & Garrison, 2014 ) « [h4h - TE&FIISRATR S I AT REZE 480K
I EIEIRG > DU D BE ST BB ELAENE R R TAN ~ L4 58 MR 5 BAPe 22 B E (Alzheimer's
disease) (Laroucheet al., 2015) - ST HIRASCEEIEEFEH - 23N SRA B RV BIG (% BE T TE(#RT

(posttraumatic stress disorder, PTSD ) 23 7 Wb (T Ry » DLz HAL R 22H0HYEHE (shame-based
appraisals) B (self-blame) FEMAE (Boydeta., 2017) « NME LBV IEMFE » B2
{8 [ A TE 23l R P B A T Ry R B 2 $R A P il - anad &2 (Chang et al., 2018) ~ #{TLIAE

(executive function) CREEGIKEEA » 2018) DLSCEEIRIE (SIaH%E A » 2017) ¢

W RS S BN iRy 2D - (F FH D aE MR ek & 52 (functional magnetic resonance imaging,

fMRI) BifEE & ( electroencephalography, EEG) SRl it RS~ S L w2 B E

(SBEF A > 2019) < EBETTEELE IR S EAE AT DU RS AT (e o 28 - i — 0 (e

HITT RS2 IFE > 41 Lazar 55 A (2005 ) 24 357 B AE &K B i Fif3HEE K7 'E ( prefrontal cortex ) AR 7/ (insula
cortex ) FYEEIENIARA » 1S L@y e L ERSHVEE AIBLF AR B HE 5 - fh4h > Lutz %5
A (2004) RifsHHEIHESEEFE MELZIVEES T gamma iz 284 S L 801 B 8
B4R - AMEFERENZ - BN E S ERETT Ao s Ly KISHEHIINE 721 B0 RG]
W W Tang 58 N\ (2015) S%EEF20 IESMHBHVIZRAS % » £2H T IR 2E(E#E Y B AR R4
AR JJ9Ef] (attention control ) ~ [54%:AE (emotion regulation) EE &2 (self-awareness) 2
ZRECIT TR o R IR RTIINT f2E (anterior cingulate cortex, ACC) B EF 4 MHHITEHEE K7
'8 (dorsolateral prefrontal cortex, dIPFC )JE{ LIS PR (e 4 ; 1B 4E M ETHI(E AR &% (amygdala)
A EEE TR S B LR (E A = N YMERER AT S ERE R T E IRE RIS - AHIFTRESEE
(media prefrontal cortex, mPFC) ~ & J[1%% f7’& ( posterior cingulate cortex, PCC ) E#ZpjHE
(precuneus) EHSEE{LARA (Tang et al., 2015) - &7& Ll - 20T DAS [ A IR 22 [E1E] 1t
Bt - e E RS R R g A B &EHE (mind-wandering) #YEE R - R E/ D i Z B AR
B A T & T H IRELBYA R EHIaa s -

&l S Y 17 AR 32 B 00 (V) 58 KBS 25 (18] W 3k L DD sE 2 E 2 RV M B R B & 4 5 A E 4

(Raichle et al., 2001 ) » R ILIRE W 46 R F IE S ¥ I KIS M40V ThaE M 4S5 (functional
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connectivity ) « 7£% % K445 2 H - KRS THES 484 (default mode network, DMN ) [RIEA 2 fd
A AR 2 BRI - DAR B LR R A MR B T Sy e et B AR M (Brewer et dl., 2011) >
M2 ER - BER A EE G E R —HBEE - BIfFE TIERRRSEIFR B IEL
TR A ICRA IR S B ZE (5 1 H 2B S ARREIF A RS RIS 2 B/ V& b - #2810 DMN BURES e 7 a2
KEEHREARVE L - BT E » Raichle % A (2001) #3 » E{ERSEIEERE HIERERTT B
HRHSF b sk g =i s VB (BB - R BENA(ERS R AR S ARRER AR S L Amg hnay
DL — PR S Ry RS THE 4G4 o HIY DMN BEE R FE(L SR 60-80% H& AR ELIME
RN TAE > RILIMEIERASHESE R (brain’s dark energy ) (Raichle, 2010 ) - #7478 — R >
DMN IfjgE K5 e fy o] fis BAEARE ~ [ 228 0E (Hataet al., 2016; Raichle, 2015 ) ~ BT ~ A&
S #H9E ( schizophrenia) ( Ongiir et al., 2010 )~ PTSD (King et al., 2016 ) #1532 fHL ¢ #8 F)E (attention
deficit hyperactivity disorder, ADHD ) ( Broyd et al., 2009) 2 i S 4 s - JRE] DMN (YThAE
At 2 S B T RE R R B AT 2 4 T E R E A AR (Kraftetal., 2019) -
HHET DMN {ERA TR0 FY B HIAH B » ASC 512 L. DMN 2 BUREERE T & i m) B
oI RS T (L o R (R R 2 88 -+ [R1HRE DAY RE MERE L4 225 5 BAL S 25 s W e )2 48 FH A R KBS 48
BATAREHL A 2 s =0 (cross-sectional study ) B E = (longitudinal study ) =7 A MRS
(interventional study ) f& Y B a8 I 5¢ ACHET T (BRI NI LAR & © A3 AL PubMed EfsHeE A e B
S AT R = > B E A RS T mindfulness | ~ T meditation | ~ T default mode network |
"' mind-wandering , ~ " fMRI | 81 "EEG ;> [ S8R AREAREZHZ DA Rt R B R A B S8 ST - #E
Ih B2 MR RE AT 7% 55 fR B 2 - $R AL N I R R BRI 28 B A BT AR 2 258 5 1 -

— ~ fIRE AR AR TU M 4%

KA S —RERTE AR EEHY 2% - {H HFER EAML AT EERSHY 20% » S ANEH A RN
WA LIS B BIAGERET I —ER A RSB/ %4 - Raichle % A\ (2001) {3 A iE+ S AT g &
s (positron emission tomography, PET ) JHI & {8 #S 2 BrFAIR AV AR SR RREL B AR E a1 T By
B EEE) MR ARIS IR & BLE A A% (oxygen extraction fraction) 7252 » 45 5L38 51 % (K
IR AR EARRE A S LEA B 10 B AT By - P —FR S B AR s KA THE A5 =X (Raichle et
a., 2001) - (Rt » DMN e 28 Ry HE (B RS Iz i A E0R AR (resting state) » (B[RS AEE 2 HIEE HTT
RyE R E LR —4H KRS 4845 (Raichle et al., 2001) - #Rk THES A48 - 2RSS S EFEA -
HE N HIFTZESE 78 (ventral medial prefrontal, vmPFC) ~ £ AHIFTEEEE K72 (dorsal medial prefrontal
cortex, dmPFC )~ PCC ~ #2Rij#E ~ SMHITHZE f7/5 (lateral parietal cortex ) B HIFHATHEE <2 5Lz ( bilateral
temporoparietal junction) ( Greicius et al., 2003; Raichle, 2015; Utevsky et al., 2014 ) - {£% LoiSI&E A /E
FI'T > DMN i@ R EAEERSIRRNIE R T (B E BEIMEEE RS » HELAZEMRA

('spontaneous cognition) i [al AERE 8 75 B AR 2K 2 N —TE N E MR A1 A2 (internally directed
cognitive processes) ( Andrews-Hannaet a., 2010) - ELE2fi= > DMN 19 ¥ EEHEEIE IS & & £ H
EMERRA - R B E SR (sef-reference) TERYHIEKHEE] - e EE R B ROV T EL
FEF (Buckner et al., 2008; Christoff et al., 2009) - & DMN FE{EfS oL E JIE REIEE 2R
HE RS HOE LA EY - (B ERRE T A sE H B J AT RIS 4845 40 8% 2 ThsE (Raichle, 2015;
Raichleet al., 2001) - &AL - BRfiF DMN B/ EBHELTIRE D n] B A IS HEIE A B — P 1Y F -

ZERRABRZEE

Raichle (2010) &8/ & [E#GER I —MRECRAHY R SIIRES - WA e T EARE ~ SR BfEIR_FiE
B RHEET 2 @IS M IEAETCRRATE(FE - [ ELARREFTMAE 2 sE B S i AR M R ittt —
(EAEAISIE (AHTECT ~ Bil) 2k 20 (52 % - RtiEsi il R AN TR =UE bRV Rr it
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KESEEEHFELLALER - (TS FTS [REAYE( P BRERY A RS sE 2/ ¥/ (Raichle & Mintun, 2006 ) -
DMN F I th A% S AR RERF QB (B = Y R PN I FTRREE K28 - IR 6 A DMIN YRS -
i vmPFC 5 R 1B 4ERE - dmPFC 2 K2 B $RAHRE 2 HIET > IRt DMN BYREENLE [ERERE 1 A SR RS
MAFREREE NN EIMERER - SEEEREHGETE RS REHENEE (sdf-referentia
processing thoughts) EidiE4%EEH (Raichle, 2015) - [fif H B AR EEE R HEM LR T E
FEEFRBELBR A EYN B - A E EERVEN - 5253 (Meyer & Lieberman,
2018) -

it DMN FYSRECH R (8RS 5 B fe Bt FUBTE R 2 AUETEAL AR AN - (s BT
[EI3LL > DR [EIE 8 25 B B R oK 55 8% | T ABRARVINAE » 2 rT R S EUER AN EN B RE g
HH[TH572IR (Buckner et al., 2008) - fii E4g/@ i A AN E RS HEEE 2 — » H{ERIVER
HE ERE SRR A B TR S s A T KA TR RS - —FE B 2814 RN O BIRES ( Gruberger et
a., 2011) » SEFEARAEIE T BE N IEAE I TR HERE ( Christoff et al., 2016; Seli et al., 2018) - =
> DMN {ig (s (& i i B st 2 7 5 H 22 ST MR Y -E B B8 G - ZRT 0 OB AR RE (DL 4
WO  fE RN Science HHH| > HARARE Ry 2250 AV ARBEREHE &R EHE 4
sEH O M I B 4B AR T 50% 0 B7E B AE S i BT S SRR O YR e

(Killingsworth & Gilbert, 2010) - 3% 45 FEARFRE TR — RAVEF R A BT —FoF R E 0 BO (R
SRS > RIILE rTRE S B OB (R S R B T 2 - i) EEER 0 DMN AHREAAY.CBEARAE > S L EiEg
Sl EE AR (Christoff et al., 2016) ©

Bl DMN 03B 20 RE - Sonuga-Barke £ Castellanos (2007) $2H T FHEHEAT
# e (default-mode interference hypothesis) » 5 fEERE0 fytil = B0E ELRHE M F B AT 205 s
BINEHE — » TARKSTEST B 1T RS RKE DMN WYJE(LF#(K - [EF DMN IR EF e
AT RS LR B SR TSR E TR EL - Bk EETT BRI % - Sours
F A (2013) TFHEFE RIS IEISIREATR A P ERE T R TR - S BEE A
TRIEBETHE AN S > ARSI A DMN B 4845 (task positive network ) [l A A
HITHRE M4 « MiAEkE iR i » Raichle (2015) 57 B2 Y DMN JREESHIZLEEE - B8
TESEEAEERNIEM - 140 > Coutinho 25 A (2016) JRa83H %] DMN (LB 20y 8 A
AT+ H4h Onglr %A (2010) HISSEREFHERA R A - BREBEE T2 SR B E M
DMN #HEARS & A YIRS » U mPFC (5[ & EL (@R R A A HYZE S2FT(E > FH LA R mPFC 3
1) DMN (LI B ARSEEF AR - 55— 5 - DMN fy3as M 88 /R a 4E B ADHD fEfRA R
Wit RO E B A E T T ERC IR FEAYIR 22 4: (Broydetal., 2009) - #EHFE /R {5 H DMN 4
HYHEIEEA B2 AR TOr B T IR BT RlEREE (internalizing disorders) » £ 1% {#
OPR{ERE HIR A EEEMNSER (Lineta., 2018) -

753 IO R SCRA AT DA R1 > DMN S8 LB IS iR i 2 2R BoBis A P BRI - S th 2 » DMIN
HEEREE rTRE 2 EEAS 5 BBFRE 2 8 - BlE B IE 8B ETRAEFEAEN DMN g -
LinZE A (2018) B[1E R IFSall SR T RHS h 4 BB 451 T 5 [ E RS 1 B b0 i 5
IR A R 2R o B R IE S T FERER I B e sl A IS BV gl - WEOEEE T
HRELEE S IE ARV EEY) b o MEth vl e 2 e s OB (A B E A LT B — TR 24 M 4Tt
ZIEH 5 IE &SRB B BN ZE U BE (22 5] DMN AYSREN(E s » ZR14# 1 DMN 22| E
il g EA S N MEEEEEZAER (Vignaudet ., 2018) - FFEXEHVE » &8
EHfseiEd DMN F{e Y E 4% 8 15 o] BE 75 B i (B #8 55 2 Al 5 M 18 55 B 35 oK 26 &1 1Y BE

(Mooneyham & Schooler, 2013) » DL K53 DMN “NMEEL B FRNEEZHR » o geEERF SR
AMEAETS IR A A HAEFIMFAE (Smith et al., 2018) - (Fiit » DMN HyLAEIThEE SR 2 R H
B E AR BN AME R A AR R ERE - BAERET RS o
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Dape

— » EZHTERRRINE - IMRI Zif A&

fMRI F—fE &SGRl » R B EA SN TS A EE A > H RS 7 F
B A SRR T T R A I I R AR AE WS B D RE VBB 2 Aol > UM AR 2 E 4 > (58 R A RS 448 2
Hl o TMRI R RS RIS SR R BT AT T AR ~ sRAIES) - W DL R 1548 2 e
FEEE RS & 2 A TE LRSI MM EUR S AL (blood oxygen level dependent, BOLD ) 4L » LA
XS E A B ELIRR (BREZESE A > 2018) - it - fMRI YfE IS DL E B a2 2l 4
ARSI IS Ak 2 2 > H AR GEREMERE LR iE RS (structural magnetic resonance imaging,
SMRI) BafE#RENRER, (diffusion tensor imaging, DTI) ZERZ1iT - fngast SEARREAER KHS4E4%

(41 DMN) XL TMRI i Ry &5 7 » FLDDRE MR i 45 S5 2 B S 451 2 24455 BH ( van den Heuvel
& Hulshoff Pol, 2010) > H fMRI fEIE;&EL DMN 358 B 9T s B 208 - DU 2457 Bl ARl (G B4
H NGB 5 -

(—) tEE=ARSE

BN IESE RIS 222 > DU DMN {ERHS4948 Py s A Brewer A (2011) Figa
BRI E 2 TR R - HAARAERESRIN w2 Y - RIIESEEEE SN & OB R
FFEIRREHART ARG /D - B ZE] DMN FZHEH : PCC 81 mPFC R/ V&1L - 1h4h - BHIIER
EARE . PCC ~ B{IFTHIAT 528 ~ dIPFC 828 K B FRES R Bl Iz 0y I S/ R 3 i sm 9B A
PSS > PREE R A IESE AR TEE B RS IR ER (Brewer et al., 2011) « B{IAVEERIR
1 Taylor % A (2013) AUWFFE 83 » x5 EIE LR T 334 1000 /NEF 5 SR 48 Bty = AR 3 Bl ) 2
HAEAFEARRRY DMN 2252 > G5 ERSEFIMHR A w525 > KB = AE 1Y mPFC B2 HAth DMN (&g (41
dmPFC - vmPFC ~ NTHIEBI NREIEE RS ) HUDhRE: A4S 9T - BEAMIRI N dmPFC B 5 T THES
WITHREMEEAE - ZERBEH®ER THEERER - SIS IR e S 2 H B S o I6 St {#
BT E TR0V sE (Taylor et dl., 2013) - Garrison % A (2015) R R KHSTERT EARAEF
ERgERESbAE X BE—PHEERAET A TINER (active task) LUR/ MRS =R 2 T -
ERPLIE S EEIEERILE DMN &L 2 & - AR RS SRS SR ETRENE
AT EBRRAMETS - WHHZE DMN JE(E 2 2R - ZsE RSN MmN EERE  RIEME
R EAEHEGE DMN 2 PCC ~ #{k42 (fusiform gyrus) ~ 42 (middle temporal gyrus) Eif#5i|
B R TR MBS BUR H B /DTS L oo MBI 3 3R EAR 7 E R REE L DMN AHEA &Iy
JELEEIREAEEEE ) (Garrison et dl., 2015) -

HEWFEINER IR (A (dispositional mindfulness) 7 f4E AREEET 1282 DMN JE{ b &
FYHE B8 M - Shaurya Prakash 25 A ( 2013) i F IF 201 & 17822 & % (mindful attention awareness scale,
MAAS) FEETIE &R /K81 DMN BYRAR: - 3%IH9ELA 25 i S FEH 65 sV E T N RSalE -
HEER B2 FE AR IESMERKFE DMN 25l PCC FIBIATEERYELEEM AR - FEHEHER
MAAS > Wang %8 A (2014) DL 245 fir KEA: Rz s B EHE » 2904 S8 R I S i ) /K S B
DMN -z PCC Bt Fr. (thalamus) 2 [EIRVZEAEARE > BIEA B 1Y IE S ) A (8 S AT b 2 g (i i
LSS » KRR IITHEIR A LA DMN i/ Dy S Bl 5B = TE 2 i A A e - Bhoh
Bilevicius % A\ (2018) JE{#_#lihfge 2 455 > SZIHFeaia 1 KB AR A IE & In B 26 Fe )3 2 ST AH
HEE EIREEAE4R > A T RAl: - 45528850 MAAS 2388 DMN >~ 75th ~ 75 MRS BIS B 2
BEHRE - SSAMMEEE S (salience network ) HHZLE] MAAS 43 8F0 75l ACC ThAE M 2 aE s il
ZIEAHR -

e LA aE R EEFREE MAAS AT HIE 2 SR MEE BLURRSE(LARE » (BT FR » AEE
ERUB AFENFANEFEEENIERMER > 0 Lim & A (2018) {5 F K & BT

(breath-counting task) &3 S E/KERPE IR ek @ Wbl 2 AT RHGIREEZE 5 > PRI A8
B HE SR AZ e E BB, 20 733 > DA—Z2 N UMIE B T8 Eh e —2 /\FFE i idis
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HIZACHE - TEE U AR A > SRSt A MR O - —FJLENE N IEMEf S ARt
R IEMEIEER » #ELDUEHERE RFEESZ 28 - HIMRNHE LEEEE 205 (psychomotor
vigilance test, PVT) - DIERETHAE 845 ( dynamic functional connectivity ) 434775 ZHTRHZE45 &%
B M MR E S &R E ESIERS TR EHRRE (task-ready state) 4% ABRZ ISR >
HARRSEERHE (iding) fRESAIRFEIRH - SR EUEE AR E B N A SE
HLEISL DMN 2 i 2 S AAHBE AR - BB E IES - SFPEIEREN PVT IEHEREE
BerE o R A DA PE AR BB R (H15BA SR E I Sr R HAE K R S U 2
AEGHIREE - (R (RS A EENVEEEBIE2Z5E /) (Limetal., 2018) -

FEE L age o] USRI IE & 1 B2 DMN 22 B8 > NI IR E i 9e 3 FHRE S 2 20y 128 6k

77> DMN JE(LAESFHIHIREE - SR ESR T AN E s TS - BT Brewer S5 A

(2011) HYBHZEH » ERF IR EARE 57 FsBF (concentration) ~ &0, (loving-kindness) Eifitsy
72 %42 (choiceless awareness) 5 =fa@JF A ACETTA b FARE PP 22 E W 4HAE DMN 8541 « B
GRS IR - RSN EE AR PCC B/ FIABATE (L) | BRSO
KIS E(ERE D B PCC ~ NERTHEE (inferior parietal lobule) ~ NFEZENE (inferior temporal gyrus) %iE
SRS - A BIES 22 (uncus ) s R Y £ =0 Hafi - 7 ( superior, medial temporal gyrus)
EARID o BEARRZ IS AR E— R am =B AR E R - BREAER T DUS AR B A IE 23 4R
RIS EAENSEGARTRER © tB4h > DUER N ENVEERE » [ESEET S MEESE
= 4E (focused attention meditation, FAM ) EiFHT=0EE 2 =48 ( open monitoring meditation, OMM )
(Lutz et al., 2008) - 7= WtEP A aE e SR/ > DMN ZJE(L » 41 Fujino % A (2018) 3 T
17 I &R E BRI AT R L E AR AR AU RS DI RE M A 1 22 22 - HH9eaE R TR i =X
B EUIREG (striatum) Bl PCC RYDIREMEEAS - T RVIEIZ UHY 22 AR Y OMM JE/D A8 (I SGIR ARG EL
R R EFIER % K78 (retrosplenial ) Z fEIVIhREMEESS © S22 - FAM RIS AN T 3% Seli sk ohse
AL ZAERLFIEE OMM AU fAS R 81 E & N e {E B e R 53 B RE - 5545 > Scheibner
EA (2017) R FAM #E—557 By NAEELAME IR RS T R # f DMN 25228 > HFESE 26 fir
i E S =K ERIRRE N E A RZalE - ZMREREH B R amGERZNESRIMEEE
JIIE S E AR AR A e L R 48 I R/ T L mPFC ~ PCC ERBERTEESE S & 1Y DMN JE1L
AT R R IELE R REER B (E RS PE N ISR RIA R Y B8 il iR RE » Hrp(ERSrE N ISR REI &
BrECEAVHRBERS S (£ TEEE) M BaE 8 IR b /) - FoRIERH BIME RS ¥ = 72
WHRBERNHEERISE IR » EEFEEIH TGN FE S R IMEF B I EE R TEE I =4
2L - EFRAE BRI IEST ISR E DMN 1288 BENTEE RN (WEEMR ) 15
SR AR E -

B B LI E HIE 2| S E R A R A R IVE 2235 DMN 1 B Hrh 0y B E &
HEFTHRET - Harrison £ A (2018) ¥ 40 firf@iF H i EARKERIT K2 RS R o SER SR
S HYRFE (2L DMN RS 2 FE AN s PR D AR (R A SE 8 b (pain catastrophising) AR - il
I FFFE IE &8 DMN (&3 RI88 2 57 8 & 2 Ry Esh M 2 IEARRE - S50t > Zeidan £ A (2018)
G5 76 i (B TR S ER R HL T S o ] B A g S E 7 R R R G A AR B BT S © BP9 4S SR8
B e Y T S [ B A AR S A B > HLAE PR R AR AT EEEL PCC % DMN %L IS I& HY)E
B VHR -

R DL HERET R ITAT L - S R SR R N a2 B E G B E SR SR A RS
IESHEE » H DMN JE(LH8E/ N A ERE - Y128 B B iR E - BRIt 2N IESTERK
/I DMN JEALAY[EING - JRATREEL (R S E (Harrison et al., 2018; Zeidan et al., 2018) ~ AAE# >
EAEf 2 RRE (Lim et al., 2018) F4EEAFTRE: - WA R AW IIESERE 2 %7 DMN
HEZ 2R A =% (Brewer et al., 2011; Fujino et al., 2018; Scheibner et al., 2017)

(Z) #EAMR

7 bl R TRV ST > BT S AT B AR L S ) B S B E 2 =AM R EEN A DMN 2[5y
BRI o SEE— > WESE AU B VIR FTER e T AR ERE T iE 2 R HYR SRR (% - Farb S5 A (2007)
fa Ry B R iR a e WA R - — AR (narrative focus, NF) » 3% 2= UA 5L
MR AR ERVRGAE (cognitive elaboration) » {1 E/ VEA R EA S E R ST fEEOM » &
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EpfEEh (experiential focus, EF) RIl Ay ¥t 0 BR SRRIZEAVINS] - DIFIPMERERES S B Z B FAEE T
HBEY > A EREE - HR AR RAVEEERS - i8S > Fab A (2007) 30k
FUEEFEBEAYEE AL FE (4 EE DMN AEREAY th 47 B B L k) & L AT BE B AR = B SRS & LI i
REMNREER | mMiESIIS T EAG—EKE RSN > HEERE SRR EILRF LT
ZIEE ST » FEICHR R R AR B EE - REpEILER - Farb S8 A (2007) A% 16 (i &
P2 R/ MBSR sRA2HV IE W » DK 20 iz 4858 MBSR SRIZHVIE &3 4k4H - EE b
IS T 201 it R ERERNE R > B RIE TR (verbd stimuli) {E3£EL fMRI
HUfFfE > s SRDGHARTE SIS E T DL NF 2 EF {55 ACE T HIET > 15 NF S b 2815508
B RARENE > DEEEMFEEHCHWRE BT EF BEGRIFEEEEAEE TEHCHE
&~ Bz LB REARRE TS A 2 S - WIS IR DAREME T S TR - 45 REBUR - SHBIEE NF 55
AR 4R ATREEE BRI n 28 > BRI NFIESRINS » W25 E EF I5REZE /DL mPFC
R XA REVE(R o [EAL o IEEEISRAEEAR AT St B SR 22 22 > 36 HI A0 mPFC EiLf
B MR ThREMEE4E -

545 Farb &5 A (2007) IVIRZEEE S, ILRFItA A A2 e iRaT IE 3 SR AR EIERE(E DMN
RS2 4 Monti A (2012) BEEFIESEITAR (mindfulness-based art therapy, MBAT ) % 7LJ%
BEARS MR SRR 2 He iy A T 18 (L IFHE /1Y 52 £ 77 sy AL B = FEf sy
JRE MBAT 4HECEIEAE - P ARTIR B HMETT IMRI fefi DU GRS FLREIRAR - 32 oE EZ R/
Y MBAT BEEIIN T ZERIISS ~ AUHIE % ~ A0S B R R AR SR B B = AR AR
FIAHS MR - B0 T 5% LeRSE 2 FE b B R DAL E A R WSS AHE B R4 - MBAT 4H7E
JBE 171555~ DMN 22 PCC #95E(LIRD -

HHES DMN 7222 8BE R VT RE/E R > WellsZE A (2013) HET 14 (e R Ay 2
ERFG I SR Ry B BRAH B IRAE - EERAE ST A/ \ERY MBSR BRFE - BIRAH 4R H E I IEEE - &K
JUBEZ I 5e4E RS iR - SN S EEE R HH AR PCC ~ mPFC F/AHIE S
IR ThRE &SN - A B B EasHn S NE S E B EA A D iVER - ZEREEEERY
4R DMN HSIE sz 28] BE A B A TG R D e FB R EHE R JE B

RSN 5 King ZE A (2016) IR IES5 55 8% (mindfulness-based exposure therapy, MBET ) T
ZEEINF] DMN zkpi= 25 PTSD EBUR(EE AAVEIR - ZW5tiHs: 23 Au Bz =R PTSD
2R EE A FER 53 & MBET EiE LA (present-centered group therapy ) S5 fi4HE#S 0BG
FEAHA > JBF T AR 16 3 > ER/ N - 45 5REUR MBET 40158 IRIERRES - Highnll PCC
R DMN Ei dIPFC ~ ACC & E RS THEH1484% (executive control network ) = VAR S IhREN:
AL SRR T IESI S se A i I EE ST AYEE ST > W TTREZEE /) DMN JE(L#E—F
Bh B E R AIG IR R -

BRI ek R IR Bt 9e ¥ 52 - Tomasino £ Fabbro (2016) $A%E 13 i @ FE AN 2
ST R/ VB IE S R EAEYI4E (mindfulness-oriented meditation training) - 7£1E:&7 1 AR
1% B (T IMRI ARG 48 T IE S B E 2 155 - HEREURHEETA N AR » SELEEN ARIIIE
SEBHE DMN AHRBHE IS ATA = SMAIFTEREE A28 (right dorsolateral PFC) ~ ZE{HIFSEER% (left
caudate) EHRHEE (anterior insula) AYE(LEEEEIE N ¢ DAROB D IBIRATAREE & (rostral PFC) £
ARITHE - ZFeER AT IESIEE B LR AR FIES 220 # It D B 4g B iR I - B
IR TR B IR E e T T RE S WSS R A SR - (BHAERBUALIHIREML TR IESTI%E
¥ DMN 1Y 842 b nyEEE -

Al B 2T R 1 25| SR DMIN BB R Pl S8 (s R A v (SIS - 5 B — D R IE
281 DMN 219k % > bk Farb 25 A (2007) FriedH{E A RS RITmEERF R IiSEE R
Ah A INVE I ERE R TAEsCIER Ay & iy DMN JE{L& 208 % (Koshino et .,
2014) > fRIEIE—3m%G - Russell 82 Arcuri (2015) HIGE Ay (EREFHIGET SIS T 80T - T(Fad
BAIBAATE AT - )RR Byl | TIECBIE D E R EE 4848 - siTHssEs
AL Rk D THE A A4S AT AL AV RHSER - {50 (E A8 2 B IE &5 l| SR nT B2 B R RE ST R D 8
SRV RTRENE - ZAVEUE RS - BRTEHSTIESHI 4k S DMN BRI EME @ AR - 5E
TR HETERE MRS WRAUR R IR e T -
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T ESHHTERMENNEE - EEG ZiRA

EEG {4LAIER AVERY 7 UBURIEL 3T AHE K2 B et &S B E BB A1 2 it9E T H » HulH A IaEE
544 (referencing recording strategy ) 1EMI & > 7% 77742 DL Jasper (1958) Firifill & HYEFE 10-20
%4t (international 10-20 system)  BEfxESDIEE T AL ES BETHE » BERFE AN EER

(conductive gel ) (e8I AEHTHEI T - FEILISEMSEIGNTE - M PET S BLE KA AREE - M
WA TR FETEY BAEERE T (40 dpha i - beta iz ) ~ BERIE ST COSEERERIE AL ) B2
AT =1 CREEE - A1EE - 2009) » KRERFGZEEPHRE T 2% - DI IMRI RS
FENTIEAVAN 2 2 e (Laufs et a., 2003) - A #E EEG Z 4t E Wi ik = » t A AMEE S
SEETEN A5y B TR R B

(—) HE=H%

EEG {EBIESAMMENIERE - CAMERENHRGER TR HE RIS 2 28 THMLK
Bk 808 (40 alpha > theta) AYR2%EEET /%IHE (Lomas et al., 2015) - ZhiE 45T DMN HYFHRH
W7EEE A TMRI B PET sRRZSHAGE (L - /DR EEG J7=URIETHIE - FiBE Laufs %5
A (2003) [EIEEER TMRI B EEG sRERFUERSIEAF SRS TS B S EBIE S/ 2% »
FH EEG & DMN HYJ7 ARG 2R - a2 585 15 firszalE#E T IMRI B EEG 2 HI& >
AR BEOR HL A R e 2 HEA FERES - SSE B SR beta2 Rz )& b3 Bl B 12 30 K7 B

(retrosplenial cortex ) ~ BAJEEERT FL& (temporo-parietal junction) 1 dmPFC 2 DMN f§& Y BOLD
WINEIEAMARE - B —45RER T 2L EEG J3 /A8 RISTER EARE T HEE (R a8 2 9 FHE83
Bl fMRI 2GR BN o S59MEEAMHEAIRER R R B PIAV4E5 - 40 Scheeringa 58 A

(2008) A% EEG &1 fMRI 4T s ERSTERE SARAE > FIEHEE theta i7 1K HS BOLD EHE% -~ BAT -
T4 RS IR (EAS T AT SR RRIHARIAY mPFC ~ BZAIZE ~ PCC ~ "NEHEE ~ TTHEE - thiEEL R/ NE %
BlEmi > i B theta iy 2 A AHI

HER FatHseEEE EEG ¥ DMN ZHISE (G aTiERY 730 - BitaA el EEG J7ABRFEIE
TRHYVEAE HHACA% ] > 40 Berkovich-Ohana 55 A (2012) fREZMEENIFEFATELE] gamma J7Eil DMN
Z FEIRIRANE M - BRI gamma Rz 2L - FEIEHEMN o BZBA9TLL 36 fir HIE & EARAC R
BEEL 12 {ir (REF R A ATERF SRS 2 5 M (E 2 AV ETE T gamma i1 DMN JE(E 2 FL#k »
GEIR BN s 1 S H B A A (B SR A A 28R T B R DRI 43 2 gammadfy - [EYMREERIE R
4 S BAEFAS EUIRAERT A AV AETE R 4R gammajly - 75 L4t AR ARG (A FE3E DMN SEREE R R
HUARGE » HEURH RS4RI 28R DMN HYREE o 2818 LeaE i A 2 8 s iy 2 Bl E 5
&2 BHIfREm& KN EE > REREIESHEEEE R AR E A LRI E - Bk
Berkovich-Ohana 55 A (2014) [EJE£{HE A HAtisE i E B2 E &k - th L EEG ThRE M %S

( electroencephalographic functional connectivity, EEG-FC) 7 75=(#EaT 1E & =A% DMN Ays2 2L -
HREHEA IESERKERI S B E TR SRR R e M EEIAR E A M theta Jf7 ~ 7=l alpha Ji7Ed
gamma i PHAE Az [EIEE M (mean phase coherence, MPC) B /D L) K 358 72 /] gamma iz BiLTE &
K S EAHRE - S9N S ERLE DAY gamma MPC 87w Y 1E &3I4k EE DMN #y25)E (deactivation )
HFrEA -

(Z) M AMERE

7 keI AT 2 4558 > o] DS RIS B IR Sl 4 4% BBl DMN AHBESR: > B - PRI

BIAZ2EFGEERAU T ATEWTZE S TR T IR S4B DMN MHRARSR =~ IFTREREA (4 - 41 Xue A

(2014) FETREATESGNSRES theta JZ 4945 E RRSHT SARRRI LYo 22 - SRIHFTHIEE 45 i fFle
g 22 BHURERLE > BB IR E IE S SRAE SRR SRAH - HERA 2 IESH SRR 88 505 4R
(integrative body-mind training, IBMT ) » &3l #k45 & B HGH0G ~ D BERBIESE = FERNS
O ihed o b B B i RS T L o WFSRAE SRS TR — L = {E R NIV TE S iR 0 2
A EBHE 4R theta J7 R0 > M7HEsR TR 4R EE AR IRV IR R FER D B8 i T B (58 (clustering
coefficient) » [ R &R EAMRELLFE T DMN AYEHSRIR » 1245 1 20)I4REL DMN By (LA Frfls - b
[t 4h - TREE theta )z LA IS 4EHVEM AR - REINVE I (E R R R IE SIS0 A BT
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Bt 40 Lee A (2018) DIRMIREEAE S A LIFEREE FAVZCERRIGE N BF Rzald > s
37 i A = A N E BRI Z S 0 RIESHB S RHERIE - 2 BEIE (58
HR > —R/\Gri#E) HIRES DIESHIREAE - 2% o2 L5 2ol B DIER S SR TR AR T
EABE I B T O - EGRE P EOR 2SR E AL E I SRR LUK LB - R AEES - I
PUER %R 90-fZ5THR (Symptom Checklist 90-Revised, SCL-90-R) s LERRIEBLER - 55
SMINHIEEET] ~ B B BSOS - WTFTa RS I EadIekig 55 7 DMN [ilE theta B2 alpha
PREZ - [FIRFR RS 2 SRR BLEARTE (Leeetal,, 2018) - iR 38 3R & H A BRI IE 25
SRENATE DMN EEAEZE - [FlR S (ERE A OB R ARRRAS A -

Mg IMRIBE5E - HATEA BEG Fiir & I as/|Ra0 frl2 2 DMN BYFHBEBTIE MR #)20
RSB - (ERELL B DBERISE ] AR ER A Sl =X AVERISE - (55 BEG P42 BRI I A
B8l DMN ZfSEAE(LA R - HEOLPE & O M EFEGERATR AR (Leeetd., 2018) - ZA%HY
EEG-FC 2 BMV& SR B IMRI-FC HUse R A - B M0 BEH fERE SV eI LU
A HRERAVE 1Y BEG HHE: MRI 2 PET [fi = HpAMTBET S 40500 » YRS MRI
B PET SEhgofll T B R S E TRE D A RS DMN WYBSE TAFE M S - EEG S —TaE 5 nI1THY
Ji3 - ZAH Al ] BEG s34 DMN HYJTAER05E0y Ry D8 (Thatcher et al., 2014) » DL, EEG
FER AR SR A E (i (A5 S Z @ SR (Hata et a., 2016) » [RIIE AT REEEAHELH
fMRI [fii = $% 1 EEG e RE o8 DMN BT FERe Rk = HYIRIA -

Sam Bl

A EFELL DMN ZHIBE » BEat I E ~ IESsISE AHSHR OO BRI 2 2 W 5% - fRIE L
ASTRRIENRE - E e/l SR B (R R B K S AEREThAE A HIE 228 A AW oe s DMN 27 6
(ERS B2 H B S IR B 2914 BB AR » W nTREE B0y hnfe EAg s B Ay E g - (17> DMN AYE(E
W RSB E R B E TR S 8 EE 5 e B S SR Y H 38 ME B (Christoff et al., 2016; Seli et 4.,
2018) » ZRiE S LA I LN W A R AR (Killingsworth & Gilbert, 2010) » 32 0] 5Ef#E DMN
TR 25 45 R R E RS T B e S TR i BB AR RS2 R - ZRMT B A RRR 3837 IE &R
Z B EST 4R 2 S BHA A B S DMN AT £ AR B2 20 s HAE fEE b - IR R
oS B A E N F R AT TS R 38 &3I4 Bh A E RS DMN MHRARITT Rl
FELEE T AREE (Brewer et al., 2011) - Bylth > IESFTERAVET: ~ B22 - JEEE FORHES
& AREEE B E I B HEL - DA E s O R D R S -

PLIMRI A9FERESS = > DMN 1Y E %0 &40 mPFC ~ vmPFC ~ dmPFC ~ PCC B f# RS
I By S T B & 2 B [E A RS BT S R D % S S T > R D AE i 4S - T s T4
SRELT B IS ST E4E4E I BERS E FDERE W IIEB & 2R B ERE « B2/
THEE M (R (E RS A o RV A BB 4E R B RE 7 - #E LA RIS E OB (R © /£ EEG J7iE
7 B FT BI85 > gamma iz B theta )J 43 71181 DMN 2 T AHRI S & AERE > AL 5
IE2Ek ) DMN JELATEIE Y — « BEEEZK > IE S LR EEAA M vl e 2 E DMN 508 > 5
2 MDA ERS RS IE 5 B E R T T R - BR8ME - ki Tang E A (2015) FrizH
BRI ~ 4 RN 5 B R IR % D4R s AHRR T RS K %81 DMN FS & A P
> ({33 DMN T B {E RS FE 20| SRAVRUR E AR 2L - S LR TTHERE DMN e 1R1E
Fy BRI THREARAE AT 123 SRR ] BE (24 DMN 7 #fz » 411[5] Kaunhoven Ei Dorjee( 2017)
T EEFTZEE AN E R 4848 - PUTHE4S - BB 484551 DMN 7 [ 4 v R S R v
B KB AE TR R AR AR A - DRI TE sl 68 1T i R (e o 1% 25 11 R R SRS 2 — » 5541 Wang
E A (2020) #E—HF5 4 DMN PP (EAE S e (2 (4 ZEAE SR+ B A S Re ny 3R B sp iRz 1y vy
BEM: » DUR B T ESC iR A (E AR R T DhRE A=A R - 55— - A3 IR &35k
1E By ASERAE (school-based curriculum) EESTA /D A TENRE BG83 6 U7 1 BB SRk
% (Sanger & Dorjee, 2016; Sanger et al., 2018) ; DL AE e/ (4808 i 1 [ 3G 4 T K2 AR (ERF e 4R
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A= (graduate record examinations) HYBa=EIR R #EL T (EsC @ (Mrazek et al., 2013) - [F]HF
VAR EE R - S I R e ) B AR > R BRI Y B i B B A ROt F A A AH R 2
TR E R 2 215 (Hong et al., 2016) - j2 Leiff 5T 45 S AR A TE S A MR B GRER H 2 DMN
R BRI RE (A 2SR (E A B B R ER I T RE IV EE M 2 91 - R IE S e ey EE
FIEFOEREFA TR BN ENEA IRE A EESEAES] -

e 7 A ST USRI TE S B DMN 27 RE R BRI A AR RS T O B (R BB S 35 B 5 7 A2 A(E
ETREHVRZ A » (BN S L E AR AR R SF YRGS AT A 28 I R ge e ) T e
'E%E > 40 Van Dam ZE A (2018) fi5HH FEEE R 8 fEVE L (F T304 o BB HH PO T [ Y i pR R
B Hp s - ESeENs— s TEAEBNE - FRENERSGT BRIV - B2
VEAEHY & s BB G C BIE R (Van Dam et dl., 2018) » BRI 4N » TR KR
STIES T AT ER L E T AR S IES 2 EF - AE - sERENEEEE (EREEA)
FRZE R - DFIRAEVIE 2 bl > # s 5 T AR D i 2 1E B e S (L S8 s R B Pl
TRIVERA - HEEIL » AR EHE LIRSS FE HUTE AR AR AT 77 1l 2 sk - H— » A
JRIalRE T H > 2B oY B DSBS e s T SO R4S e R A — E SR HIAIb 7 st o EE
SR 2 Bl - (/DT IE PRBER ¥ iR (randomized controlled trial, RCT )  [EAMAZTEA il
)/ IMEA > BRSO FTAV4E R TR A B R AR D AUE8 8 - (H2 BIBRGI T ge (i A A4S
Rifesm 2 HHREAYARR « Byt RARWIZERR T RS IIEEN E ka4l RCT ~ 5iaE g
SEETAIE I N RSB AR A 2 4h > BRET B IR = SNSRI
DMN HYAHRATAIE R L AR BRI RE - RIS VAR A ERA AT 5 =) BE 25 T 2 JREE > fil4n - B85
ANE -~ BE - ZENsGE & > DRERRESRTERBIMAENZ&mEEENER - AUERET
GERM—ZUME R L IE 28 DMN 2 RREBEM A FIRE S = @E B AR S E RS
FARC B RS DMN ) LI S & gy D 2 2k 5 B AR S IR S ISR A S SR
FEATEBEMRE Y  UFFEBERANSZHFE - REFENINAZ ESTERFRREAZIE
& (Brewer et a., 2011) » B tHRET R EIEAIESTISRE Y DMN & 2 AR RS s 255 fo]
R AR A HEEE § iR 0 5T DMN S LB AT Ry 2 BRI - HIHST45H DMN &
(EELE BRERER Y OB A RE (Leeetd., 2018) - DIUESB)E B BN S BIIVERE NSO
H R B BN A E R (Grossetal., 2018) - 2R A 2 Hb 5t M R 2l EHZ 1
&dll%f1% DMN iy S LAE (RS TT AR IUHRANVAS R P EE— DR & > HATHAHZT 383 DMN mI5E7E
(8 Bl AR Bl o EL/EFE (Smith et al., 2018) - 32 0] fE BYE ALY T BRIRARM » Rtk kE
TTHF DMN 55 TR BT Ry i 2 Ry Hh o/ DB TR » H P nl e LS 4B R B R T2 T
PER IR BCEB)F IR AL R IR ZT 8 TE > 35 LR DMN 71558 28 =) B AR AT T Ry e BRI Ay S8 LB
FA Bsfa] o
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Dispositional mindfulness has been defined as a focused mental process achieved through intentionally focusing on aspects
of the self and being non-judgmental while connecting to one's present moment of experience. Dispositional mindfulness has
been linked to mental health outcomes such as stress, emotion, rumination, and executive function. More information on the
effectiveness of current mindfulness-based interventions may have indicated improved mental health outcomes owing to
attentional control, emotional regulation, and heightened self-awareness. Designs of previous clinica studies have
demonstrated an amelioration of psychiatric symptoms through exposure to mindfulness training. Furthermore, they have
indicated that the effects of mindfulness training are noticeable, such as changing the structure and functions of the brain.
Evidence for the benefits of dispositional mindfulness or mindfulness training has been illustrated in relation to the
neurophysiological mechanisms underlying the brain.

Recently, imaging and neuroel ectric studies targeting mindfulness conditions have been employed to investigate the potential
neuroscience mechanisms associated with mindfulness. The accumulating evidence suggests that mindfulness is associated
with brain activation and connectivity. The default mode network (DMN) is a relative new discovery among brain networks
that provides a viewpoint useful for discussing operations of brain functions and networks. DMN helps us understand the
individual processes of internal psychological states, cognition, the causes of mental diseases, and behaviora affected
performance. The DMN is a set of brain regions including the medial prefrontal cortex (mPFC), posterior cingulate cortex



& ¢ PR 239

(PCC), and precorneal cortices. These regions are those typically deactivated regions during cognitively demanding tasks.
Conversely, the increase of activity among these brain regions reflects the individual’s mental states as mind wandering and
experiencing thoughts unrelated to the current task. The available evidence indicates the important role of DMN in daily life.
This is because of DMN involving self-referential mental activity and manifesting experience with prior recalls, associated
with psychiatric diseases and negative mental states.

Specifically, few studies have explored the effects of mindfulness on the DMN. However, studies have yet to specify the
characteristics of mindfulness training that benefit brain outcomes. This review investigates the manner in which
neuroscience mechanisms of mindfulness are based on the perspectives of DMN to determine whether dispositional
mindfulness or mindfulness training is consequentia to the brain functions. The functional magnetic resonance imaging
(fMRI) technology appears to be most suitable for observing functional connectivity in the DMN. Furthermore,
electroencephal ography (EEG) explores functional connectivity in the DMN and can complement the limitations of temporal
resolution in an fMRI. Consequently, we focused on cross-sectional, longitudinal, and interventional empirical studies using
an fMRI and an EEG to further understand the relation between mindfulness and mental health and their influence on brain
mechanisms. The literature reviews were carried out in the following way: The first section briefly describes the definition of
mindfulness and DMN, then introduces the recent trends of researchers. The second section reports cross-sectional,
longitudinal, and interventional empirical studies. Finaly, the third section summarizes information regarding the relations
between mindfulness and DMN, explores the potential contributions of how mindfulness may apply to an educational context,
and offers recommendations for future research directions.

We searched in the official home pages of the PubMed database using keyword search terms “mindfulness,” “meditation,”
“default mode network,” “mind wandering,” “fMRI” or “EEG.” Titles and abstracts were selected for initial screening of
articles for narrative review, whereas other studies on protocol that did not use fMRI and EEG were excluded.

The previous studies on mindfulness have indicated that dispositional mindfulness levels are associated with mental health
and aternations of brain structures or functions. Mindfulness training positively impacted mental health outcomes and
ameliorated the symptoms of psychiatric diseases. Diseases such as depression and Alzheimer's might be caused by
inappropriate or aberrant activation of the DMN. This further leads to the internalizing of such disorders while negatively
affecting mental health-related quality of life. Furthermore, fMRI studies have indicated the association between
dispositional mindfulness or mindfulness training and decreased brain function activity. These include the ventromedial
prefrontal cortex (vmPFC), dorsomedial prefrontal cortex (dmPFC), PCC, and anterior cingulate cortex (ACC) for functional
connectivity in the DMN region as well as increased connections between the brain network relevant to executive control or
attention and the limbic system. That is, functiona connections between the hippocampus and amygdala positively
influenced the emotional and cognitive processing of the individual. Thus, mindfulness-based interventions contributed to
greater mental health. Few studies have used EEG measurements. EEG studies have revealed that dispositional mindfulness
or mindfulness training was associated with DMN network activity in the gamma and theta frequency bands. Therefore,
mindfulness is associated with reduced activation of DMN.

Collectively, the effectiveness of mindfulness for mental health is affected by changes in DMN, thereby improving normal
functioning of the brain and behavioral performance. In addition, mindfulness training promotes the development of DMN
core regions. Dispositional mindfulness or mindfulness training may promote moving away from mind wandering driven by
DMN, thereby contributing to beneficial effects on brain functions. The current evidence thus may provide information about
the potential benefits of mindfulness for people with mental health issues. Thus, meaningful mindfulness training could help

individuals reset their habitually interfering or automatically distracting thoughts to become capable of keeping away from
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self-related ruminations and engaging in more focused awareness of the present moment. The research also proposed the
potential effectiveness of mindfulnessin child and adolescent devel opment research in the field of education.

Although previous studies have indicated the roles of DMN in mindfulness and mental health, these findings must be
interpreted cautiously because of conceptual and methodological issues (e.g., lower bounds on sample size, lack of active
controls, limited use in measurements and methods) in recent research on mindfulness. Therefore, methodologica challenges
should be addressed to improve the research design. Overall, these reviews provide significant research development trends
with regard to neuroscience studies on mindfulness and DMN. The evidence suggests the following research method
improvements: using more rigid research designs that adopt randomized controlled trials while including adequate sample
sizes and using active control groups; factoring sample generalizability that includes accumulated knowledge derived from
these results, which then should be applied for investigating the emerging field of neuroscience of mindfulnessin avariety of
populations, measuring the effects of mindfulness training and their applications since the impact of mindfulness training
will be enhanced if there are relative emphasis assessments given to different components; and improved reviews of the
extant literature of mindfulness and mental health associated with DMN functional connectivity, which is still not well
understood. Future studies should focus on the mediation effects of DMN on mindfulness and behavioral performance
outcomes as well as DMN and its role in individual behavior performance. Importantly, current evidence remains limited due
to few studies being applied to different populations. Accordingly, future research should clarify the unacknowledged effects

of mindfulness training on DMN.

Keywords: mindfulness, functional magnetic resonance imaging, mind-wandering, default
mode network, electroencephal ography



