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IE& (mindfulness) BEZE IE[= 2N RMMETZE - TEEFRZFEFAAENBE (B
A6~ RIEREE > 2019 5 BREESLAE A - 2015) « EAERITHSE T 2 IR &2 DR & B T2 Jon
Kabat-Zinn & 75 7 FHE2 B B 7 (b B IS A Rl 25 e 2 s 2 il HT 0 T 2 R — TR LU 5] HL B i B
ZIEH B LR L2 PR 4 > 4882 (Kabat-Zinn, 1982)  IEA 0 ¢t b—FE B I AR 5=
FEERB B ELE TR AN EIMER &R - W DIz i )7 55 [ERe s B HOE 2 1 (Baer,
2003) - fRIZEELH B ER (two-component model ) » TESN S MEAHALEZ - BRI KE BT
ERSTEEIEE o JREI IR B ZIE T B BRI BRI DR BB RS E T AR
PRE— T s ay 0 ~ R B4R RERE (Bishop et al., 2004) - #a)EE:R » IESBE AR
FIELCRFFFRIAVER S BRI E N NTE B MERT 3 A 2 B -

IER AR BERE R AR E SR (H R R 1N 2 Y MERREE 2 2 28 e B 2 (Brown
& Ryan, 2003)-Kabat-Zinn( 2003 /B [E & F Atz B 2 » EEIT IE 28 BR & 8( mindful ness-based stress
reduction, MBSR) RFZ > FEHIETHIE2NIERE ) - MBSR 2 403 5 =VELRE « EAHERAL - PRI 22
Ffme 175 2 B EME - DU IEGRIZ RS SRR A B & HH /S 2 IEIE=ERE - MBSR 583
1EEAR R EEE TIFZIFT & AN B ERNERYMER AT 23R BRI - WEA - B8R
B IEEIEAESE S AMELD ¢ R  BE - RIERV TS o 6 DAIRHIET H ARV RE S 2K ¥ (Baer,
2003 ) - FEFHILTEIE SR 2 2B 5 148 > BPa(E8s B EGEHERIRE S - (HEC AT R 7 Bk ERES AE
BRAFHYER A CRfEn kA - 2018) -

FFEMSRIEY » IESEIN S R B A E A2 - Tomlinson 25 A (2018) fE &4
GrePutseta s o IR A B IR R AR B A R4S R 2B IEARRE » [E S DT AR S 4% A0 58 2 i
FEAEmBEEA - AR 2B EEEES DB ERFE e IREHE - EAWRE
BIE e B IE ARE AE OO TR SRS 2 Ay U A2 28 (Chang et dl., 2015) » TifE B—
T AT IES SR o i EE 8 2 238 % (rumination) ~ 55 ~ H3RHHE (self-compassion) -
&arE e (meta-awareness) BIEAEERYIE S5 E e (van der Velden et al., 2015 ) - 3 {[EFS ¥ 5 FefH
REAEHUE B G 48R FR A IE R XR (Brewer & Garrison, 2014 ) » ib4h » IERFN AR TN 1] BEZ BT
ZG RG> DU D BE 7~ B ELAENE (R K FAN ~ L4 58 RIHR S B M 220 R E (Alzheimer's
disease) (Laroucheet d., 2015) - I SEEEIEEFEH - TESFI4RA B D BHG 1R BR T HEFEE

( posttraumatic stress disorder, PTSD ) &% 7 i T By - DU EE HEAZEINNTEHE (shame-based
appraisals) B1HF (self-blame) FF&EEAZ (Boydetal., 2017) « NMELHETHNIERFZE » &
i [ R IE 23| B BT T Ry R B 2 $R A P siss » 208 k192 (Chang et al., 2018) ~ #{TIIAE

(executive function) (FEEFIKEE A » 2018) DUREENFRIA (SaF%E A > 2017) -

FEE AR SBR[ DhRE MR iR & 52 (functional magnetic resonance imaging,

fMRI) Edf#E[E (electroencephalography, EEG) SEHEflrfRaT IE B AN 2 B L 22 FE 1

(RIEFFEA » 2019) - BEEFREEEESE AT DR E ARSI T8 > WiE— S e (i

HITT Ry S » 41 Lazar 55 A (12005 ) #5357 F AR B B FirRHEE K7 (prefrontal cortex ) FIA &, f7/& (insula
cortex ) HYIEFEIGAARE - i 5 s ny 8 LM E RS AR A B A e B O B S - JhAh > Lutz 5
A (2004) RIS EIESEERFE MELAVEAENS T LU gamma iz 284 8Lt 801 8 1
B4R - AMEFERNZ - BN S ERETT Ao s Loy KISHEHIINE 721 B0V RG]
> 40 Tang 25 A (2015) #5725 IESHHRANVIFTTAERIZ - 2 T IESMEE(ERRNT B ARG R
H = 792 (attention control ) ~ [E45 & (emotion regulation) B #4422 (self-awareness) &
ZRERIT AT R < SRR IR RTIIN iE (anterior cingulate cortex, ACC) B Es 4 MHIFITEHTE K7
'E (dorsolateral prefrontal cortex, dIPFC )JE{ LIS MIFR{E 4 15 48 am e HIE AR D % (amygdala)
FE LB AT REEE S L (E RS S W N AME R R e = 5 T B BB 22 RIS S ~ IlETEaEE
(media prefrontal cortex, mPFC ) ~ 18 $1#5 f&7/& ( posterior cingulate cortex, PCC ) Eilf#ij B
(precuneus) FHEEE(LAR (Tang et a., 2015) - &7 bl » T PAG [E A TRHE 2455 (515 i
Wt - e E RS R R % A B4 (mind-wandering) HYEE R - IRV Z B AR
HIR RS T E T Y H IRELB YA R EHIRatE -

1681 8 Y 1T R 2 3500 28 {000 588 KBS 25 {181 1 3 L D e 28 2 T A B FF B BC & A4 15 DAEE 4R

(Raichle et a., 2001) > [RIIL7R A BT ST B da ke IE & B A KIS 44 A ThaE R 4% (functional
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connectivity ) o £ 25 KASHE4E 2 > KESTERE 448 (default mode network, DMN ) [RIELZfd
A AR 2 BRI - DR B LR R A MR B Sy e et B AR M (Brewer et dl., 2011) >
WM ER - BER A A EE G E R —EHBES - BIfFE TR RRSEIF B IEL

MR RR IR B BRZE 53 5 H 25 IR KRS RIS > B DS b - 281 DMN ByME &l s 7 il A
KIEHREARIEZ - BRSNS » Raichle % A (2001) #3 » B {ERSEIEERE HIEEERTT B
HORHS R bl sk gy i s VB (BB T - BN A(E RS IR T AR S AR GRS E AR S L Amg hnfy
DERF I — PR S Ry RS TEES 484 - HaY DMN BEE R FE(E SR 60-80% H & AR ELSME
HERANY TAE L > RIEIIEERASHESE R (brain's dark energy ) (Raichle, 2010 ) - #7478 — Rk >
DMN ZHEE K #7205y o] se BLEE - [ 2208 80E (Hataet ., 2016; Raichle, 2015) ~ BT - B2
S #H9E ( schizophrenia) ( Ongiir et al., 2010 )~ PTSD (King et al., 2016 ) 8153 & fH [ 48 F)E (attention
deficit hyperactivity disorder, ADHD ) ( Broyd et al., 2009) “k& i /g Fridiss » 7RE] DMN HIThEE
MRS > B b ] e b iOpE B P B A VRSV E A AHRE (Kraftetal., 2019) -

HHET DMN R TE SR FY A HEFIAH BRI » ASC 5 1ELL DMN 2 BUREERE TE & i m] B
SR E RS OB (R EE 2 5228 > [FIF DA RE M Fe i 25 52 B B 25 [ v i V> 288 FH A PR S R RS 458
BATRE LA < FE s i =0 (cross-sectional study ) B4 &= (longitudinal study) =7 AMERASE

(interventional study ) &Y & RS ST ACET TIOIEANG AIDAS & © A5 (%L PubMed E R AL RE EL
R ET R = > RIS A RS T mindfulness | ~ T meditation | ~ " default mode network |

"mind-wandering , - "fMRI , 81 "EEG - [ SZ8k4I AREAEZ 2 DA St Fe BT R iy B 58 5T - 5
[h e LR RE AT 7 55 fB B 2, > PR ALE N R R R AT S B EH R AR 2 2 E A -

— ~ IR AR AR TU M 4%

KA (S —RERATE AR EEHY 2% - {H HFEEEAML R AT EERSHY 20% » S ANEH A RN
RIS B BAGERET I —ER A RIS VB A% - Raichle % A\ (2001) (s FH iE+ S AT g &
sHLffr (positron emission tomography, PET ) JHI S {E#S(F FAPANRAYAF S ARREEL AR E 1T Ry 1A
B EEE) MR RIS IR & BLE AW % (oxygen extraction fraction) 7252 » 45 5L 38 F1 % (K
IR AR EARRE A S LEA B Y 11 B AT By > P — B G2 B AR s KA AU THES A5 = (Raichle et
al., 2001) - (At » DMN 7 3E 28 Ry AHE (B RS IE i A SRR (resting state) » (RS AE(EE H IS FITT
RyEr R E LR —4 KRS 484% (Raichle et al., 2001 ) - #ERL THE A48 T A RS IE BTG A -
HE N HIETZESEE K78 (ventral medial prefrontal, vimPFC) ~ £ AHIFTEEEE K72 (dorsal medial prefrontal
cortex, dmPFC )~ PCC ~ #2712 ~ SMHITHIE f7/5 (lateral parietal cortex ) B Il FHTHEE 2 FLEZ (bilateral
temporoparietal junction) ( Greicius et al., 2003; Raichle, 2015; Utevsky et al., 2014 ) - {£% Lo &R /E
FIT > DMN 3% R EAEERSIRRAIE N T » (B E BEIMEEEIEE - BEfH# MR

('spontaneous cognition) {7 [EI AL £ B oK 2 SR — TN 7R E R 70 A2 (internally directed
cognitive processes) ( Andrews-Hannaet al., 2010) - ELE2i= » DMN 19 X EEHERIE IS & &L H
SEMERRAL > MR R H RS MR (self-reference) BRI » A AIE R P HIRATR B8
HEr (Buckner et al., 2008; Christoff et al., 2009) - &% DMN 7E{E#S BB IE KIEIEE 208
HIERSIG B (LAY » EAEFFEARRE T o] s R & 5 M T RIS48454H4% 2 ThsE (Raichle, 2015;
Raichleet al., 2001) - AL - B DMN By EBHETIRE S n A S IE A E— P HIEF -

ZERRABRZEE

Raichle (2010) 52K & (EAGME N —MEBORRAI IR EAREE - A fEfa T EIRE ~ &R e IR Lk
B RHEET 2 @I M IEAETCRRAE(FE - MELARREFMAE Z RE B S AR B M R it —
(EEEHAISIE (AHTECT ~ Bil) 2 20522 - tiEsi i E R AN TR =UE LAV Rr it
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RHSRE EOHRELLEEAS > FR(ERSFTS ERY S AT MR K itRE B AH B/ (Raichle & Mintun, 2006) -
DMN fi§ & s fE 7% SR AR (NS bl = B Ry PO IRTEREE RE - T4 K DMN AUfURIESK - H
o vmPRC 4 e 4t e - dmPRC 47 K2 H P RE 2 FIET - IRt DMIN BYRERLE(EER R A SRS
IR e R B i B SMEBR IS - e (E(EAERA1a T H S REH A B (sdf-referential
processing thoughts) #if54EpaE (Raichle, 2015) - [l H k2 IR RIE(ERE G~ B R ERE TR
FE B HHEEEARAAM B BRI BB > WSS ERAIEN: ~ SRR (Meyer & Lieberman,
2018) -

_bift DMN HYZRE08 B (G S Aa St FUB AR SRR - ATAZM ANERE -~ (E 2 eE By
EEL - DU B A AR ER A S 2 5 BAHRIRYIIRE - B iR B ERR N RIS IR & &2
BHAEB I (Buckner et al., 2008) - [ E4E@ERI (A AN B RS REE 2 —  HFrENER
B (EAS R A R (B A TR S o8 IR KAV > —fi 5 81 ERFERY.O BRRE ( Gruberger et
al., 2011) - LR IRRE I H BLE T IEAEME TR HERE (Christoff et dl., 2016; Seli et dl., 2018) - fli=
Z > DMN {re (i AS SRt 17 0 H 27 SRS S Ra R 85 B8 B - ARIME A O BIRRR (L7 d
VLB R - fE— RSN Science JITY] - HAEEAR Sy 2250 AHYRBFHERIZE P IEHH AL
G AMHIR B 48R A SRR LT 50% - HLIE B 4408 i A R 0 O 2R B L YIRS

(Killingsworth & Gilbert, 2010) - 3% & SR ACFRE AT — KAV ] AR —FHRF o0 B O S R
VERIPRI o [N PEAE FTRE & ) O BRI A p s 2 - VA SEET - DMIN AERHAY. O BEIRAE 2 88 L B
ZiEEE AR (Christoff etd., 2016) -

BG5S DMN BP0 IR B > Sonuga-Barke i Castellanos (2007) ftf T Rz
B (default-mode interference hypothesis) » 5% Biaft 38 Rtk = BUE BRI T B AT A5 1R
BRI — RIS FE BT B ERE 1T RolRE AR DMN HYIE(LFRE - tEiy DMN HIRFEUE(E &
HHEMEB R EN S LR BRSNS R IRREL - SR E ST AR T - Sours
FA (2013) 1EHEERIEMERSIRG AN A T BRaE 1 P A HB AR - e SR AHE 2 A5
TRRBER R A S - AsCiEREsEH AL DMN B{ERIE4EEE (task positive network ) il A EIK
HYZHREMRESS - MAERS PR /71 > Raichle (2015) SRR HY DMN REEHIFAIZLGEE - 218
EFREAEEEAER - fI41 > Coutinho FE A (2016) JRE$3R %] DMN Ji{LELE 2 H FE RIS
FFTRARE 5 EEAh Onglr %5 A (2010) AISSEIEAREA IR - B AR BLE & TRy B M7
DMN HHEHMS I B A R VRS » L mPRC (il & B ER sk aE AR 222 AAE - HHIEE AT R mPFC
41 DMN (LU FELR RS (R ARE - 55— )7 - DMN RYZEHLE MR I AT 5L ADHD fEiRARE -
AAEpEE AR e LR iR Bh MR S 4: (Broyd etal., 2009) - i@ TFEREH DMN &
HEHEERRA RS LA TR T LH B HE A BT REEEE (internalizing disorders) » % (i
O IR BEERSER (Lineta, 2018) -

Z48 EHOHHRESCRK AT DS > DMN S LELRE R SR AL B A Bt RR: - S22 - DMN
AYEEREE T REZ BI(HAG B B B 2 28 fIEBIESEGETRIREERHEHY DMN ThREsE -
LinZE A (2018) HIIE 3R IEaalllRises 1 oRHE t &f B B SE R E T 5 [ AR TE B T 0 1 2 2254
TR - B URE LSRRI L8 s 5 S IMAE A ol - WEEEE T
AREE R By IEEVEY) L - S nl e R e OB R R VB AR - AT —TH S e SRt
FeiEt » IESHSRE B BERY R E P AE(5 2 E] DMN HYSRERE AP - BEILHERY DMN ZE(E
el A A A LN M SCE E BB ERIEIR (Vignaud etdl., 2018) - FREUERAVE » AN
AWT7EEEH DMN BT (/Y 848 08 15 0] g5 B IS (16 HE 5% 28 A1) 1 85 B 3 R 2 AR Y A

(Mooneyham & Schooler, 2013) > DLz 8 DMN NMEBHIRAEEEHE - F i REEERR RN
SMEEFIRFHTEEAE R HAE AT (Smithet al., 2018) - [t » DMN HYSAIThRE S 2 H
B E AR B BRI & RA LACEIRFIN R EPE - BHE RSV -
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Dapes

— » EZHTERRINE - IMRI Zif A&

fMRI F—fE &SGRl - HR B EA SN E TS A EE A > R 7 F
B M SRR T T R A S I R AR AE RS B D RE VBB 2 Aol - UM AF 2 E 4 B2 (0 R A RS 448 2
Hl o TMRI R RS R IS SR R BT 1T T AR ~ sRAIES) - AR R DL R 7548 R e
FEEERS & 2 S TE LR M ECR S AL (blood oxygen level dependent, BOLD ) 4L » LA
XS HE A B ELIRR (BREZESE A > 2018) - it - fMRI iYfE A5 DL E B a2 23 4
SRS IB Ak 2 2 > H AR GEREMERE L RiE RS (structural magnetic resonance imaging,
SMRI) BEEEGR 8RS (diffusion tensor imaging, DTI) SRl » g EUIRREAH BRI K HEAE4S

(41 DMN) XL TMRI i Ry &5 7 » FLDDRE M 45 S 2 UK i 451 = 24455 BF ( van den Heuvel
& Hulshoff Pol, 2010) > H fMRI fEIE;&E2L DMN F8H 2 B 9E s B 208 - DU 2457 51 DARsHER £C B4 35
H TN — BB 5 -

(—) &=

BN IESE RIS 22 - DU DMN {ERHS4948 Ty sy /At Brewer S8 A (2011) Biga
BRI 2 TR - HAARAE RN 9 2% - RIESEEEE S S OB
FFEUIRRERART RS /D - H#HERE] DMN FZHEH : PCC B mPFC ¥R/ V&1L - 1h4h - BHIIER
FARE . PCC ~ B{IFTHIAF 57 ~ dIPFC 520 & B IR B Bl I Ze i 0y I S/ R 3R e sy B s
PSS o PRAE R A IS E AR D T E#S B R SRR (Brewer et al., 2011) - B{LIAVEERIR
1 Taylor £ A (2013) AUWFE a3 - 25 Rl ERR T 335 1000 /N5 S 48 By = AR = Bl ) 22
HACAFEARERY DMN 2252 > GESRSEFAHR A w) 525 > KB = AE 1Y mPFC B2 H At DMN &g (41
dmPFC - vmPFC ~ T THIEEL T #ZER/E ) IVThReE s gz ys » b/ I dmPFC B34 T THEES
WITHAEMEEAE - ZERBHER TAEERR - [E23ISER I e 2 H B S - 6 {#
R E TR AV ss (Taylor et al., 2013) - Garrison % A (2015) R A KHSTEAR SARAEF
ERgERE e X E—PIEERNET DA TINET (active task) LUB/ MRS ZR 2 T -
EHEIE S EEEREEE: DMN (L7 2 8 - AR R g B RS SR E T RENE
AT T BREAMETS - WHHZZ DMN JE{L 2 2R - ZIRERERMARNIEEREE > RIIEMRE
R EABE I E DMN 2 PCC ~ #{k42 (fusiform gyrus) ~ 42 (middle temporal gyrus) Eif#5i
B RO TR ARSI BUR H B/ DTS L 5o NEIE 3 3R B AR 7 SR REF L DMN AR & IHY
JELEEIFEAEE B ) (Garrison et dl., 2015) -

HEWFEINER IR & (A (dispositional mindfulness) 7 f4E AREEET 1282 DMN JE{ bRk &
HYHE BE M - Shaurya Prakash 25 A ( 2013) i i IF 201 & 17822 & %% (mindful attention awareness scale,
MAAS) £EETIE &R 7K 81 DMN BYRAR: - 3%IA%9ELL 25 i S35 H 65 sV E T N RS alE -
HEIR | ZF AIESME R /KEE DMN 2| PCC FIMpiiEny s g inaRe - EiEfER
MAAS > Wang % A (2014) DL 245 {ir REEAE By 2 sl B RaREE » 409 4E 88 3R I S m) /K S 8
DMN 2 PCC Bt Fr (thalamus) = [EIRYZEAEARE > BIIEA B 1Y IE S = A (8 S LA b 2 W (I i
A EGEE TS » KRR ITHEIRG AT DMN i/ Dy S Bl 5B 5 TE 2 A B Be i - ohoh o
Bilevicius % A\ (2018) FL{f #lihfige 2 455 > SZHFeaRa 1 RS A A IE & I B 2 Fe )3 22 O AH R
HYER EIREELE4E 7 AV T RAR: - 45588830 MAAS 2388 DMN >~ 75th ~ 72 NS BIS B 2
R SSAMMEEE S (salience network) HHBIZZE] MAAS 55 8F07: (Il ACC ThAE M 4S8 Al
ZEIEAHRA -

BE L aE REMRFEE MAAS ATl & 2 S RMEE BLRIS S BRI - (H 2Tk > AE%E
EREm BEEHN AN EFEEIESMER > 40 Lim & A (2018 ) {5 A WO 5+ 8U(E 75

(breath-counting task ) &7 & E/K B IE &2 ZehE - Wbl 2 T ARSGIREEZ 5 > PR ET3
B HE SR AZ S BB, 20 733 > DA —Z2 N UMIE B T8 HhEE —3 /R i idis



224 o L H B R

HIACHE - TEE UG RIZAIE A > SR SEat S AE MR O - —FLE S N IR s ARt
Ry IERETEIR » 5L DUEHERIE B RFE ES 2 578 - SHMHIE BN EE 20153 ( psychomotor
vigilance test, PVT) - DLEEETREMEE4E (dynamic functional connectivity ) 437 7 =UATRZR4E5 B &%
B MR E R &R E ESIERS TR EHIRAE (task-ready state) 4% ABZZ ISR >
HARRSEEHIE (iding) RESAYEFE IR - SR EUE R B BRI X B & A S E
HLEIBL DMN 7 i 2 K2 AAHRBE AR 0 BRI ERFE RS SRPEIEREN PVT IEEREE
BerE o R A DAL REOR BB R (H15 EA SR E I SrERHAE S T R IS U 2
AEGHIREE - (R (ERSA HENVEEEBIE2Z5E /) (Limetal,, 2018) -

FEE _Lage o] DS RIIE S 1 B2 DMN 22 B8 > IR IR E i 2e 3 FHRE S o 2 A I &0 4

#7 DMN JE(LAESFHIIHRIRER - SERRBEN AN E G HETHRSS > [FEE Brewer %A

(2011) HYBHZEH » ERF IR EAEE 77 FyBF (concentration) ~ #&.0» (loving-kindness) EifiEsy

72 % %% (choiceless awareness) 5 =1 A ACEITA R FARE FAY 22 E W 4HE DMN 8541 « H
GERBTURRIA WSS > EEEENE R AEF PCC BIAAAIAENTELED RN O AIFH
KA SRR D PCC ~ TEFTEEE (inferior parietal lobule) ~ TEAZE N (inferior tempora gyrus) #E
i 2200 B A8 ~ A AZ BRGS0 2 ( uncus ) s B > 58 221 =0 HogE e 2 (superior, medial temporal gyrus)
EIRRCD > BRI R — D a e = AN E R ARER T BN A EE R E S
RIS EAENEGARTRER « 1 DUEBENHENERARE - ESERI 5 AEE %
i =AE (focused attention meditation, FAM ) EiFHT=0EE 2 =48 ( open monitoring meditation, OMM )
(Lutz et al., 2008) - 7= RT3 W 38 THAESR) DMN &L » 40 FujinoZE A (2018) FH&E T
17 (&R E AR BRI RE R R L EARHAR SUIRAE ThRE M ANy 22 52 - HIASeAE R MER =
1R DEGIRAS (striatum) B2 PCC fyZAREMEEE4S » MR ZUHI2E 2T OMM RV D B RISGIRAS B
E B MR % 78 (retrosplenial ) 2 IAVINREMEESS » K2 - FAM RSN T 3% L@ A shsE 14
HGE > AR OMM RS HIELE & 2 A RHE LR ERI R S AR - 554 > Scheibner
FEA (2017) R FAM #E—557 By NAEELAME TR RS T T # f DMN 25228 > HHEEE 26 fir
fEE S E KA RRENEAE AT - ZMREREH TS B N amGERZNESIMEEE
JIIE AR AR RN B Ag S I i A RV T 2L mPFC ~ PCC EEREFTIEE & F = 1Y DMN JEAL
AT R R TELE R REER B (E RS PR IR IS EF IR BE Y B8 iR RE » Hrp(ERSpE N ISR REI &
FECFAIMHRBIISIE (A TEEE) MR B e Er G EiR/) » TR IESA B ERSHY = %54
WABCRIFASERISE IR B F R TGN EE T R IMEEE 7 5 B B TEE 4
2L - EFRA BRI IE SIS DMN iy 88 BIENIDE RN (WIS EMR ) 7158
SR A A2 -

BB LIS E HIE 2R S E R A R A U IVE 2235 DMN F R Hrh ay B (&
HETTEEET - Harrison %5 A (2018) 4 40 i fi5E H i S AR BRI R B AL ME Rt AT 52 - 45 RS
SRS IE 2Bl DMN S > [ ny s aE MR D Fii(Rn £y SE#E L (pain catastrophising) 5 RE > il
I FFFE IE & DMN &3R8 2 57 & 7 IRy s M 2 IEARRE - JA 0t > Zeidan &£ A (2018)
5 76 (L fERFAYIE 2022 B BRaT I i m) BT S e 7 I p G i i L R T - S el SR TR
B2 1 Y TE A e B R PR S FE A T > LR ORI RTREATEEEL PCC 55 DMN A% O8I 106

LR HRE
Grer DL RN e - 3% S e R R N s 2 B A B E S BB H R AR E

B2 S - B DMN VBB NA R ER 7 - W2 BURYE IR 2RE - FRIL 2 A TERTER
/I DMN JE(LAY[EIRE - JR AT SEELfE (A S E (Harrison et al., 2018; Zeidan et al., 2018) ~ AREG¥ 7Y
BB KRR (Lim et a., 2018) F4EFARTRN - AR ESER > %7 DMN
s 2N E PSR (Brewer et a., 2011; Fujino et al., 2018; Scheibner et al., 2017) -
(Z) @eE=mE

il RS T AV ST > B ST 3 T A L S b m S B E 2 = AR AERRVEEN A DMN 289
BElE o SEE—IDH > BESE AR E SR T s TR R E T E 2 R AR B (% - Farb 5 A (2007)
e B E R a2 e WEEEE S - — RACEELRE: (narrative focus, NF) » 2= 5%
R LR A _ERYREIZE (cognitive elaboration) » feif /DA R HA Y EE ST FERM > 4K
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EpfEEh (experiential focus, EF) Ril Ay ¥ 0 BREEARRIZEAYIONG] - DIFIAMERSRES E B Z B FIEE T
SBEY > A EREE - HR AR g RAVEIEERS - B S > Fab A (2007) 3k
FUE B A % B DMN AHBEAY 47 5B i & ATER B r s = S RS & KR s il
WEBNKHER | MESIIS T sEAG—EKES RN > HiERE SRR IR
ZIMHES) - #EILARBER R B U 8% - RBasE sk - Farb ZE A (2007) $32% 16 {ir
2 R/ MBSR sRA2RYIE W2 » DUK 20 fir 24858 MBSR SRIZAVIE &3 k4H » TE 85
HISA1 T S8 Dl SRR AR E % > SEEREITRERERIM (verbal stimuli) {E3E6L fMRI
HUfFfE > s RDGHAARTE SIS B E T DL NF 5 EF {55 ACE T HIET > 12 NF SR h 28155000
BEZmRRRENE > DEEETEEHCHRE T EF BRGRIFEEEEEE TEHCHE
5~ Bz LB BEARREFT S A 2 S - MUTEIE IR DAREME 7 S TR - 45 REBUR - 2HIE T NF B
AR 4R ATREEE BRI 28 > HARR NFIERINS » WE2ET EF I5REER/D L mPFC
R R ER REVE(L o BEAh o IESEISRAEEAR AT th A B SR 22 22 > 30 H3 0 mPFC Eaf
= 1S P ey

TRIE Farb S5 A (2007 ) BUBAZE4E R ILIR B A SE e T IE 23|I SR AR E iR £ DMN

2 40 Monti A (2012) BEEFIESEIT AR (mindfulness-based art therapy, MBAT ) % 7LJ%
FEERY RIS U B R 2 HTZR R AN A T 18 (i1 EE8 /7 52 £ 77 sy AR B E I bE i o
JRE MBAT 4HEEIRAE - A ARTIREIHAETT IMRI fdi DU RS FRREIRAR - 329 T3/
Y MBAT BEZIGIN T 2RSS ~ A% ~ A0S B R A AR B AR e B = AR AR
AYAHS MR - B0 T 5% LeRSE 2 FE b B R D EE B A R WSS AR B R4 - MBAT 4H7E
JBE 71555~ E DMN 22 PCC #95E( LI/ -

A DMN {ERe 22 B E R AV TRETER] » WellsZE A\ (2013) HEE T 14 (IS R AT 2
EFG I SR Fy B BRAH B R4 - EERAE T A/ UERY MBSR ERFE - BIRAH 4R H E A IEEE - &K
JUB&RZIHFCAE RS AT E R4 > ERdHn 2B EEURHH NS PCC ~ mPFC FI/E (A 2
Z [ERYThRE M EaEsE D - 3 B EERAERTE RS S ISR A A i DAVEYE - SR EHEEES
4R DMN HSIE sz 28 ] BE A B A TGS B D e FE R MR JE B

RSN King ZE A (2016) 53R IES5% 5 48% (mindfulness-based exposure therapy, MBET ) o]
ZEEINF] DMN k=275 PTSD EBUR(EE AAVEIR - ZW5TiEs 23 LBz EA PTSD
HYARTEE B S3 Fs MBET BLE T H1 000G H (present-centered group therapy ) 55 fi4H B850 BiA
FEAHA > JaR T AR 16 3 > TER/ N - 45U MBET 4015/ &R IRIEREES - By hnll PCC
FsF ) DMN E2 dIPFC ~ ACC B R TIEHI494% (executive control network ) 2 FATEREINREN:
HGE HAERIEH T IESIISR T TRER Y B TR ATEE 1T > Wi nREZE 485 /> DMN JE(LfE—28
BRI AIG IR R 2 -

BRI L ateR FEEPR IR Ryt 72 ¥ 52 > Tomasino £ Fabbro (2016) 45 13 fir f#FFRF A FyZ
st LT By VB IE S R A= A5 4R (mindfulness-oriented meditation training) » 1E1E:&7 1 ARl
1B BT IMRI (RG4S T IE & lE B 2 B3 - EEREUREEINN AR - SBEEN ARIIE
2L H DMN HHEFEE NG S IMUETREEE 7 & (right dorsolateral PFC) ~ ZEIIFS R (left
caudate) EARHESE (anterior insula) AYE(LEERIN + DAROBDIEBARATEREE & (rostral PFC) Eil
ARITHE - ZAFTERAFESINEE B LR I AR FIES 0 #5 R D B 4g 8 IR I o B
IR TR B IR E e T T RE g WS R A SR (BHAERBUA LRI TN R IESTI%E
¥ DMN 1Y2 242 I iEE -

Al B R 2T Fy 25| SR DMN [EHSE R Pl S Y s R (L v (B (RIS - A5 B — D R IE
281 DMN Z[E19RE% > bk Farb 28 A (2007) FrfgH{E A RS RITmEERE A nvisE 2 £
Ah s i INVE SRS HERE R TAESCIER AN & iy DMN JE{LE 20 % (Koshino et a.,
2014) > fRIEIE—3mEE > Russell 82 Arcuri (2015) HIGE Ry (EREHHIGE T HEISE T — T SEHY - T(Fed
BRI AT - AJEER > B2yl | TIECBIE D EREE 4848 - TS s
HL&T Rk D THES A A4S AT AL AV RRSER - {2 (508 A8 2 B I &5l SRS nT B2 2R RE ST R D I8
SESIRAYRTRENE - ZAVEUE RS - BRTEHSTIESF4E Y DMN BRI EME @A - 2E
TRIREEE T E ST > IR BRER I DR BT -
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= ETHARNAKE - EEG ZiRA

EEG {4LAIER AVERY 7 BRI 347 AR K2 B &S B/ E BB A1 2 ift9E TH » Hul DA IaEE
544 (referencing recording strategy ) 1EMI & > 7% 77742 DL Jasper (1958) Firifill & HYEFE 10-20
%%t (international 10-20 system) Z & GBI LIEE G AL B2 B HTHE - BRI AEER

(conductive gel ) 85 AEHTHEI T - FEILISEMSEIGNSR - M PETSBLE K RAE - Mk
W TR FETEY BAEERE T (40 dpha i - beta iz ) ~ BERIE AT COSEERERIE AL ) B2
i =8 CREER - A1EE > 2009) » KEFGZEPRE T 25 > DIFTE IMRI AR
FENTIEAYRN 2 2 2 (Laufs et a., 2003) - A #E EEG Z 4t E AW ik = » tibA AMEE S
SEETELA oy B TR R B

(—) HE=H%

EEG {ERIESANMENEE  EFHERENWIARGER TS EE IS 22 > THIK
Bk 808 (40 apha~ theta) A2 /%IR8 (Lomas et al., 2015) - ZAiE 45T DMN HYFHRH
WgE AT A IMRI B PET 2Bz HAE (L » /DA EEG HAGETHIE - FilH Laufs S
A (2003) [EIEEER TMRI B EEG RERFTERGIEAF SRS T RS B S EBIHVEE B/ 2 1% »
FH EEG JHIE DMN Y7 AT BRAGSZEIRHE - 52 9e i85 16 s & #ET IMRI B EEG 2 & >
AR P BEOR AR g 2 HEA BERES - B S AR beta2 JF7 )& LB Bl BR 1% 30 K7 B

(retrosplenial cortex ) ~ FHTHEEAZ S & (temporo-parietal junction) i1 dmPFC 2 DMN fi&Ay BOLD
WINEIEARE > B —45RER T 2L EEG J3 A8 T ARSTER EARE THEE R a8 2 o - B a8
81 fMRI 2SR BAHEM: - SHIMEEMSARAIIS I RSS2 BLI4ESR > 40 Scheeringa 25 A

(2008 ) A% EEG 81 fMRI 4L 8BRS AEARR SARAE > FiEHEE theta iz 1K HS BOLD sHS% -~ BAT
SR SRR AT SR RERARIAY mPFC ~ #2173 « PCC ~ TAHEE « NTHEE ~ thRftE Dl R NEZ
BlEIg > JE L B theta iy 2 A AHI

B Lo 283 EEG ¥ DMN ZHIE& TN AR > ALl EEG FIABRSTIE
TRHVEAE SR > 41 Berkovich-Ohana 55 A (2012) fREZZEEHFEFTELE] gamma 7B DMN
Z FERAREME - PRETIE BT gamma Rz s2EE - FEFLHEN] - B2 IA9E DL 36 (i B IE S E AR ERHI4R
B 12 {ir (REF R A ATEAE SRS 2 5T E SRV ETE . gamma 7 DMN JE(E 2 FL#k -
GEREUR A s S BRI AE R IS R R A A AR B R D ETAR R 4R . gammadsy o IEAMIREEIR IE &
4H S B AT AR SR BEIS AR AVAEEE R 48 gamma )l » i3 Sb4E AT EIIS (0252 DMN SE(LE D
HUARES > BRI IE SR 2 BLR1 DMN FYRERE - ZRT 28 th4E R0 A 2 2| [ S8R E 1y 2 Bl iR
2 B & K P E R 0 R EIE S BE B B T B RS AR T B S & - [ TR
Berkovich-Ohana % A\ (2014) FEfE{EA Lty EieSEEER > bl EEG ThaeM:#4sE

( electroencephalographic functional connectivity, EEG-FC) 7 /= #faT IE &= A8 % DMN Ays2 2L -
BREH A IESE RS S BB EARE R E AR A H] theta 5% ~ Z2{H] alpha 7 £
gamma i PHIAR L [EIEEM: (mean phase coherence, MPC) BRZE /D DI R #3872 ] gamma iz BLTE
&l 2R EAERE  SSYNEEEER/ DY gamma MPC SR H 123/l 4kEL DMN (9275 (deactivation )
HFrEA -

(Z) T AMERE

FEiE it gT 2 45 R > i DS A S B IE Sl e 48 B EE DMN AH BRI > B o RIIE

BB EBIGER AU T AMEDTFEa8a R0 IE 25/ 4 22 DMN FHRBARS R =~ IRV RRRE (% - 40 Xue A

(2014) HETHRIHESFNSRES theta e 4948 E RRSHT SARRRI B LaUso 28 - SR IHSTHIEE 45 i fFle
g 22 BRURERLE > BB IR E IE S SRAE SRR SRAH - HERA 2 BT SRR 88 505 4R
(integrative body-mind training, IBMT ) » &3l #k45 & B HGHGZ ~ D BERBESE = FERNS
U hed o W BB A AT RRS SR T B - ISR AR IR EE3RAE —E 3 = ([l NV IE S 8ki% > 2
SAERHEE AR theta I TN > W HER TP AR ER 2 MIRVER R R RD B3 T8 4% (clustering
coefficient ) » 4R ERELF T DMN AVRRSE » BEHESESY 4R EL DMN By LRI - bR
2 4h - TREE theta )z LA IS 4EHVEM AR - REINVA I R R R IE SIS0 A BT
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Bt 40 Lee A (2018) DIRMIIRFEAE = BA LIFEREE MV RRIGEE N BF Rzald > s
37 i A = A N E BRI Z SR E 0 R IESHB S RHERIE - sz BREIE (58

HR > —R/\Gri#E) HIR B LIESHIRERAE - s o2 55 2ol & DI S SR PR AR T
EABE e T O - FEGRE P EOR 2R AL E I SRR LUK LB ~ R AEES - I
PUER g% 90-fZ5THR (Symptom Checklist 90-Revised, SCL-90-R) s LERRIEILER > 55
SMINAIERETT ~ B e B OIS - MTFTa RS I TSk 5% T DMN [ilE theta 2 alpha
PREZ - [FIRFRC G 2 SRR B EARTE (Leeetal., 2018) - AR HTFEIS4 3R H AT BT AV IE A
SRENATE DMN EEAERZE - [FR S ERSH Y OB R ARRRES AL -

HHER TMRI 852 - HATEN EEG Kl £ I S3Isk a0 522 DMN HYMHBAVT I i B it 025
HREEL - (ERELL_ B/ DBEIRITSE AT LA FR A Sl =B AVERISE - (S5 BEG &2 BRI I A
B8l DMN ZfsEmAyE (LA R - HAOPE & O M EFBEGERATR AR (Leeetd., 2018) - ZA%HY
EEG-FC A2 BMVE S A B IMRI-FC HUse R FAMHE - B0 EA fERE SAREhI LU
A [HEERAVE 1Y BEG HHE: MRI 2 PET (i = Hp A BRI S 40500 - BHVEHUS MRI
Bl PET S igofll T BRI EHE MBI AFZRET DMN #9WF5E TAEE M S » EEG S (h—TEE & A1 THY
T3 - 28 H A ] BEG s34 DMN HYJTASE5E(y R/ D8 (Thatcher et al., 2014) » DL EEG
FER A S B R  A e E (i (A5 ED Z HS @ SR (Hata et al., 2016) » AL AT REAEEEAHEL
fMRI S H# ] EEG BiRiEe R /28 DMN MHEAbTFTE Rk = HI A -

Sam Bl

A EELL DMN ZBiBE > BT IES AR ~ IE2aSE A RSHERE OB R 2 2 5T - R L
A RRIE1ER - EA IR TS OB R B K IS 4E R ThRE A HIE 52 28 B i 9e s DMN 27 Bl
{Efg B2 B RS B 20 B2 ARE - A6 o] e B0 hI e g s 20y E s - B DMN 1Y7E1{ b
W R B4 B H TS IR B i S BT SRR 1Y B 28 M IEE (Christoff et al., 2016; Sdli et .,
2018) » 2RSSO AR 8 B e ERAY B A R (Killingsworth & Gilbert, 2010) » 75 @] & f# DMN
TERF 25 i R RE AU R B TRy B VB A s B - 2RI B A S oIBR8 37 > (B[
Z B EET 4R 2 S BHA A B EE DMN AT £ AR B2 20 s HAE e S b - IR R
HRFRZIEH B EEE N F AT TIER R E B IE S5 48 A B ERSTE DMN FHRAAITT Fyfst
FEEE PR EE (Brewer et al., 2011) o Aylh  IERFTARAVEE ~ B2~ JEEE MR HEEN
& ATRERE BRI TR NESE - DA E = O E R D R AR RS -

PLIMRI A9FERESS T = > DMN 89 E %0 &40 mPFC ~ vmPFC ~ dmPFC ~ PCC B f# RS
ElE Ik S T B g7 B IE Y2 2 A E R D% 2o S e > IRV DhRE M EAE - T sl T4
AR B A4S ST IE A4S U AHRBE IS I E VSRR » W INELE G AR AN ERE - T 2N
ThAe M A (e (E RS A S FERTRE ML IB4A R EEE /1 - #EILA FIAREE OB AV (#EE » 12 EEG J51H »
78 5 B DRI T T 25 FR » gamma iy B theta 43 7182 DMN 2 TEAHRIEL & AERE - PRI AT B
IE&E/) DMN JE(EAUISIE Y — - BESER - IE (e O @IV A M A fE 2 2] DMN 08 2 &2
2 MS S ER AN IER EEIIEA T AR - BEIMNS - ks Tang E A (2015) FrigH
BRI ~ (a4 FRET 8 5 FAE S EIE S DR 2 AHRPT R SR K %551 DMN Fl& A P E
> 3 DMN o] E#(ER8 e H RS SRR A 2L S L/R ] Ref DMN fE KL %18
Ry BRI DREIRER - ) aEsR > [E88) 4R 7R ] s # DMN 2 2@ > 411[H] Kaunhoven £ Dorjee( 2017)
e A BRI ZEH AN T B 4958 - ST4E4%S - BB 49451 DMN 2 FAELS MR S p g [
HIREC ~ RAMIRE IR AR A > PRI IE &8 98 0 15 Ry (1 4 72 25 BRI Y SRS 2 — - 559 Wang
N (2020) #E—45H DMN B T E#AE I h e (R R B Re 40 £ 8 I S RE A sHUE Hh g iy o]
BEME - DA ER TAESC IR AR TIIRE N E AR - 55— > A &3I4k
1E B AR (school-based curriculum) B HEE A /D A S TIRE BLG 48 56 U7 T BB B R
% (Sanger & Dorjee, 2016; Sanger et al., 2018) ; DLR (E e/ 4508 i 1 [H] g3 4 T K B2 AR (ERFSE 4R
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NEES (graduate record examinations) KRS EERE 8L T (FECtE (Mrazek et al., 2013) - [E]HF
INVEWTFREE TR - S I b i) B AR AR 2 R Bk Y B e B B RO A A AH R 2
TR E R 2 205 (Hong et al., 2016) - j2 Leiff5e 45 S AR TE S A M AR B ER H 2 DMN
AR R T BE (A28 R (E S B PR ST IR IV EE 2L A 2 4 B E IE ST IE R R i (EE
FIEFOEEFA TR BN ENEA IRE A ESSEES] -

B 7 A ST USRI TE S B DMN 2 RE R BRI A A RS TE O B (R BB S 38 B 5 7 A
ETREHVRZ A » (HE NS L aE AR AR RSP RVRE S » AT A 2 IR R se e ) T e
'E%E > 40 Van Dam S A (2018) fi5 & R 8 FEVE L (F 0T34 o BB HH PO A [ Y i R R
B HbE$E | ESERNS—MEDNE T ErVEERUYE - ERREN g BIRHE - Ex
TRV & HIs BB R T BB VA RE (Van Dam et al., 2018) » [RIE 24 » BZBHSTINE R
STIES T AT R LR E A AT S B2 EF - AE - sEREHEEEE (EREEEA)
FRZE R - DRI A EVIE 2 Ll > 5 fiE e TR Vi 2 IE S H R e S (L S8 s R R B P
HRAVERE  HEENIL - AR R AT SR B YR AR FT 5 13 2 ek - H— > AWt
RO T AL - 2R B DR U e e T B R R S SR AR S A — E PRI FUaa T oK
SR 2 Bl - (/DB IE PRBER ¥ RS (randomized controlled trial, RCT ) « [EAMHFTEAE iR
[/ IMEA > BRSO FTAV4AE R A AR AR B SR AR D 0UeE 8 - (H2 BIABRAGI T ge i Ha A4S
BHEREFURAT - Bl R T BB E RS R BRI RCT « BHERRS R
SEETAIEIIE N RSB AR A 40 > BRET B IEAE - NS 8IS
DMN FYAHRATHSE R Z AR R AR IRE > AR AR AN ERAN r] 5 5] BE 25 T 2 TR > (oA - B87E
ANE ~ B - BEMESGEE G > DRERRESRTERBIMAN S EamEANGEE - AU
GERIV MR L 28 DMN Z ERABE AT A RIS - = @E R AR R LR A
FAEEER# AR DMN S Al e & e D #1234 AR S IERFl S A & &R
{EREEFEHRET - OAEEFEEANE 22 - FAEEFEE IR ZIESERER R ZIE
= (Brewer et ., 2011) » B ILERET AR A E ST SREY DMN &2 A KBS TR i H i 82 205 (0]
7R R A HENE | 1% 0 BRET DMN S {LEE RS T AR B BRI R TSEHE S DMN %
{LEL S ERIREE Y LR ARA (Leeetd., 2018) - DUEENE BBl > IR =R IR RSO
Hfg R EE) BHVRILAZE E R (Grossetal., 2018) « 2R 48 A 2 B 5e M R 2l E P2 1
2i/ll%k1% DMN 1y LIE @R T ARIMERNGE R hEE—PFEE - HITHITSTEE8 DMN 1 8E7E
EREE2AE R Bl A HAE A (Smithetal., 2018) - 75 H]REEUERGHYTT RRFLAR » REARAKEL
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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
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(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 consequential 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 alternations 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 heath-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, functional connections between the hippocampus and amygdala positively
influenced the emotiona 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 behaviora 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, methodological 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



