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AA Aol 2wk 9 EA #HZH(Diagnostic and Statistical Manual of
mental disorders — Fifth edition; DSM—5)¢] w=w, o2 2ulz o
2 4, JustH, 59 ggo] ook HH AdHE HAAHYH AAA= =

7] Zwre]  §HEYR A% b =th(American  Psychiatric
Association, 2013; Nielsen & Zadra, 2011). A QoA HIWH3 ok o
FHES 1~2%°4 A% 3 Zof g W o]} oty Wil gHEsh
52 6%°1tH(APA, 2013).

< EE A4 Ee A AgAE g AEY A gdle] =Ed obw
ANAIA FERFAIRE Aol A RIWE okgo] ARV 7EA] A& o] FoE %
get71=  STHAPA, 2013). Ed, dEe QHF AE
(Posttraumatic Stress Disorder; PTSD), 7] ol & thaFst Aelst

PEEOl AW SYH PN EE Fu P A4sHE A9 =2,

il

53], oS FH A W {19 AqgyFy @4 PTSD o4 F stu=
Aty WEsk #ydo]l Qtl(American Psychiatric Association, 2013;

Nadorff et al., 2011). & At AR ==, AFZH oA} AAAd Al

AA FY T AFHE, FA4, A4, HEY 24, %, A 22N e,
Al gl Qo g A% Ael], HAT 2AF AbnE EFSAN oAl =



9]
o vl3] ¥ PTSD® ¥dE &EE &t} (Felmingham et al.,, 2010). v}
Z7MA 2 okm o] Sk of Aol FAlef wlE] 2uie FHES Holy, ¥

% Aol molgel el A%How Pas AW ol

rlr
Jo
N
(i,
i

= =

o] t] vt (Ohayon & Shapiro, 2000). °]i= 274 Aol thefdt Ao
2 AEE HAv 1 F T ALY SR 1T =
veRd = Q7] witolvh S, 9 AR o) F Aed A AEE R
S FHAske ZE WSt (APA, 2013). &40l dig So® Qs Aw

=
B AHHEY el ¥ Ee]l AWk TRy 28 o4

o= e
=7 veErykth (Ohayon & Shapiro, 2000; Kilpatrick et al., 1998). ¥ 3,
ol AURE otgAofl xt=o HlE ofgel dst 1F, &, PTSD T4

o AZAE7F FomletAl =2 Ao® YEW Y (Germain & Nielsen,
2003; El=Solh, Adamo, & Kufel, 2018).

#H IMRISF #2 ¥ I A7E Fal ofsFel 9 9 ddE Y
gdodo gzt Ad4% H1E 3 AtH(Shen et al., 2016; Marquis et al.,
2019; Carrion & Wong, 2012; Koch et al.,, 2016; Harnett et al.,
2018). A& A7 st ofFe] Aol s FE olm[A A<}
ddE ¥ HESIE FAHCE HJAAZA Rds A9Ysialth(Nielsen &
Levin, 2007). 752 #& & ¢ 3x9 ddd onA 9 44
9 A7 #ojsts UEYAZE EASH, ol UESAL 724 4

7eH Agor Q] ofgo] WA Hrkal Arg g

o



olst dde EFste] Nielsen(2017) te—AA UMEYA 97|%

2 d (Nightmare—Affect Network Dysfunction Model; NM—-AND

Model) & AQtstith. o] EH2 FX &7 7[dg dA4sta FAsH]
A JAAZ e HAM AYE #Bost= ¥ ddsel diEd AR H

©
r d)
o
i,
i
o
12
i
[-‘O
[-‘L'J
b
_—)&I
9
8

<

Q

(@R
&
&

U= AHAF4 3] 2 (medial prefrontal cortex; mPFC),
3l v} (hippocampus), A4} 312 (anterior cingulate cortex; ACC) %2
HEY A7 &Astd. o] F 7k 8R19] 7s4 9 x4 A% ¥&
el AdstA He, FE A7 Ve AR A gl LAY
Ht.

Az AgrellA AAl g e s wWstd Ho V|eF dAN=
etstr] flesl NM—AND Edls ugtow ohgrgofe] sz 7Al&
gretgar, A Ay EEAHOTE NM-AND RdUS AAd= Zow
YEF T (Shen et al.,, 2016; Marquis et al., 2019). F#%& 2% Shen
9 FRER016)2 AFelA ACCY TrtE @d3E BEEa,
Marquis 2 $%5%5(2019)9 d7= ofg AZ4%=9 ACC, mPFCe #%
s #Este] NM-AND RE#e] 2734 o217 #ag

X

i

& CRCEEE
FHow FHUE AL BASAT ol el BB FA x4



dAZE A &
el o] obgdol FHER 4.2%80 xth= S Lglste] (Kilpatrick
et al.,, 1998; Neylan et al.,, 1998; North et al.,, 1999; Ohayon &
Shapiro, 2000; Leskin et al., 2002) 4 A3t olFAo)o] Az s
ZIAE AvEE Zlo] 3o AoE Alsd

AA A AFeNA = Faldge] dnow AT ¥ B 3
<74 (comorbid symptom) Z+ A EAst= A97F HIRsta ole] wek
N7 wr7r et (Soldatos,  1994; Ohayon et al., 1998;
Galatzer—Levyetal., 2013; Campbell et al., 2007, Marshall et al.,
2001). olell, HT FHol w2 FlE9 ¥ FA43} dd9= AR
ATE =3 E=71star 9t (Kennis et al., 2013; Kemp et al., 2007).
A Aol mEd, 925 S50 Tasks T T 90%°8 EAE0]

7

A zastH 7S S A = SRS dnkele]

R

295 3 #lste A% AU (Grant et al, 2014). o|HH &4
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A} (functional magnetic resonance imaging; fMRI) 3} 7]
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II. o] &4 uj7A

1) b o

o
ohg&

o

Aol Mk W FA H= (Diagnostic and Statistical Manual
of mental disorders — Fifth edition; DSM—=5)¢] W= “A& <A,
AAA e g S vt mgsts FHLstl SEE B}
wWo AAEA 719yE B o®2 Aot} (American  Psychiatric
Association, 2013). ojg] A3 AFoAE g2 EHst ME s
m A 34E dorE ARE wBelicki, 1992) ok FA A1 A A

el 0 7)== #(Zadra & Donderi, 2000) 5 -FA}F3H

-

PNk



o

1. DSM-59] o}

hya
ar

wowRE sojubd W) A

7!
=

B. &

ol

&l A

U (Nadorff, Nadorff, & Germain, 2015)

)

o
P

5t o 1

<

8~29%7}

FA RauE gt (Levin & Fireman, 2002; Miro &

S

Ao Qv vhep

-
T

DSM -5 A]

MartOnez, 2005; Nadorff, Nadorff, & Germain, 2015).

o|J
il
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oF
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TR
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o/do] F/d el Hl

A HaE gk

o
&

Priest,

1999; Levin & Nielsen, 2007; Ohayon,
1996; 2013;

& Caulet,

(Hublin et al.,

Schredl & Reinhard,

Schredl,

Guilleminault,



21072 B HETH(Nielsen & Zadra, 2011).
Hh e of 52 U TAE doA vgE +9H Fos 73 & A

—

TEZ REM ¥ @AM Adstes o8 A4S FEste] oA Me=
S oF7]stth(Fisher et al., 1970). E3F,
°olg FXE, &Rl &%, AT, AAdIN ol EHF AAS Enket=
HAor dHx Qom(Casement & Swanson, 2012; Krakow et al.,
2002), oldst L otEs e Al Ui FEHEs doA 9
HARERE oyl oAl el == Ae olHA Frk(Krakow, 2006;
Lancee et al., 2010; Nadorff, Nazem, & Fiske, 2013). o]gd% <&
=T TR A AEE, FE AL oE e, 27 71 F BA
- wAESs AA Ho F1 Jlsel nEold E¥E £ 7
At (Lancee & S
yhE Aol RIWSH otge A etE @AY Fom (Berlin et al,
1984; Cernovsky, 1986; Hersen, 1971; Ohayon et al., 1997; Levin,
1998; Tanskanen et al., 2001), o] <¢tgo] BFAA 153 FHbEE=
Aew & F Ut (Nielsen, 2017). °oF&g2 &, =<3 #d 3lov

ko] sl oS Z=7A 7= Ao ® e At (Zadra & Donderi, 2000;

rlo

B3
iy
N
2
v

chrijnemaekers, 2013).

Tanskanen et al., 2001; Sjostrom et al., 2007; Sjostrom et al.,
2009). RIS °tgs Addts AHLAdTFE 12 T T2 24
Adsts Aoz deA 9le™ (Levin & Fireman, 2002), AHAAFa
FFo fAdol FoveA w& AR YEEt(Malik et al, 2014;

Bernert et al.,, 2015; Littlewood et al., 2016). X3 o2 2o HAZHA

__,

o|\

<} (Sheaves et al.,, 2015), & A~FNEYH Zoff (Michels, et al.,, 2014),

¥4 Foll(Ma, et al., 2018), AAA 374 (Semiz et al., 2008),



2173 % (Schredl & GOrit, 2020) 2] A2d s 7=
Aoz HiuHH. ol#d ofgd Nty Ay SHAORT kst
A Aol S-S SUHA7IE Ao E 4# A 9t (Tanskanen et al.,
2001; Sheaves et al., 2016).

obg2 53] ¢4 (trauma) AE AL #do] 2 Zox deA gloH
(Lavie, 2001; Maher, Rego, & Asnis, 2006; Mellman & Hipolito,
2006; Germain, 2013), {714 el/dolzt AAHolAY AP A S+, A
Zbgh B, e A& e g
t}(APA, 2013). or&2 g Ed A Ao (posttraumatic  stress
disorder; PTSD) 2 zlwt7|Fel| EdH= HEF 4 5 stuel o
(APA, 2013), 2] A& <A+ wel PTSD &AE2 WHE o9gs &
HhelE= Zow Ay A 9t (Spoormaker, Schredl, & van den Bout,
2006; Levin & Nielsen, 2007). ©]* & o5 PTSDS =& 3WES
Bolw PTSD 3259 °oF 50~70%7F &S A3 vt
ZT 19.9%7} otedlE TFste ACSE e ARE I kg el
HERT ¢ 52 FHES g9 4 3t (Neylan et al., 1998; Ohayon
Shapiro, 2000; Leskin et al.,, 2002; Kilpatrick et al., 2003). =3},

A4S VST RS T A O A4 JAY FAZ A g0
=
¢}

(o]

>~1

|

o] A4 AEYA ADE onF

A

b
O ﬂ_f-{}lt
_\‘#‘
S

o

v}

AN
e
e

=

v (El-Solh, Adamo, & Kufel, 2018), A A& o]F ot%o] zlo]
o7 A HW™ PTSD 54 o3l Fal 9 A4 Ao F440 gk
S vAE Ao ZE Yelst(Keane et al., 1989; Gersons et al, 2000;
Clum, Nishith, & Resick, 2001). o]ol <t gof9}l ¢JA-S 37 18] 3o

9% Bert 9.



FAol diall A7AstA el 2elS A|Qks Nielsen®t Levin(2007)& 71&9]
obgof ek o] H G4 AT, FHE YT, FE V|9 A 2L A
s HA dTEs @A Jidskd otws AA =dE AdY A=
Astglct. oy s T4 RES AAAJ w Aol FE 7Y 9
2AgE AEF Tles v, we Fe T ¥E ddE onA g
A " AAC #ojsts ddY WEL AV EAsita FAskTh
ofg olgld ¥ HEf A x4, Vs A¥gor <& REM +H
T TE 799 &l Asfsie] wAsioa Awsih. ol d RS
273G EA el QA2 aQlS FEste] Akl

e

A, AMPHAC UESA+= HEA(amygdala), WS HAAF

3] (medial prefrontal cortex; mPFC), 3v}(hippocampus), ZthAit
3] A (anterior cingulate cortex; ACC)Z o]Fojfom o]zdt Y EY I
7ol Aol A B FE VY Aol AHE + Qdd = U
AA A FFollA Be e ¢ X 7|99 A= v 22 fHo=
olFoxint. WA dAAFY] AAEs xS 7] 24F0]
224 3} (element activation) ©th. Lo 2 o ojujx9} Az 7]
24Eo] A& At (element recombination)dts  Folth wixE o 7
A8 7ldEe FAAJL AAXE Hsr] S AAEA 39
74 (emotional expression)< AXTE o] A 71A GAE =3 Al

2
T AA 19SS HAEHY, Levin® Nielsen(2009)& A 714 3% A A
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M FE olulAe AT 27 el 9lo) mPFC ¥ HulF ARFAAY
(ventromedial PFC; vmPFC)¥ #lu= A @534 (dorsomedial PFC;
dmPFC) 2] elgto] ojs) FAbHow e WA, 77 NAE A4l

ol AAYEE o|u] X7} hippocampusE E3l] amygdala®} mPFC=Z

12
off

[

thoolgldt MEYAE ¥ &7 7194 719 S A8k, 3%
AR, ApLA 3)E) & WA gt Amygdala® AHEAA AL &
Y Yo7/, ¥ =7] (brainstem) 2} A4S (hypothalamus) & A+
olm x| o} #A e AEAAA(C, AA F)E G4
th. vmPFC, dmPFCIZ#]3 ACCx A% 9 oAt A% 7lss 99
amygdala® FAste] 58 7tsd 59 SABES sth e v
UERAL] Aoz Qg ¥x 799 352 amygdalaZt #E8HA &4
st A F3F olv A ¥4 F hippocampus$ PFCE] st&Fxd o=
T om, o] oFow yehA = 4 ity AyFo® NM-AND &
o] W=, obg> b AW 1A 9 AR A QR Astel os) ¥

ot

2A TleE s ol ofEo] ARy d

)
12 g
1o

]

o,
o
i

4l
ol
o
2
ol
e

ok
£
i

N

=

Aoz obgS REM 9 T YetdH, REM % A amygdala,
anterior cingulate, vmPFC9% Zd3st AA U EYIT A3}E o7+
Ao ® UetRTt (Desseilles et al., 2011; Maquet et al.,, 2005; Muzur,
Pace—Schott, & Hobson, 2002). ©]&= NM—-AND =] 2742 Q<219
P HA= Fooln, o] Edlo| ot ofF 3 #d Sl tiEA Sl Y
g0 F amygdala, mPFC, hippocampus, ACC7} At} (Nielsen & Levin

2007; Levin & Nielsen, 2007; Nielsen, 2017).

_12_



Amygdalas ¥¥9 UH o] ¢lom (LeDoux, 2003; Ohman &
Mineka, 2001; Phan et al., 2003), 998 F7F9 AALS HbYst A=

T4 =7+ "k$3l3 (Nelson et al, 2003; Bishop, Duncan, &

o

r

Lawrence, 2004; Somerville et al., 2004), FoAAog FIAYLP
A=l wEA e 4 Al @ (Morris, Ohman, & Dolan, 1998;
Whalen et al.,, 2004; Williams & Mattingley, 2004; Pegna et al.,
2005). E3%F, amygdala’} &4 stEA AAH oz 7H3E A= (Kensinger
& Corkin, 2004; Medford et al., 2005), 53] HFA A< A= (Canli et
al., 2000) el it 719& FAFAITH Amygdala] A2 el dist

A

Amygdalas ¥X 7|93 #HAo] =Om, amygdalas Wizl ¥

7191 FAAAel HE& = Fo A FEER RIAHT oEg K=
=

St o wWel Ed

amygdala® FA4 odgS ndsta, =AsE ¥xE, ¥E 7Y, X
ZA 9 AFAZA G sl Qo] F skt

mPFC+= amygdala &5° 2 Qs FTEZQd AA RIS A=
Aoz oAA M (Bonne et al., 2004), FX% 7199 AAd o
F Aol (Santini et al.,, 2004). mPFC7} amygdala®l &%& 43+
g Wegs] sk T H =7 AHEEHACH (Quirk et al., 2003),
Ay Aoz ACCel 98] mPFC 327 2dHE A& AAEEA

mPFC7}F AA 159 43 #-o] &S HAFt(Etkin, Egner, &
Kalisch, 2011; Bush et al., 2000; Posner et al., 2007; Rudebeck et
al., 2008). #& = %< Z7l9Y mPFC %<& tE 39 244

ZHA o] WrLEle] A7 7)ol 4% W HE 71938 2= v} (Nielsen &

_13_



Levin 2007). Q9ktd, mPFCE xAddd FIZZ A&7 8 2A

71912 A etol amygdala® AMH BES AT Bt

o
)
fi
o
ol
¢

Hippocampus® F® 92 A3 7|9s F3
7ol (Eichenbaum, 2001; Squire, 2004), MZL @WZo|x WAY3}+=
Ab=sell gk Vo E S FATIE g2 2 A v (Nyberg, 2005).
o9y It %W s Ade d3E Fd hippocampus’t FFE A0
A sk wets Frhskes Aol wEl FEe ¥E A V]9 fd e
a3t UEYAZt A3t
2004; Maren, 2005). &3k 31 %% hippocampus &5 AA 749 A+=

53 TE WG IS AREA APsE 94 YA wdo

3

;

EN

A5S A A B} (Corcoran & Maren,

_

A
3t} (Revonsuo, 2000). Hippocampus+i 33X 7|9 WS E A 80 2 M
amygdala®t mPFCE &3 =439 Fx9 424 HW  AQxd

(reexpression) & X4t}

ACCE A 1% (affect distress)S wWiZlsts A&z A|ghE o
B3 o] Qv AW Aol wEW ACCE FF9 AA 3=
XA F 9 (de Leeuw et al.,, 2005; Koyama et al., 2005; Qiu et al.,
2006), ACC &&2 SZ5ol dd AAA s #-de] i F=
Ty = AAE U2Ed A istress)olth. ACC7F YAEHA w9

" oHE v 9 F stud ¢ oy T AT E ookt A3 Y
B ofz 752 "wi7hsly (Hadland et al.,, 2003; Najib et al., 2004;
Gundel et al., 2003; Lorberbaum et al., 2002), #HI ¥ A
ATolM= FAA] AR A E= HALE A A A=S T FF ACC
317 dojys= AE A5 ¥ Y (Britton et al., 2006). T3d, & X,

A 4NE SHOR st ACC #d 47 Ande

12

E

T



)
9
o
Ju
I,
12
o,
o

el B 5 Zolz AAAA ofFe] WIEg a1Eo]
=

st= Ayl dx3ck(Nielsen & Levin 2007). A2EAF o7 ACCE

X

24738 g2+ 1559 Y

S
(@]
—
&
1o
2
ot
K-
X
el
y
-
o
ol
o
=
riot
By
iy
W

A (regional homogeneity;
ReHo)&  ®l@atglon, ReHow A AAFE Tl W
A (voxel) Ul AlAIGo] dup} {AFSHRA] SAste] A9 Ao AFGS

Q13 Jldolt} (Zang et al, 2004). fMRI #¢ o]% AT A&

i

oty A3d  AEX (Nightmare Experience Questionnaire; NEQ)E
At o5 B PTSD, 54 Ev v 557 A, ¥ 7% o4,
OFE W& e 4IE F 5 A AelvF dAS A ALEHATE T

=+ Abdo] A ALY 7243 U 5 S 3 e
HHeE AlFE A5 AgEdet. A4 A3 obgdel 22 A =5
A4 5) A (left  anterior cingulate cortex) 9t 5 3748 A9 (right
inferior parietal lobule)°l* ReHo®% <7l7F uYElwtoed, =

A SFol= (left superior frontal gyri), FH= 3sFAFo]% (left inferior

w
r\"
= b
of\
to
o
o
o

frontal gyri) 1831 &= T35 Fo]F (bilateral middle occipital gyri) 2]
ReHo #a7F #&HQIT. Egh, ofg o SArroA = NEQE °oFs Ad
ol AA A%, A&, Ve A4 &Fe FFREe o s ACC,
inferior parietal lobule®] ReHo %k Alelelld  F&  A#AA7}
UEelstor, AT AlA A% #H A9 inferior frontal gyrus9
ReHo %k Atelel A 47 AadAZE v, o= ofgol shxaparo] A%

W o482 §A%E e EFF APNTL sted o] ofeee] 245



ACCS9} inferior parietal lobule?] @A g7 YAl detwtsE 2E
ol g},

A ¥ E Shen 9 AFH(2016)° AT A= Frke ACCY
ReHoE YeEh9loH, ol dntxg o= obzo] WAs= REM 4 F3t
vmPFC, amygdala’} ACCel 37 @AsteE = Aoz 4zl A3 AT
Azel At (Desseilles et al., 2006; Maquet et al., 2005; Muzur,
Pace-Schott & Hobson, 2002). T3, NM—-AND X2 ACC 99
LA o E AASE Aow YEET A8 AFE3 w7 AE Shen §
TA(2016) AFeIA ofg el @A E ACC 2GS SV ofE
ez

¥4 Q& amgydala® WSt AlAsA 9SS T

v

oItk wepA o}

=

Shen & 72 (2016)2] AFo|Ax ACC ¥w9F o}uz} inferior parietal
lobuledlA % S7Fe  ReHoE &Rl8kth. Parietal lobe ZAE
ZA43=d #oyst (Heilman, 1997), inferior parietal lobed A S
sk Ageld AES ¢ UAEFH v+ 33 A4 2 AT wE w8
gdo] Q= Aox dyA vt (Andersen, 2011; Bremner et al.,
1999). o]& 3 Inferior parietal lobel A& EL PTSDOAME
ddaEda, #=st AAEs fFEcle UESAY JHEOo R
Attt (Bremner et al., 1999). T3, &g F9o WHLS HS
THAZ 5 3t (Solms, 1997). Tk, Shen £ A731(2016) 9
ol !

T-oA inferior parietal lobe &%9 FT7l= el =9 A

_16_



= 0]

kit

te= A AARSG. o E el Skxbr o] A superior 18] AL
inferior frontal gyri®] ReHo #t< ©]d<e PTSD, &% % 7|g A4l
A%e]  frontal ol Wi FxZ, Jed A FY Al
ol 2] &tk (Broyd et al.,, 2009). T3k, ol =lo)
occipital gyri®] ReHo #2 st 2ok AY Hdsk 34
Fet i AEAN A E HaE S 2 (Tomoda, 2009; Fennema-Notestine
et al., 2002), o5 H 19 PTSD A9 occipital ¥ H3 Alo]of
T4 A#HAAZE yed AdAME dA sk A o]tk (Kroes et al.,
2011). i A= oFg el AT HAGARD HAA e AR
HxO ¥HFd ATk FolA 287 At

Marquis & 77120199 AFoA= dFdel HA 2W o]

-

o

.

dokom HZ 67/1€E Wl 9 AYPES HasHA & 239 AEES
o=z A ArEelA ddFA @5#E Y (single photon emission
computed tomography; SPECT)S &3 tt. SPECT &9 A
A7HAES T8 219 AR e FAAR AKES vgtE A @k ol &

& DSM=59] 945 AEHL Fof AAiE sdss o A=

BusAY PTSDe @y s= AEA HAFE AL AF EXA

AJEPgorw, FrHHo 7 Aust T JIFEH= HEA AFE dAY

GAl FHJ o olAto] Q= AL I AEol F 18Wo AT UAAE
A

&= A (bilateral insula), A S5th4d3] (anterior cingulate), $=

U= dFo] % (right medial frontal gyrus), %45 ASFo]% (bilateral

ot

superior temporal gyrus), ¥ stdFol® W FAeko] & (right inferior

EN

frontal and precentral gyri), %= 78] & (bilateral putamen) 2]

_17_



42t 8 F % (regional cerebral blood flow; rCBF)3 X7 AF3o)
3

S|
Q. AFHL oFo Helx Td(Levin & Nielsen, 2007;

o

Nielsen, 2007
network® T3t mPFC, ACC, hippocampus, amygdala® 4"
Zgso] orFe AR #eo] g Zolgta JHEE ey mPFC ¥
ACC¢ 23 hippocampus$} amygdala®= #Hdo] gl o]el, Marquis®}t
EEEY A7E oFe HAA Bde FREACE AA st

b golel W BS Gl sl AvE ATk BA gort A

H}EF O 2 limbic prefrontal emotion regulation

el YT (Shen et la., 2016; Marquis et al., 2016). X3 A#AZA o
otFS AFste AMEEAAA AA 2d BH ¥ 99 vAHAAER

g50] yehde A7t BadHa glow, o= ofFo]l HAM 49

qske] AY AT @AMAA voprt AZH AT APT B2 Aol

AT,

_18_



Al AR &% o]F HWAHH (Hasler & Germain,
2009), 7Aoide wWe JHHE AE AEHA QR b WAL
38 Ao®E wslx Stk (Loveland Cook, Caplan, & Wolowitz,
1990). A8 A+ waw, A" AEHA, AAA, 52 W T O
Fou g APdEF o]l AEHAE ol We ARAES U HIWEE ofg
delo] & 4 ti(Loveland Cook, Caplan, & Wolowitz, 1990; Wood
et al.,, 1992; Delorme, Lortie—Lussier, & De Koninck, 2002). ¢o]& %
ofTS 9 A WA o] glow, dwHow it AL Y
715 a4 ool = oz dHA Qti(Klasen et al., 2010).
A% AT wmEW v AEHAVE HE] Ve 9 x4 WstE
dozln, olgd W opAEEde WES F7HAA REM W

53y oE s ZUbste 71013t} (Arnsten et al.,, 2015;

Hobson, 1992). o]x ¥ oA Aoz 3t & 7|54 d4dA WHIl+=
T OgE £ BFAE oy 4 Qi)

A Ash wpel o] ofEy oY AE2 ¥ Vled ddA el WIE
W, 1 % Default Mode Network(DMN)2 71574 442
T 9%S uHY. o714 DMN2 &5 z=olu 54 Q1A A
F3 ol [T e ArH oz FARSE BOLD A3 diEg Hol:s
AAEZL JFd dAFA JEYAES u|dtd (Friston, Jezzard, &
Turner, 1994; Biswal et al, 1995, &4 QFIoz+=
S o)A A (posterior cingulate cortex, PCC), #7124 9] (precuneus),
mPFC, &= Aud%}y 4 (ventral anterior cingulate cortex, vACC),

bilateral inferior parietal lobules %°¢] 2t (Spreng, Mar, & Kim,



off
rr

o
a

2009; Raichle, 2015). DMN<& Q1% A F3q3} o] HFs Q28
B 93 Il AA dFs Hole A gy oF A=y #- gl
ArE T o wE @35 Bt (Gusnard & Raichle, 2001; Koike et
al., 201D). oA <A  FA FIH T 5 ¥ F9slA
H] €/ 3} (deactivation) & H.ol+= djglo] o] (Friston, Jezzard, &
Turner, 1994; Biswal et al., 1995; Raichle, 2010) DMNe|| tfgt fMRI
Ag-=o] &EstA Frrsta Sl

o] ¥ AFE Tl DMNO o]4o] vekst FAds sk AA
HuEoh =, &<, =898 SA=A44 DMNO #&4d3t E+
H g 3tE #Z3s9 2™ (Zhao et al., 2007; Sylvester et al., 2012;
Eyre et al., 2016; McKinnon et al., 2018; ; Sundermann, Olde l0tke

rir

Beverborg, & Pfleiderer, 2014; Whitfield—Gabrieli & Ford, 2012;
Zhang et al., 2015), £3] PTSD &#=9 A% xLy v udiS u
DMNE] #ad &A4stE etk (Bluhm et al, 2009). °o]g} o]
DMNe] £ W3 o] gato] thapat 4 Aejels oW zo]7h gl

r°*‘

ABAJ YA AxE Fa &2 = 3tk (Mohan et al., 2016). T3,
DMN2 Q1A Z]sel #ojst= Zloez Aozl ¥ YEHIR ugdAd
243t g9l VleA ddAd wEe A Vsl Astel o] Qe o=

=< A

dH A Ath(Anticevic et al., 2012). o]x ¥ L A3 A

A 9 AEHAR QAT A Ve Adte] tia] AR A DMNS 3

gl dAFEo] & AAFH o, B AFoME oty 9 oA
&

gy A Tes AdEA AAF Bl DMN¥e] ddA oldE



amygdala, mPFC, hippocampal cortex, ACC 52 HYgO =2 o]FofH
wom, g T FE VY9 53 A Ao JFFE v
(Nielsen & Levin, 2007; Nielsen, 2017). o]&3t AlH &4 U EL A
Agtow 3] otwo]l FAHI, o= DMNE <Hd 7|9E sEehe
7153 A Ao 2 YEeErst (Marstaller, Burianovd, & Reutens,
2017). Marstaller ¢ 5+ (2017)¢8 AT =" s Az E
Aelsk= A oA  DMNeo|l H|ZAd3 Hi, A ANISE Agdte
oA DMNeo] #4dstds g<lakditt. o|x 7 DMNE &4d3tE 53l

Burianovl, & Reutens, 2017; Nielsen, 2017).

wh o A¥ dyss Fd 94 Aol DMN Vsd dAAA=
ASA7]= Aoz deiAd Qv el mad Jads o= DMNY
Ned  ddde A¥E dTedMe Aad DMN W ddAo]
#HZE 9t (Sheynin et al.,, 2020). DiGangi ¢ S5%E(2016)¢ #FA
SAMES U E & Atel] wEwW, PTSD w ofFgl Ad¥gle] M4
9] < DMN9 #ae @437t debwgd. o3t
3= PTSDE e sty SHrEn o3 4] DMNE wghel #do]

>
ftlo
N,
flo
Q
BN
O
il

i)
o
ol

WAe wdol vk wepy =
Aot olE W 43 DMNe BAAe] =As ge AW
otwgo] v YT DMN AHelAe J5d AF4e #m
o]t}

e

_2']_



2) o @ 944 Ao A% UAA %

obFS FH FHE opZlste] W HF 9 F3 29, U A Ast

He 59 wAE AP k. Kelly, W. E.(2018) 2] A+l
oletd ot REe] web Folg W eI HnPs W AAT A7
g AHES Fovlst o]l S ¥R Simor et al(2012) 9

Aol e o= AF e AFEECl txdel vl s a&Ado] v

o

=
& Schrijnemaekers, 2013). ©°|x¥H S {EHL AHFH FYE
At 7= AoE 4

et al.,, 2019). A &4

Sl Wiz HARD PVT
(Psychomotor Vigilance Test) & A}g3tth(Dorrian, Rogers, & Dinges,
2005). ot&int ofYgl PTSD =% A HZH FH& Frlshe
Ao o] izl vlE B sHE T3S Byt (Vasterling et al,
2002). #<+ Werner et al,(2019) «d7¢] w=9, PTSDE o

:

oJgSo] AxZ BIFF oz Ful AE A&HA Fo|¥e AYPL
ASsklth. weEbd okgat Y Aol AEHH FHA IFe A

_22_



AN
=
ofr
oX,
©
i
dlo
=
kit
e
-
_OL
K
H
=
Q
1
=
>
-0,
B
~N
olr
oY
>
Do
[t
of
ol

ofg ol AF9 AEHA Fo|Hgs FAste] Hlust A= FAsH

A HuF £ BH2S ALKH FoHS IS AA Vs AdE
frkgteh (Dinges & Kribbs, 1991). A &2 F=og 3 A4 24 719 =3
. FF3 #-do] 9lor (Philibert, 2005; Hagewoud et al.,, 2010;
Drummond & Brown, 2001), #¢ 7]do]gdk <o o]3), g% F=E 5

B3 A 7ol Zosk Jre] drAl AN S AFete F
Al ~ES 9n]dtt} (Baddeley, A., 1992). Sheaves et al.,(2015)9
Ao mEw JaAF FHE otE el A 408 tFoE ofEd A4
71918] FAaA e e A AR, ofw e wiksl #4] 7]elghe] fen| st
A YERA] kgtout g A 2A Al obg o] 18 A 719 F4
FHBAE

%] H

Busilth, ¥ F53 ofg ot ofyet A eArS A

A 71 dial ®askglth(Schoofs, PreuB, &
do] 42 918 n—back HAFE AAIEHY
FouetA =9 whg A YEs g U AES FEl gl
Aelrreld AEd s o) o AMdE AER PTSD dxsR #
71919l £AFS B 139 1 (Aupperle et al., 2012; Dalton, Pederson, &
Ryan, 1989; Uddo et al., 1993), Vasterling ¢ <A7%(2002)2]
Aol wEw PTSDE FWst HlEY AW Fd §A159 7Y 799

o) AH W o

Twamley, 2002). =3k A4S A3d3t PTSD A& oFF SAy dH7)
AA 2 AFor yReA ZHAdEA e dHL HZA

(hypervigilance) S 233, Morey 2 A7 (2009)¢ AFolA =Y

_23_
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2017).

Yt (Krause et al.,

d o]

A

_1_&0

ﬁo

N~
R

o)
ol

2000).

2t} (Harrison & Horne,

wmo

g H3sk A7 A (Kroth et al.,, 2001). Perogamvros

A7-%1(2015) 9

fia

ol

Aol

=

H (parasomnia)
AAFl A (Temperament and Character Inventory; TCI)

9]
P
T

~

)
ol

3
B

i

KH
0

of

ol

A=

KH

el

Pl e

3
hus

A

oHE ol st

Cide

A] A}

)
R

s
3

_lr,_.,l

0

o

ol
NJo

Th
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0

—_
file)
Nfo

ﬂo

g
¢

)

—r

0

&4 9

#J A 9l om (Schmidt, Gay, & Van der Linden, 2008), %4

o)

=

Ho
e

Nl
ol

9

3

5

Y2 BART (Balloon Analog Risk Task) AAME

X

T

°
pal

244

X

FAIRE Al f19del o

F 2™ (Orcutt et al., 2002), PTSD #A}=0]

o7 etk (Hisler & Krizan, 2019).

al

7

L.

]

o

=)

o|J
HA

0
N

Nlo

PTSD

TSk

2014). T
ZE2XE Bt Joseph et al., 1997).

& Leskela,

Strom,
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o]g} L& Ax 75L& NM—-AND 29 47}% FQ <9<l amygdala,
mPFC, hippocampus, ACC9 WA #do] & Aow Amdn. WA,
A%H FoRe 47 94 AT dE wAw Bds ARANS
AE5A Fogge #A HEHIE FAHGE .4 T oH 5 99
dorsomedial PFC, midlateral PFC, ventrolateral PFC7} 3X%¥ o]
olth(Langner & Eickhoff, 2013). T3, o8& 23t AA #HA F
Al ZAgEE dEYAY] FEAI A 247 PFCE
=39t (Dorrian, Rogers, & Dinges, 2005). & o=z =9 7)1}
T QA Zlsel tigh Ik Aol ATl PFC 9 &o] Fesittal
dH A vt (Fuster, 1984; Goldman—Rakic 1987; Miller et al. 2002).
Harms ¢ $55(2013)¢ Ao w=w, dorsal ACCS® left inferior
frontal gyrus 7+ 24 719 &%5A 3} hippocampus? F3 e A7}
AT Yoon ¢ TEE=(2008)¢ AGoAE mPFC® hippocampus”}
2] 719 FFe vAE AoE dEFo. wpAHto R S Ao
qratdd  FEAEel A nAlE ¥ dedoe® ACCe
hippocampus, amygdala, right dorsolateral prefrontal cortex ¢ %+
Ao 7 et} (Fishbein et al.,, 2005; Ernst et al., 2002; Le Berre
et al., 2014; Gupta et al., 2011; Kohno et al., 2014).

ot
o

‘ﬂ@@'?‘ [e] o =3 fE4 =2 H T« 1t 9}\% 7)‘1,9_3
AR, old A Fe otEd BEd ¥ JAEFE wdo] UL
Zow KRl o], & AFelA= &St ¥ 93 A Vs &
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LA A%
B oATelAE AdE AR e gel BAT 1293 4T 1298 o
dow ARG 94e BPH EF AT DSM-59 PTSD &

A Aol A Aol wel ¥ &3t oo 2 F 29 Aolrt vl wE
A B A E A A4S e AFE stk (McRae et al.,
2008; Lebron—Milad et al., 2012; Shvil et al., 2014; Felmingham et
al., 2010; Hjelmervik et al., 2014).

AT s 98 2Eel 9 eEedl TR AXER

l-'O
—
=
o
2
rlr
—
)
—
oo

AellA 604 AFele] Aol o4, 2) DSM-5
A AP Al A8 A E (life events checklist for
DSM-5; LEC-5)9 ¢ A& A, 3) o8 d4% # = (Disturbing
Dreams and Nightmare Severity Index; DDNSI) 1038 o], 4)
Wb zstE ofg el dd =4E FE e delE Xw, 5) CAPS-5E

8l PTSD A&7l A i, vpAEoR 6) e8] AVed I &Yl

o
i
~
4N
2
=
)
)
iy
2
>
to
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] qko

d %= (DDNSI) 1074

)
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o
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—_
1o

ol A
A o)

bt e,

A 2] s
Fof ool &

pzs

1A

Jvmo
r
I
=
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Ho

Tk

B
&+

A1
A A 2

A2
_'?;
o] % dojr}7]
(Wake time After Sleep Onset; WASO),

o| %

1

=

=

1

A
=
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H

A ZF(Light Off; LO), &=kg el
3

o

=

FHAg ol Eo17F A1ZF(Bed Time: BT),

A3t

| —

R

=

3L
ar

77
70 34 (Number of Awakenings; NWAK), #Zz o=z 7o

A]

| —

R

Bl

[}

%
717vA] A" A 7F(Sleep Onset Latency; SOL),

7 A ZFH(Wake Time; WT), ZrefA

=

=

Bl

e

A7MA] F 3k
A



g0 ik AP
Be((iB%me e ol Eolzk A1zt
, ol 571 914
Light off (LO) nE me 1ozt
AT E= =
Sleep Onset Latency e el
Wake After Sleep Onset oly & 7+A Al7h
T4
f Awakeni < o o3
Number(ISIWA\;S enings Qm = 71A 32 il
Wake Time oA HEAHOo®
(WT) M Azt
Time Out of Bed 1 X o F
(TOB) AR oAy A7
Time In Bed Xt]’FX]—E] oﬂ TOB-BT
(TIB) 9ol A7
. TIB—
Total (STIE?PD) Time % 29 A|7F {SOL+WASO
+(TOB-WT)}
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TST/TIB =

0

;on_

T
¢

Sleep Efficiency

100
Severity
t 72 Krakow 2

°©

7}

, O]F}h 9 AFx(2020)0°] Ef

DDNSI & &%

and Nightmare

33t} DDNSI

14§75

=
=

al

% (Disturbing Dreams

3

-

R

]
1
=

B

=]

(SE)

Total number of
Nightmare
(T_NM)
Nightmare Distress
(ND)

Yz

=73

o2

Index; DDNSI)
A7 (2002) ¢ 74

@

<)
ol
ojiy

;OO
aig

=

)

oﬂﬁ

?g—

OL%_

[e)
L%T—l

Akol

] 103 o]

@o

o

=

0~377 o] t}.
2 d&# A 9o (Krakow et al., 2002), U B33}

°] DDNSI W&

] o
= .

<

23, 3

A

pu—

o}
o

=

o =
== T

Cronbach's @ =.9209]

‘]1:1:
-

0]
=

hm=i
=

% (Nightmare Effects Survey; NES)

J

Pz
=S

<
Ak

33t (Lee, Krakow, & Suh, 2020).
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% (Korean—Beck Depression Inventory—1I;

=]
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w
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)

pt e,
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= AHg

=

I K-BDI-1II
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S
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T= c>oLax >
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o
R

% (Korean—Beck Anxiety Inventory; K—BAI)
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Hopelessness
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&t, = K-BAI

910 A (F

[€)
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2t

o 43 HAE A2 T
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3

@
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=

Symptom

=
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+
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AbaL e
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=
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)
Depression Symptom Questionnaire (Metalsky & Joiner, 1997) 9]

=
=

A =

AR 3
17 oA

1o

Subscale; DSI—-SS)
O

1997).
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2% ke Aatate] dial Brbske, TR 0~1279 WAR
FL 0~3% 44 YAE Ax® AP T 44 ol B¢ A

A ulsty, Y& A% A4 (Cronbach's @)+ .93
o7 F& F£Fo|t}(Suh et al., 2017).

o2} (functional magnetic resonance imaging; fMRD) < A}-g3}$ T}

fMRI= ¥ Z5 S4& S8 A7aH 4= ol&sto] =A% w59

AEE = =44 8% AbAA(oxygenation) W3S A sh=

71" o]tk (Poldrack, Mumford, & Nichols, 2011). 3¢ AlZAME

(neuron) E°] &F& 3t 1 J9E& FHstE dF(blood flow) 9

S7FstH, ole =AH dF Ak AdA #Ys TAAIG. S
A

A5ty godorw sEE= Mo o] FFow g ALE¥

ol
rlr

=13 Og

s

i

REeted ded gEug o gus e X IMRICIA 53
AS = ol Az ®Wste] gEstH, olE dF AFAA 9 & (blood
oxygenation level dependent; BOLD) A&zt  HEv}H(Poldrack,
Mumford, & Nichols, 2011). Ogawa 2] AFZ(1992)°] 2o& 7%
BOLD 7| fMRIE ©] &% 94 5 Wiz 7P @ol ARgEH,

goarael AFe ddd BYRN FAd AUAA Bz G

=



I
T AT Holytts o] AL 7FA 1 QtH(Le Bihan & Karni, 1995;
Achard & Bullmore, 2007; Smitha et al, 2017).

& IMRI 9 2 grel Eoirby]l A AT 9PAE

U AANE HeEr o B B T U AH A ¢EF
FEST IMRI 29 A He] 724 olds glsy] fs T1 A1+
Fdes WA FYsta ool gl AF olz¥w™ o]u A (Echoplanar

imaging, EPDE #9399 tt. EPIx= 870 channel SENSE head coil
zt= Philips Intera Achieva 3.0 Tesla 27l (Philips Healthcare, the
Netherlands) & &3l F3stict. Al ¥ EPI A AA A7 (RHE AIZE
[time repetition, TR]=3000 ms; o3 A]ZF [echo time, TE]=35 ms;
97 [flip angle]=90" ; 35 &glo]X; WlEEA=128x128; 9474 WS
[field of view, FOV]=220%X220 mm? ; 34 =7] [acquisition voxel
size]=1.72x1.72xX4 mm? )& 7.75% &< 155 volumel ® FO =

g9 Ao,

@O PVT (Psychomotor Vigilance Test)
2+ ATdAE AAEAE A HAAHPVDE FE AT didAEe
A &A Fgy Aol Aol g3t PVT A= A Qe

BiAgor et A%A A2 g W ARe 7Eat 44

i
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(Basner, Mollicone, & Dinges, 2011)2 33z} 3de] wlA ol
=27 getdd Adie w24 gds BXstE exvt dEYr] Ao
WA stHs HASA FEF AA] wgrh(ad D). AT gt ARES
Aol Wd 1/1000% @919 W& AE 71FsA =19, dd AAE
StEag e ke & JdFS WA o= FoRE AdHA Utk
(Basner & Dinges, 2011). ¥ Ao = ofo]si=E o] &ste] PVTE

ANsGor, AT Ads He AF ARE A TS

—

oo

23kt (Joggle Research).

2 AFeA AHE PVTY T8 ®WFe v go dine Fd 93
Al 7F(mean Reciprocal Reaction Time)2 AF=Zo] AAH UL w A+ 3+
ogze] Wk HEE ulety, A HH FHE 1T £ Qv 7
(Lapses) & A=ro] AAJ"E & 0.5% oA HHg5 34 ¥ 4
v, ZHd 3y #do] Qe Aoe=wE 4 A Stk (Basner et al, 2019). F&=
A7t =45 o] wol =27 wus AAS vy, 7y &
(False Starts)< 73 vix7bx =z 244 9 d=zep vd glow, A=
AAH7] A5 Hd 0.1% <te] whEste= 215 @3t (Dinges & Powell,
1985). ©] 8] PVTel Ho ®-E AIZF(Maximum Reaction Time) % 74

=¥ 10% "k AT E
-

o
el
AN

A=} (Standard Deviation Reaction Time

Slowest) ¢} Zo] © & X Z7F 9o} B AFoa x&x FodHL
Azt7] Sske] whalE B - A WFE JFE AHEag @
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79 1. PVT 3t <A

@ NBACK

A A=Y A Ve s H7Eeh7] 918l NBACK #HAMES
At NBACK A stdeof] shue] ojmA] zp=0o] AHAow
AA ™ FdA AAE olw A 7 n A o] ojm X e} AAEAS W WG
StE= 79t (Kirchner, 1958). ¥3& 2= nHA A o]u|x]2} &)
A olm A7} A S=A oAR-E vlwEr] Hal A=S EAHoR
719 8|oF stk 2 Aol A= Fractal 2—backs AMEste] dAl AA=
ojm A ZRE] 2WA o] AAlR olw|A 7} AT BE e B A=
WSS StEF AA BATHIZHE 2). AT dAES FAlo] dist A
F A (incorrect), WFHS2

g

Qldla, & 62719

it

iy
flo
o
—
=3
1o
rO
ifpg
o
off
%
i
e
i
2=
olo
o
ol

offf
A
2L
g
2
w

e
2
=
i
rE
oo
ol
o
38
o

W (correct) &
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1% 2. NBACK 3}4 oA

@ BART (Balloon Analog Risk Task)

ol
Mo

“n,nnvo

ol
oF
)

0
L

RS

BART

gl ot

59

TolH (Lejuez et al., 2002), A+ A=

- ©
~

5

4

=
=

9] HAF (reward

A

A&
A A = o

g

ke
Rl

(inflate, collect),

He ME

=
-T-

=
T

7 %2

L.

winnings) ©]

R A (total

<

for balloon),

e HAA

Sk

OO}: 5

o}

o 274

A 1289

WOl Inflate HE Z¢ 9

Ht}(Lejuez et al.,

il

]

o

ol

2002).

A

ebdoh whep

FAeH(2E 3).

3] 3]

g %

30709 &+

o 5 =
- T 5
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19 3. BART 34 oA

3. AT AR

= dae AT FA EYe f& 2l 9 ezl FRE
Aegsdet. e AFYE Al]E Ee Wb ek o] A<l

of
Fw oolgatt QIEY AN A GramE A A7 A7),

Y
z 2
~—
2
o
N
N
o
ok
>,
z
re
—
o}o[r
%
X,
>,
it
i
oY
2
2
o
o
[
i
)
4t
ol
2

DSM-IVe A% Zefe] =3t

i,
14
S
2
2

Clinical Interview for DSM-—IV Axis 1 Disorders, Research Version;
SCID- 1)< &3l 4452 49 f5e =4 #d AH&%o) U 7| +

W ogel f7E FAstdnh A7 ogAe Q4 %S B g6
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MMSE (Mini—Mental State Examination) & AFE3F 0o, 5o 2
9GS Y3k wbrxsty A W E7E Ed ofE o] Ay o Fo t
H7ts APk wpH Y =42 CAPS—5(Clinician—administered
PTSD Scale for DSM—5)& AAlste] PTSD Hwt7]E Aell sldsts &

He ABeAYEA AR F AF AT FIAE A AFHow
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=
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| Aol /7| 481 2o

- OIX| 7|5 I} £ (MMSE) 247 0|4
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HEZ|EATS

CAPS-5: PTSD
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go

fMRI &

ok K
T ol

<k oo
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o]
[

PVT,

NBACK,

ISI, PCL-5,

K-BDI-II,
K-BAl, DSI-SS

olr

BART

- 41



4. &4 B

= AT FHE Ve d Aed I E4e sldl FMRIB
Software Library(FSL; Oxford Center for Functional Magnetic
Resonance Imaging of the Brain, http://www.fmrib.ox.ac.uk) %
Analysis of Functional Neuroimages(AFNI; http://afni.nimh.nih.gov)
software® AR&staltt.

Az, "ol A o]de] Az (preprocessing) S IR
AAY Fgor G g5 ARE AolE BAY] fall 24 d-d e A A
A WA, 4719 BEES SHA AgstE Slice—timing #HF S AR

ofF, ATt A d= wAYd Y= fld 3D rigid—bodyE HASA L,

B\

band—pass filtering 7S &3 BOLD 41%° WEE =Aqx 54
Ty 99(0.009 Hz—0.08 Hz) ¢ AsE FEUH. vdao= 1+
A 3} (spatial smoothing) S &l 5mm Y¥EX] A= (full width at half
maximum; FWHM) 2 7F$-AIQF HH (Gaussian filter) & AF8-3FSIT}.
1+4 33} (spatial normalization) & Al3et7] A Fi o] 3wl ¥
HHFR(CSH I 22 Az ves 4 #fder HE O 2E
(Segmentation) @7Al& YA o] F, AFNI &~ZE4]
A

152T1 BERS ol 3t 2 o] spata AAxs

ol



o

(mapping)3te] 7|4 ¥ 44 A % (functional connectivity map)
TR 2 AT gAY Ve AdA ARE &8st S AY

AN AT AN FAAJ] HolE &l alA} two—sample

e

t—testE p<.05 FFolA HAS3ST)

507 SPSS 21.0 version(IBM Corp., Armonk, NY, USA)<
ARgsto] M Vs A A FEst 1A Vs, 7, A AR el ojw
HAZE A=A AHET] Q& A BAS AAsR A, 74 Je 19
AxEY AolE syl Sl PIEs A A4 (non—parametric

statistical test) = AAISIA T B4 =X E Qokstd vt )

two—sample t—tests A3t = 7|52 AAAdL ztolo Uit A L&

Ahv] H gttt

Mann—Whitney U testE A]3]3s}3it}.
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E 3. e ASA 54 (N=24)
oHg R -
n(%) MDD n(®%)  M(sp Vvalue
A o34 12(100) 12(100)
10t) 1(8.3) 0(0.0)
- 20t 6(50.0) 98,49 7(58.3) 2808 o
=o (8.44) (8.20) -
300 4(33.3) 4(33.3)
40ty 1(8.3) 1(8.3)
nEsy = 3(25.0) 0(0.0)
st T8 9@ Ag  4(33.3) 5(41.7)
2dA dg =49 1(8.3) 0(0.0)
o
2 4aA dis B9 3(25.0) 4(33.3) 282
e SE 4
1(8.3) 1(8.3)
A st
ek =< 0(0.0) 2(16.7)
a5 71 4 FA 3(25.0) 3(25.0) 1.00
/\lb '
g & 9(75.0) 9(75.0) .

-
AFA Fu Y ot AAE FASGon, T Ade) Fu 9 oo A
ot E 4% B}
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oM, 4| F 24 8% (p=.005)7F B WAtk w3, FFTol 8
of TR £ Z&A (p<.001)o] = :
AYUHE 4). Webd B Ao A7 dyREel ehgsl mAHdvhe

ohx 7t A
D
M SD M SD
2 2P
T‘(ﬂsfgf] 84.78  90.64 3277 19.99 018+

(WA 8) = 25.60 16.36 4.11 3.28 <.00 Tk

( W_' K) 2.41 1.13 1.01 0.98 005

N 377.24  86.13 43157 61.49  .099
A~ = O -]
7”%S%ff% 72.15  15.96  89.3  4.83  <.00Lw

G NNﬁVr 2.90 2.03 0.00 0.00 001 #x

#p<. 05 #xp< 01 #*xxp< 001
Note. SOL=Sleep Onset Latency, WASO=Wake After Sleep Onset, NWAK=Number

of Awakenings, TST=Total Sleep Time, SE=Sleep Efficiency, T_NM=Total number
of Nightmare
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TRl SR ALY A3 v

(o] 3
=]

2.

22!

(p<.001) ©

4

ﬁo

=<

$& (p<.001),

g2 (p<.001),

2E

YT

(p<.001), AFAAFIL (p<.001) o 3o A

(3 5).

M

J_.NO

SD

SD

0.01  0.03 <.00 1 #xx

4.66

4.90

17.83

ol
oIRO

%)
ia m
oEo(N\
Ho~
o

4.12 3.92 2.84 <.00 1 #xx

19.33

N =
D

S

o

=S

<001 s

2.08 1.83

13.05

48.67

gT AEHA
(PCL-5)
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OO

29.33 11.87 4.08 3.58 <.001 s

(K- BDI )
Eet
(K=BAI) 23.75 9.77 2.58 1.98 <.00 1 s
"
(?)]—S%i\g%) 4.17 2.79 0.25 0.87 <.00 1 s
s p<.001

Note. DDNSI=Disturbing Dreams and Nightmare Severity Index, NES=Nightmare
Effects Survey, ISI=Insomnia Severity Index, PCL—5=The PTSD Checklist for
DSM—-5, K—BDI—- I =Korean—Beck Depression Inventory—1II, K—BAI=Korean—Beck
Anxiety Inventory, DSI—-SS=Depressive Symptom Inventory—Suicidality Subscale

r

N

gl BT ZYTY AA J5S AR SYstuA A A

e

o

A4 7l #HAFPVT, NBACK, BART)E AAlsdon, o]o ofat F
Ak 7o) Aole ¥ 63} 2,

PVT, NBACK, BART #AAtelA T2 AHHe= HEES 5o dxt
T AT Abolell frojul gk Apolzk vERURA] ekgrow, whebA A E A
2= 7174 STk vk PVT ARS A%, AF=o] AlAl€

3% 84 @& T Lapses), A% FIPL Folss wld FiE

oo

A ZF(mean Reciprocal Reaction Time), ZtA 2 v =2¢ #A#H Q= H
% Zw(False Starts)# &2 Q& WG gleof Aol ¥b-§ AZF(Maximum
Reaction Time)Z 7F¢ =% 10% ®ES AlFe] 3EFH A (Standard
Deviation Reaction Time Slowest)el ol F Atk 112 {2u] gt *}o]

7 Qe Ao Z YEIRTH(E 6).
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14 755 A% Aol HlaL(N=24)

3l

%NO

SD
9.28
0.62

SD
4.97
0.89

794
965

7.75

0.25

6.83
0.33

o
il

2
N
Jvmo

o

3.71 0.51 119

0.29

PVT

113.28 .021*

473.79

722.02  484.29

38.13  .024x

43.23

143.84 204.59

525
126
399
175

580.58 234.53

614.07

512.00 254.40

-

1
o

Jvmo

93.83

0.25
191.93

0.64

893.75

0.25
169.10

791.08

550.77 432.46 692.41 293.85 .133

H

mauﬂu
Bo<”

H] )

i

B s

BART

*p<.05
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3. g BATH FHEY K 715H 4BY Aol

=

=

B oATel 4L F A9 DMNA 754 A4 zol

=
=
ol g 1299 PAF 129028 9 J%H Ady A%

oft 12
ol

=
I two—sample t—testE A|3FATt. A A} F 7oA &l

o] ooy shxfto] HAFLol| B8] left superior frontal gyrus <
oAofAl A3tE DMN W2 7|54 A4d4 (p<0.05)& FZE3ATHE 7, 1
4 5).

E 7. el A AT Ve A4 Aol Bl

235 Cluster
o o) O size 2
© X y z  (voxel)
oET (n=12) < ANT (n=12)
Superior frontal 2} 10 3 —64 20 103 ~5.09
gyrus )
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T WA Aol AAIE oA Ap=o] A Sk Aol st HASE vhE
9] 4 (Correct Matches) 9} AA dAs= vb3 5 dvpt dx wkg&
7%= &S ou)sts= dx W T (Match Sensitivity) WolA A=A
&BA (r=.587, p=.045; r=.587, p=.045)% EAsAH(IH 7, 1¥
9). ol&t Witz AAf AAIR ojm A =3 F WA Ao AAlR o]m] A

2o Ak AdEelA WS HASHA @2 WEESSY S (Incorrect
Matches) &= 4 A3 A4 (r=—587, p=.045)7} Jeboh(2d 8). A
7o AL, VTA dAdX8e A7]e BART #HAFS HEg9o] ko ul&

A4 (Accuracy Score) 9 4 a8 (=603, p=.038)% #Z3ct
(2" 10).
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5 (NBACK)
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L ] L ]
» = 0.1 0.2 3
PCC#®} superior frontal gyrus®? 715 %

1% 7. PCCS} superior frontal gyrus® 7154 4
NBACK ¥< Correct Matches7te] #7|
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NBACK ¥ Incorrect Matches7Fe] 7
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itivity (NBACIX)

.
-

Match Sens

~ [ ]
0.9
0.8
0.7
o oty
0.8 Tkt
0.5
— 3
0.4 (ehg 4]
Ba2)
0.3
[ ]

D2 [ ] [ ]
0.1

0

=2 0 0.2 0.4

PCCS} superior frontal gyvrus®] 7154 9244

% 9. PCC$} superior frontal gyrus? 7157 244 Zxst
NBACK ¥4 Match SensitivityZF2] 34|
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Accuracy Score (BART)
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2010),

E<(Levin & Fireman, 2002), A2ALal(Tanskanen et al., 2001)
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:_HO

=

=

et al.,

Committee

of Practice

=} (Standards

o
ral
Gl

K
ol

I,

2011;

al.,

o% AT
2019).
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A

+t} (Cranston et
al., 2018; Gieselmann et al.,
AR (2019) 9] 4
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obggeole] A5 O R Krakow £ A7-%1(2006)°] 7t AR =
(Imagery Rehearsal Theraphy; IRT)ES H#Asldth IRTE AH 94

o] el ofEs HAaAZIE Amolvt. A IRTE alefdA B2 A

Aeld A :o]H (Casement & Swanson, 2012; Hansen et al., 2013),
H JEYl = At 7R IRTE 2g8ste s 9 4 o
hgelA A48 ¢ AEEF Fds] A4Ha vk (Putois et al, 2019;
Lancee, Effting, & Kunze, 2020). ®bA, =] <ot&zof thsgt LA 7wt
A M2 slelel wlal - FESE AAoln webA Il E

det Tl AT BT A sl o
ojw gt o]z} 9lE=A A E At PVT, NBACK, BARTE AAs3ith 2
ATedMe F oA 2 AE5H F98, A9 VY, A9Hrd TS g2
A 7159 ApolE #Flstaat s, 7 AA Vs HAARS Fo R
AolM FAA R Fou|Th 2ol WolA ol AFEAl 2+ ]4HE
Uk, A&7 Fogy 44 W Mz E AuE S s PVTY Ao whs
AZE} 7R =’ 10% WES AIREE] mFEH Ak glo] AR C® fov] st
Aol 7F Qv W2 AW Aol wEE ofF I £ HFHo] A TS
Hojrtgl= Zog dEHA dO(Simor et al, 2012; Drummond,
Paulus, & Tapert, 2006; Lancee & Schrijnemaekers, 2013; Sheaves
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ABSTRACT

An exploratory study on the brain function of
nightmare disorder patients with exposure to trauma

and healthy controls

Soyeong Park
Department of Psychology
Graduate School of

Sungshin Women's University

This paper compared clinical symptoms, cognitive function and
sleep indicators in the nightmare disorder patient group and healthy
control group, then researched differences in the brain functional
connections of the two groups in the Default Mode Network (DMN),
rest without cognitive activity, and also studied the correlation
between average signal values and clinical, cognitive function, and
sleep indicators of the brain function connectivity of each study
subject.

We recruited 24 adult women through on—off promotion as a
research subject. They were screened by Google questionnaire and
structured 1:1 interviews. And the age and sex of the two groups

matched: 12 patient groups that are the subject of the
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post—traumatic stress disorder diagnosis A of DSM-5 or have
experienced trauma that meets the diagnostic criteria for nightmare
disorder. Healthy control group that did not experience trauma and
did not experience nightmares for a year. Research participants
involved In various activities including preparation of clinical
questionnaire, evaluation of three cognitive functions (PVT, NBACK,
BART), functional magnetic resonance imaging at rest, collection of
sleep and nightmare journals for a week.

The analysis result of the collected data shows that the group of
nightmare disorder patients showed significantly higher levels of
nightmare severity, Insomnia severity, post—traumatic stress,
depression, anxiety, and suicide cases than healthy control group.
However, they did not show any significant difference in the
cognitive function indicator, except in secondary PVT cases. Also,
two sample t—tests were conducted and compared, using the
functional brain connectivity map of the nightmare disorder patient
group and healthy control group with the functional magnetic
resonance imaging.

Analysis results showed that the functional connectivity of the left
superior frontal gyrus was decreased in the group of nightmare
disorder patients who experienced trauma than healthy control
group. A correlation analysis was conducted to research the
relationship between these functional connections and clinical,
cognitive function and sleep indicators. The trauma—experienced

nightmare disorder patient group showed a positive correlation
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among the variables that mean the correct response in the NBACK
test and awakening time(WASO) after sleep and the strength of
functional connectivity. On the other hand, healthy control group
showed a negative correlation between the strength of functional
connectivity and WASO, and showed a positive correlation with the
accuracy variable of BART. In other words, when the strength of
functional connectivity increases, patient group with traumatic
nightmare disorder showed longer WASO and more accurate
NBACK response, but healthy control group showed reduced WASO
and more accurate BART response.

The results of the study show that a group of patients with
nightmare disorder who experienced trauma showed worse clinical
symptoms, cognitive function, and sleep patterns compared to
healthy control group, which shows that therapeutic intervention is
required for the patient group. It is meaningful that this study is the
first to attempt a cognitive function and neurobiological approach for

patients with nightmare disorder who experienced trauma.

Keywords: nightmare disorder, trauma, default mode network, brain

functional connectivity, cognitive tasks
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