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ks AeARl st 55 A

AAE 2225 BT F 9o Ad3 An
AR olojd F Qlrh AA &l dig 2444
A Wk}l BT TS EAYe] Hluy etet

% A4 PIFAEE BEL Yo

e A o =AY, et

FHow 2galdl Amarlzh 47 ek
a@%§e~ﬂﬂ@,1aﬂ AaAow o

Mooreville, & Kannan, 2015), 7214, <142, A
AA Qs 7o dsAkge og A

4 AUTHZeidan, Grant, Brown, McHaffie, &

Coghill, 2012). ol&]d o2 WHEZ 71 24
Z #Hslor HJ|E KSimons, Elman, &
Borsook, 2014).

WS EAE HQ1Y ahe] ds "o
g Rk ofyet, ¥ Fxe] Wy 3
Tx2A3 27 MAETE Aot (May, 2008;
Schweinhardt & Bushnell, 2010). £%7]7to] 2
oAdTE T ool A HAs Ko
o, 598 x4
Al 3t} ot
(Schweinhardt & Bushnell, 2010) ohEel He
ool AR SEide] e wgk Vel
o2 HEolrth= AoltHGwilym, Filippin,
Douaud, Carr, & Tracey, 2010; Obermann et al.,
2000). webx REE Al BT e

5

Aol

N—./] | QH 1 o]A]—Oi =93} g]u]% Zh=

ol

A e AR AN, ol e
WA B A ded d2del 489 o)
EAQ AFAPRoRE GFF S

DEHA FEHCreswell et al, 2016, Davidson
et al, 2003, Holzel et al, 2008; Holzel et al.,
2011; Lazar et al, 2005; Wells et al, 2013). oje]
oall nkAgie] ¥ gl ddsts =4
A EsHRdE AFA G MR
HAFE AFARER FEE Ry Qo
(Gard et al, 2012, Harrison, Zeidan, Kitsaras,
Ozcelik, & Salomons, 2019; Zeidan et al., 2011,
Zeidan et al., 2015).

nbEAA FEE SR o 243 B 9E )
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LSS0l et oisddel = deeid snf AN nE

2011; Falcone & Jerram, 2018; Fox et al, 2014, WA, 29WAl wkEZl Q71 5)o] &= o9
Gotink, Meljboom, Vernooij, Smits, & Hunink, Th= ol AsAHolgls & EoAE ol
2016, Melis et al, 2022, Shen, Zhou, Chen, =FE W¥ESo] Z3=E 4= gloy} HT WA
Castellanos, & Yan, 2020; Young et al, 2018). A& Aol7hw = &3} 2 7|4 T& xfo|7}
o Mg FEEAd wAE v W A 3 UFeAE ko webA eheAd FReE <
geta 7IAE HST ATES of 7] WAl g WSkt A4S Wyl offoh

2 st ARES AAH 1@s w4 nhe A7 FHo]l F5S 2Eshe d lo] o
g3k ATELS 2 H HA LetHBilevicius, BA =0l HeA Bk WasHA H:517] %3]1
Kolesar, & Kornelsen, 2016; Nascimento, A& AA == %

Oliveira, & DeSantana, 2018 Wang, Bailey, 2= th¥oz n&Az71e 4A7I7 FHEAAZ] —6F
Payne, Fitzgerald, & Fitzgibbon, 2021). 53] o] ¥ A2|std ®isls st APAFE=8 13

5 AFEIlE 2 b Al Aok A, A4 e FY Bt gk

mio

_u.4

4 A AFE o] e 3

g gger 584 A5S 7H s old] E At wHES IRE tow o
3 T oA BExdadE A5 AFE AVRE veANS FEAR F o 24se] W
S oo R e Holth FAESY WES e Hud dATEe] Ans AAY nEe &
Agoll= B FAMel AR FUd Al &9 THHeE AeEsiA ARzl sk vl
o tha wEZ sxte] AL A dukelst A7 BxxAd AL dlelE 2o ofx %

Bushnell, 2010). ¥V &5 &Ake] 7 dukjlel] ¢ 35& sfofsbal, 5 Ao W] that o
Hlg] g5l heAE et Aol dis old  2E AlFdhs ® B A7k =g 2 3ol
T % T4 AFE  MtHApkarian,  AZsith

Hashmi, & Baliki, 2011). §-9lut} 9] xj=Ho]

gl AEdAE SAHA ¥ JAEE 50 A3 g 2 HA

A= Hol] & EAoltiApkarian et al., 2011).

AA RS BAEe] AR olYd AEA T 2 A7E s s ddeE kAt

S(spontaneous pain)S THESY] TRHeR= A FH AA AR $of ¥ 2A4sle] WglE =

Hdgle] FFH0RE TR WS /A o B3 HES ANE TPHoE BAMs] Hg

H, Hl2 o] Ho] FEATS Bl AR B Atk olE s AAH wdud A
Agshs A% Foart Y ¥ 4 g PRISMA 7hol= 2018 npgtoz BEazAs) z}

AolthApkarian et al, 2011, B4, "FeAH 5 R4 .
i ohde} g AsAEEAS, A w2 Sy AR aPICOTS-SD) o2

N 1
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7SS o3
AT Hozles A WSS IAE A
o, MY Z2addge v (mindful or

b oA v

wd AAE fldEl F8(C0re) dlolEwo] 23]
PubMed ¢} Cochrane CENTRALS ©]g3]
Ao} « “mindfulness”, “fMRI"S %
Yato] AAE AAlenh F3hdee} Aol A
31514 kot

PubMedel] §j=1gh 74 212 b5} v
“chronic pain” or “pain” or “chronic disease” And

chronic pain”,

“mindfulness”or“meditation”or“mindful*”or
“mindfulness meditation” or “MBSR” And “fMRI”
orfuncional MRI” or
“functional

morphometry” or “functional magnectic resonance

“resting-state”  or
connectivity” or  “voxel-hased
imaging”

Ao A PubMed 127), Cochrane
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th o] & T5H 8/ Tds Zﬂg]o}-v— 5074 €]
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10l BEANE PO F Su F16)
Q Z(Braden et
al, 2016), °"W(Roland et al, W15, HFE
(Seminowicz et al., 2020)2] 54 wHdEZFo] 9l
B #AE ggeR @ ATECIIY A Fol
A S 16890190, B 3~
nheAZ FApIMoeRr  4¥el dAF EE
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DRYEZ0| ot 0FSszIo] ¥ ARIEA BDk: AN 1A

TF A ot A Slgre} 7|3kl AolE B
520162 A= 437145 D=
S w5 2413 AAE L, Su 5(2016)2] AT
63]71(6) =+ 2A1ZF 304, Ro

21 8371(8F)=
Seminowicz 5(2020)¢] A7+ 83|7|7HA= v
sttt L v
431715 AAlste] 713k
Z 123712 43494 °:FL

Roland 6‘(2015)9]

2 167, Z2I9 AAE
7V Ak 4 A

K
(U U

(active control group)g FAtk

-~

3 T gdlogE= AE

=

B it oY X

il

(stress reduction reading) iiﬂ%‘i, &7t
2~E# 23 (stress
headache) 2= 13 A3y} 5U3F MBSR
Zado|t) 4319 04? BT 7|1 HE
ARgete] E5e] RskE
TRoland et al,, 2015, Su et al., 2016)%:’
A AHZ(CAMS-R, KIMS)E ARgate] vl
o] Wsks A5tk

management

H-I

re

2 oom A
o rlr

)
rlo

it

&

9]k, 3%
AFHS T Riegner 5(2021)¢] AollA=
A £7], Zeidan S(2015)¢] Aoz F 7]
Hl e (S k9, 7m0 3 A EAIF
goz d E7] JA9s 71, Gard 5(2012)9

TolAE WAl vEATlE s s

sYe #2 v FES AAssh 44
55 AHgste] 59
sk S48, kA H=(EMDE ARG

of vheAzlel WaE Z3F dve F A

o ATEE uwguor A4 %

R

ﬂ

(B 1o o r
re
—LJ
—(n
A
N
=
o
JZL'

S5 oj2dd 5% 24

e R acsiody

499 AT BF MBSR £¥ F 5% vl
ARl ans Eﬂé‘}‘ﬁﬂ}. %mw_o_i
MBSR& 4AAIgh Roland &
23 285 % o]uﬂx]—oﬁx

O
[
<)
o,
re o
-
2
X
rlr

THD S} o|%7]%
AHTFD) 25 Fhastokps 012, p=008). 4

F5 2AIME BF o s frAlEl
(701, pr002). B39 =3 vhgel we Heks
T4 MBSRS AAIEH Su 5(2016)9] A
M Fol =& AFAANT F5AAE Halst
AtHp=028). Braden S(2016)8] dolAE
MBSR HeolAnt  g5o]  Z2atsitHp=04).

d

Seminowicz 5(2020)9] dTelXN= FEY, T
AL HFE A F5 A=E A Z

Sl AABFATHp=04, p=08, p=.0008). °l¥
= 205 7 FAENLEP-M, 02
pr004), 525 FEl= F AT k) AjolS HolA|
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SHEAR[BIEIR] : 212
gtk FE 4wl Aedde Al AR EFeld & B5AEe EsudEs 58% 23 vhs
ek 7k 2ol & Holx| Tt A gAY STAE(-32%)} STEAT
RS 4% 7 oY d7EdE AR (-3B%)°] HAsSIth
gskth KIMSE w4 ¥ists 349 Su & ek, wEAA, 7P vk A A (sham
(016)9] AFedA= F5° ] =2 JgollARE v mindfulness), & £7] 32718 37 v]uLgt Zeidan
S 7% ASEAtHp=081). CAMS-RZ 520159 AollME VASE o] &8 S57d=9t
223 Roland 5(2015)9] Od M AR FEEIATS ST Ad A =75 AT Al
AP - AR A gel] frejg Wkt fIgiTh Aok BrelA 35} FsEdtte] sl
ok AlRA o R nwst Ay} v FHe 9)of
A7 A AP FSAEEE02)9 FSEHHp<001)
499 A7 BF A2 vy ¥ F 55 & d AL M ue A Bu 5=
Wl A 503k Aup= iLé}i’iE‘u gawe (pm03)9% EFEMH 43S o AT
2 W] At g9E 758 Zeidan S(2011) T A9 A7 FMIZ whe7le] Wels &4
o] AFlM= VAS(visual analog scale)E o8 3tk Zeidan 5(2011)2] ATolAMes = A B
of FAES STEANE S4% A% 54 o A VIsol 14% SRR oM, Zeidan
T 40%, e 5% 7 A W 520159 ATFolME fadde 3% a
B7vel wmATEE skl S A A A Ela, A E7] Je 2% 7P re A Jd
w8 B A weANTEESE AR Gad 5 2 003% Sk whA, e Hwe] A9
(2012)9] AFeX= VASE o888 S5l 8  16%=Z 7P A S5+
seolds FA Ay WA Jeel ARt v
A Y 5 FEEATS 2% (m02), 97 ole] nhdEEeA W A4 ARl AT
BohS 29% (p=009)7Haskith A &7] Fd¥ 54 2 59 vy 3 Ade 1 19 %
]33 Riegner 5(2021)¢] 1-Foll A= VASE o 20 #4138 Aels] Flth
E 1. BSE o7 54 2 £33 olsdy B 23
A7y Seminowicz et al Braden et al Su et al Roland et al
(EFPhdEe) (2020) (2016) (2016) (2015)
AFBLA] =X =] kAl 0 B ™ =0 EZ e
T ;ug ;o@if (1}2‘3;LVS ff%) %vs—:é/%;iwm w13
ol (SD) MBSR% o ,MBSR: 4 (113 total: 3859 (-) MBSR: 55 (-)
FAREB () FAR e 4325)
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LSS0l et oisdde] = dElsiA

=0b AAN nF

MBSR MBSR
_ ) MBSR (45)/2A1%F
AL/ 8%/ 123]7])/ 2AI1ZF (65)/ 2577k MBSR
Z18YAIE s g 2EH~ #Y@F/ ZEASHAFA MBSR (8F)/ 2A1%k
123]71)/271%k 47/ 2AZE (65)/ 2577k
FEIZE 205/ 527 - - 45
Headache day
Headach act Test Os Low Back
= He eadache Impact Tes westry Low Bac SH THL TFI
Migraine days Pain
Headache intensity
heRy A - - KIMS CAMS R

e xR FH F MBSR IF
oA FEY W FEGPAL

*20% ¥ MBSR “15olAw &

7 (p=012)

oJgt A7} A4 B35 A (p.029) B}
e 4575 (p=.01)
2o =4 A7) (=04, p=.02, p=.004) MBSR 2549k 2
e E2(pm ) cBe BZ FAT
. o7 TR
« 527 Foll= e 1k Aol w34 S
2 (p=.008)
A SR (p=.031) )
4579 (p=.002)
(=12, p=10, =12)
T8 AR A A AH BT
oA 7 ek ko] fefet HAE
EO] X] oLo
F. (9):XHERA] ¢ MBSR (mindfulness based stress reduction), SEMPQ (Short Form McGill Pain Questionnaire), THI

(Tinnitus Handicap Index), TFI (Tinnitus Functional Index),

CAMS-R (Cognitive and Affective Mindfulness Scale-Revised)

KIMS (Kentucky Inventory of Mindfulness Skills),

2 ALSH Moltfah it EA 2 31 o2 2 21
A2+ Riegner et al Zeidan et al Gard et al Zeidan et al
(FHdes (2021) (2015) (2012) (2011)
TR gy GIRALW
TH 2 - - 5 Ao
i 400 (7_} X\J?_k’ﬂ 20%]) (007]'170, 21707:’:1’ 01_150
(209 vs 208) Hg47}F 174
Hytrte] (SD) - - total: 26 (-)
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BrRARIBIEIR] : 712

h 537 FA (U208
o0 HA7 9 (49/208)
o271 &7
FA12D/ slotad (4/20%) i‘l :{ L u}gM sa
APA 7 7 o7 F o 4/ 208
v A £7] (400 AR e TR
1) £7)(43Y/ 20%)
3713 - - - -
[ i 3% B2y B3R
cc FSEA FEEAT FEAT FEAT
s HE - FMI - FMI
cRE ANH 2HE, wheA,
k™, 7ht nkE AN T BRI PR R
At EFEANT e o
=7 = 0.
e ARe ARt 557 S AP T
E=H iy o AN ]

-ﬂ]——%x@/‘j] —luoﬂ}‘i —5(11:0032)9’]‘ S OEEHZJ(‘ZK.(X)]) ;3)‘07]’ le]:/_}cﬂ H .u]__%%]/n]_-i—_-‘,— _—c;,—_

@ e SHE H RE e g B 0
= o = gl Rl == o =] - N = — o =N (]
TN E AN o (e ORI A ag AN B gEEsne s T K

(e 00 FUE(pr03)% BERAR-0B) (-020), RS

' 5He 9 3 20 (-009) B oo oo
kAR Awel weAr A e
iy . SR %ol 14%
(FMD7} B %9E16%57D; 1ok oy
(-3%), 7Pt PREAA(+0.03%), A °
£71(+2%)
F (pRaEA g, 7bd pheA FA(Sham mindfulness, PR ZINE A M vlPAHHQ) WA o BFe] FolE

710l Al e Al
Mindfulness Inventory)

fMRI &t

’b%‘% 2}

499 A+ EF MBSR A Ay} & Fojzp
o] ¥ A3} ApolE st MBSR &1
ol¢lell 1#9] 7 (Seminowicz et al, 20207} &

i ASE F7EE AN, 29 A9t
o122 #}A(Seminowicz et al., 2020)¢F A4
A (Braden et al, 2016)5 F7} AA8e 44
o] A BF ¥ WHEE A=Y €5 E
T o]FAEBlood Oxygen Level-Dependent,
BOLD)S Z-&3at5ith

Seminowicz (202009 AelA= 1d o)

01N o mln

NEES HES QhlF. 1 olslo] LE Zulold vheAY E93) BUsH HAE), FMI (Freiburg

AFsA B E(episodic migraine) IS tio R
7 el FAE AAlskdh A HA A

_|>i
By
off
ojN
Zo
s
::I‘

o

A AR F A F sk ¥
7 WA AR AAA =
A3 MBSRETIARE frojgk Wart
HREL 4 G A (cuneus) 5
A N (parietal operculum)7te] A3 H-2)8)

A asg. AAge SEwE AR

T

i

i

MBSR& ¥ W2 Algso] o8 HTd
A5 EAsE = Q9o (Berkovich-Ohana,
Harel, Hahamy, Arneli, & Malach, 2016;

TR E30 o)

dets= 9

Kilpatrick et al, 2011),
AL A =Rl ojs) v

- 1150 -



LSS0l et oisddel = deeid snf AN nE

o o] tHSeminowicz & Davis, 2007). Z12]al &=
w9 (dorsal anterior insular)¥ $-= F5FA
9] (posterior parietal cortex)¥} = A4
(cuneus)®ll et #F= wjdAglel Ade] 7+
Ak o] Al AL ¢ ]

éﬂﬂ EMN(extrinsic mode network)oég%gl

AFolm, Mz FsiA AA=o] gk ol s o
Aol HaFdrthE & MBSR 44L& %3
ANA JEAgol IHITE S ofmditt

(Seminowicz et al., 2020).
T Q% (chronic back pain)3AE oz
3t Braden 5(2016)2] ATAE ‘EEFEIA
(sadness induction task)® &2 74 =3t
= oWAI&} Foks EHFaL o] vk wnt
o 935 FEA o] 7EWskE A we
o =AE SAATE SAHDHEA)H vl
3|4 MBSR HetellAwh k% Sshdrodald
(subgenual anterior cingulate cortex, sgACC)
aga 9% B9l54 3534 (ventrolateral
prefrontal cortext, VIPFC) ol|A 2|3t &4
§]rve— HAt) o] d9Ee AMxdy ddd o
(<=1 ‘”EJ]X% ATHBraden et al., 2016). 3 &
T(sad valence)= MBSR <& A3 3o

HE7E fISIAIRE Fd Foll= 9% &
A A(sgACO) T & A=t fo%
s Bk o=
tdu el eyt S

O\l

o = do
[ 4 B ()
5‘.: rot,

oz
ey

of
2L

—n

+

FA7] 7154 AZAA(resting state functional
5(2016)9] ATlA=

o0 E=
s [<3Ne)

connectivity)& H|1lg Sy
MBSR £d 3o

group)oll Al 4] 4 (anterior

T5(high pain

insular cortex,

AIC)Y #dSF7o g9 A(doral  anterior
midcingulate cortex, daMCC)7tel 2
€& ¥al AIC-daMCCol 32
TSFMPQI9H freldh FAdas Bl
MBSR #8853 AIC-daMCCTHel 44]
FoAA FFo] HAAHASS gt

by o)HEAE e g 3 Roland S(2015)
o] AFoAE MBSR ¥ 7 o FA47] 7]
A AAAE vkt 1 A3 #5 ehdF
3)(inferior frontal gyrus, IFG)7} A= HJ&5T39
(superior temporal gyrus), $-3ti-d3] 2 (posterior
cingulate cortex, PCC), A7} & (visual cortex)

of Al 3t fFod AAAL BT, 93 o
7

Fﬂi

ey
=
[¢)

b
rlo
.—g‘ offt
;WN N

of

[‘

AFIFG e FEHEdad o= #od o
A4de Bt =3I #S5 A9 %7H(anter10r

= A=iyd

WHa@Oe}t 5 V‘(temporal
parietal cortex), 5 T (frontal), 5 4=
73] HlE frofgt A FVHE BAth ole
MBSR F#& F¢]  YE]A(attention
network) ¢} HAE g Wellx] 753 AA4d <]
Hsl7l dofut3-S oJv| gk (Roland et al., 2015).

g
&l

479 AT B A A
FoAzze] = DA 2felE Hlalskich 3379
ATE TEHE AR d A5E AL
Gard 5(2012)¢] ATelA= d7tze A
25 shetell AAlsiGinh ol9]
AAEE A fld 7 19 A (Gard et al,
2012; Reigner et al, 202Dl A+ & W3 5

MR SEABBOLD)E FA4F v, o
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o] 17HZeidan et al, 2011; Zeidan et al, 2015)
|-= Sl A3 F A (arterial spin labeled) MRIZ
-3 x S

Riegner 5(2021)8] ATelxe F4 we} v
wPs ), v FH A oS dd
FIHAWIPFC), 5 AAFAIOA]l 23 A
AR B3, 5 AR o 2 HlExst

w9 veader 9

et 2

(decoupling) & H.
&sh= Al $4d S (posterior  insular
cortex, PIC) % FHFEIAFS
(periaqueductal gray matter, PAG)®}e] 73t H]
sxspet ol iﬂzﬂﬂ-crﬂél

=
G

5w

o]o] 71

}\)J\-L—
(VIPFO)#He] AR 7o) 9lglth o= u}
Aol FHFERTS FAAPAGH o3 F

ook 558 Advad-
A%d3) A(PFC-thalamocortical)  "i7) §% %4
71 B s AR

Zeidan 5 (2015)9] A7-olA+=

e SRS

A E7E A9

3 A 2 RN B5AE 2 BSEAE
T3 s Bk s A weE
N G AR ol v FHE F
g ST T AOFC), sy
& (sgACC), AAHIH(AIC)S] Adslet A
o] At} o5 PIL ux} ¥ FHow EF
AAA 247} AR ¥ JYolrt. Egk FAN
B, 1=, 7t s A vags o, vk
AL BAAR FQ3H Hols 5‘4 49
AP Sueed SMAPAG L A7 BEE
FrolatAl aAlATh $ekae 4 TEHA
o] 49 AddE(ACOS SFHATyA

Gard 5(2012)¢] AolA= B4
o]AF oA} FE)ol nHAIE giato R e

MRS FA T EFATL 4G 0 dejut

e

= wel WakE vlwakgh vk e
EATE T B PP dsany

3] & (rostral anterior cingulate cortex, rACC)3}
=4 4% A (ventromedial prefrontal cortex,
vmPFC)¢] st S7HE AN, v Ad7bE S
rogk Wstks Holx| Fodth mheAA e el
Al ThelAS W WATE FdelAw g
1= H A5 d(lateral prefrontal cortex, [PFC)<]
A3}t Aot 7 SAAPIOFH o)Ak A3t
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Brain physiological effects
of mindfulness for chronic pain:
A systematic review

Eun-Mi Koh
Wellbeing Health Psychology Center, Duksung Women’s University

There is a continuous increase in the number of studies showing that mindfulness training has
a direct effect on reducing physical pain by regulating brain activation. However, most of the
studies have confirmed the effect of pain control after intentionally inducing pain in healthy
adults. Therefore, the limitation is that the results cannot be generalized to chronic pain. In
order to address this limitation, this study focused on works that verified the physiological
effect of the brain after mindfulness training targeting patients with chronic pain. To this end,
a systematic literature review was conducted using PubMed and the Cochrane CENTRAL
database. A total of four studies met the inclusion criteria, and they were additionally compared
with four studies in healthy adults. The degree of pain measured using a subjective scale
showed a significant reduction in pain after mindfulness training compared to that in the
control group and before training for both chronic pain and acute pain. Changes in mindfulness
skills by using subjective scales showed differences according to the mindfulness scales. In the
chronic pain study, two studies measured the degree of mindfulness change with the Cognitive
and Affective Mindfulness Scale-Revised (CAMS-R) and Kentucky Inventory of Mindfulness
Skills (KIMS), and in the acute pain study, two studies were assessed using the Freiburg
Minfulness Inventory (FMI). Results showed that only the study assessed by CAMS-R showed
no significant change after mindfulness training. Functional magnetic resonance imaging (fMRI)
showed that mindfulness training in both chronic pain and acute pain reduced the pain by
activating the descending pain modulatory pathways, which is a higher-order brain function.
However, brain activation related to bottom—up regulation instead of top—down regulation was
found in cases with a training experience of an average of 10 years or more. This suggests
that the mechanism of the brain for controlling pain may also vary depending on the level of
mindfulness. Studies verifying the brain mechanism of mindfulness in pain control is still in its
infancy, and more research should be conducted in the future. This study is significant as it is
the first attempt to compare the brain physiological effects of mindfulness in pain management
by dividing them into chronic pain and acute pain. The results of this study reaffirmed that
mindfulness training in pain management can cause significant pain reduction in chronic pain
and acute pain. Moreover, suggestions for future research were discussed.
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