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The purposes of this study were to examine the characteristics of the implicit association test (IAT) and the heart rate vari-
ability (HRV) after performing mental imagery using the modified trauma recall paradigm, and to investigate whether IAT
and HRV measures could predict posttraumatic stress disorder (PTSD) status. Participants were 71 college students, 58 com-
munity residents without PTSD, 29 community residents who have experienced traumatic events, and 82 patients with
PTSD, totaling 240 persons. This study manipulated mental imagery by leading participants to recall self-related traumatic
events or to imagine negative or neutral events. The results showed that PTSD was associated with enhanced implicit self-
negative associations when negative events were imagined and high LF/HF ratio when self-related traumatic events were re-
called. Logistic regression analysis showed that cumulative trauma, avoidance, and hyperarousal symptoms were associated
with a PTSD diagnosis. The model remained significant after the addition of heart rate (HR) and the D score of IAT, and cor-
rectly classified 76.5% of the cases with PTSD. The results suggest that HRV and IAT measures can increase the sensitivity of
PTSD diagnosis. Finally, limitations of this study and suggestions for further research were also discussed.
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AT AEY|A Zofl(posttraumatic stress disorder, PTSD) &= 2]
AR A Bo) AREHE RS FHE0 R, Mg, 147
3]}, QIA|&} 7)ol A1 9] A W3l 2t kg Aol Al F3igt
W3S E2) 0 2 S American Psychiatric Association [APA],
2003, SIS chEh MRl 4 7101 g2t 9 2k £
2 Ad AALe] e 2 &3] AP En], 75t AAF 15 2 24 A
A} Tol, TH2pAt 315 A5-S SHFEITHBrewin & Holmes,
2003; Ehlers & Clark, 2000). PTSD= 2JAMAFA0] B3 31=]| 11 7|9
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2 Ex0= sjnl, 7 A3} A A o] ohet UgAS Helh
(Ehlers & Clark, 2000). 2/ EA -2 A4 =28 op et Al
24 oA WSS 7@ (Christopher, 2004), AR T
Aol ke 7B A TS ol &9 A 578 S
S o5 1 9 ke SRR WRAA o] HHEHs /i

=HES FAE T 5= Qltk(Brown, Kouri, Joscelyne, Marmar, &

Bryant, 2015; Choi, 2014, 2015; Hong & Choi, 2017). ©|9} 22 =}
EABAIY) 75 ol FagtalEAl o] Bash HE=A o
EAske} M Q) © W (Biichel, Morris, Dolan, & Friston, 1998),
S22 PTSD AH-50] 5 4:5H A4 245 5o lchBrown
etal., 2015).
o]x¥ PTSD2] Ik
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T} 22 A F AR WAo]) ofEstaL Sl Aotk 2ol 94
ol A 7}91e] Ap7]5304) A} Sfol, 2] A
AFSEIGE R IS, o2, AEH Al 5

3F 4= Q= PG ARimplicit association test, IAT: Glashouw-
er & de Jong, 2010; Greenwald & Banaji, 1995) 1= AJ2] 291 vI-5-
S =4 4= Q1= ABPHO | X (heart rate variability, HRV)E -8
S|4 PTSDE] A EA S-S B 113t A-(e.g., Leeetal, 2018)7}
Vst Siek @B 2olet ol Bt A2t Qo] A ol
X)) A lolt AZHE ol Skt AlelE 44 o3 2l
° 2 AE Ayt A E 9Jv]2thH(De Houwer, Teige-Moci-
gemba, Spruyt, & Moors, 2009). 54, AJ2|2]Ql WhAl o2 917k
= AU S A A, S ) 23
251 ol MO A E A A2
32 Qleh ol AlAbgo] 2ick of
L PTSDO| QXA EAL x| YA o 2 = WA|Z, oFEA A
2 o4 7hstel PTSDS] Q4 QP4 24 A ko] $AS
S0 A A sigen), o) A 719 SIS Ea
A 2 A WA A8 Bl
SYAZIO| L} A e AIS BN AR TSl PTSD
T ZAlo|uf Eoto] &AlshE 4= Q) ©m(Liberzon, Britton, &
Luan Phan, 2003), o]o]] 7]%3} 24} 34} afj2|chl(trauma recall
stress paradigm: Cohen et al., 1998)2 -5 4] AFE|7T QAT
B 2ol A%, FEH DA A L AT H] §
831 AFE-E 4= QI (Ellard, Farchione, & Barlow, 2012). 2} 7¢1
o] Rt eV JAoI A EE A AR BT = 212 AR
I} o] S5 A A] 7)o tigt A E/do] S715kL(Con-
way & Pleydell-Pearce, 2000) 22| S|AFEE ofLfz} H|ZREA S|4k
o] g-o]afjAtt= A+-(Brown, Joscelyne, Dorfman, Marmar, &
Bryant, 2012; Krans, 2013)9]] 7|23t} @A) 34} g2t d-& A&
A ZpAlo] At QA7)0 A e = s QukA ol 2R
Aol FAHARS BE e S Rt & o A5 A WS
& SUSYL 2} lela} AR 2 e T]ofEAL B

ook ol ikat 4 Siek

FAHLE PSS S K llnet S ik
#5715 Ao 3ol 9] MBS Zelich Al
W5k o] QIch(Brewin & Holmes, 2003; Dunmore, Clark, &
Ehlers, 1999; Ehlers & Clark, 2000). 21x]o| 0] 4= PTSD Z4}9]
AT FA1E SASHE Q9= A B2 3 B 712 7P
A A9 TS itk S AR B 718 ol
¥ PTSD 248 947 ]AL efstA71 o] 7]ofshel(Dun-
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more et al., 1999; Foa, Ehlers, Clark, Tolin, & Orsillo, 1999), x| &2
TNU2 ol2fRt = QIAE MR C 2 F/42 2halste T
2708 YEtH(Beck, Emery, & Greenberg, 1985; Ehlers & Clark,
2000). £5], 9ol ZHE B QAXFEARLE PTSDO] A
21 27, Efel W Ao Tk AldS skl o] 2 skl €]
St ookl A =271 -S A-8-312k0 ™ (e.g., Foa et al.,, 1999; Resick &
Schnicke, 1992), 2| & @3} AGLEL Q1A A FHyh Al o] Halr b
PTSD 54+2] SAof 7]o13S Hoj%ItHe.g., Kleim et al., 2013;
Resick & Schnicke, 1992).
SHARE PTSDE] 2|25 fleliA= F7g2folal o= Ix]of ]
S ohe} TRt Aty Aol A s ol o
3= ofof gttt 53], PTSDY| 4] T4 7hedl &
ofs, 7199 Mg /Y] oot Atglol, Abs A o=
AYSE ] wiZoll, Q1A1S] -8R oyt QIA]o] Y ZAof] it
oafi7} ufj->- 23}k AT, PTSD $AHE-2 o/ 7|24
= A2 2lush= S40] U=HI(APA, 2013), o]= 7199
%% L Hkof ofal] £1/42] #A4do] Abs4 o = B/ ete 7] il
2 L AFAES olefet A4 @SS w2
(Foa & Kozak, 1986), A2 17]| ] (situationally accessible memo-
ry, SAM: Brewin, Dalgleish, & Joseph, 1996) = Z|Z}4 3}
(perceptual priming; Ehlers & Clark, 2000) 5, th= 7oL} 80
= Aot QA oS B AE AR o1 sho] 7lza}

&
>
=
o
v

S-S A (Greenwald & Banaji, 1995)5 H| 523} T}oF3t A1
Azfste] sfelcielo] A5 ek 24ap ] S1o) ALg=isich o
714 A5 d(automaticity)o|gh A Ap=ro] 2J4] Hof A Xz
L 433 H]2]Algolelunconscious), A4 Slule] Aol 2
2] 2] 41 210] AFGHE 2 EEHolveffcient), A4 SJo}S
Aefsh=t] o FEE AU AEsHA] ohth= HoflA] v]o]
oo (unintentional), 412 212e] 72k sllaAL} 83}
A FRdhs FEo] AlRtAlolghe SHolA AT 4= itk (un-
controllable):= 2|u]E Y|ZSHH(Bargh, 1994). o|2|3t A-5419]
¥ 74 o] 3 el St o] 240 2L Selaie) 5
%6 & 7FFE|c}(Teachman, Joormann, Steinman, & Gotlib,
2012, T} @Al GHE SHAO R Helot WS Ho|
1, OJ A2 Apzkg Blofd whE FH A= T A= 254 71
7} u$- =car FHrbEC SRR Bokvt FEE 7|Hke 2§l A
A7oll, 53] PTSDOIA = 91 AF=ofl thsfl B]ef4)2lo]aL v]o] =

ol AT = s AP A2} 9319 A4 g 24
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TES o F A 2EE T AR AeAVIA S T 22
AR A HekE 2T = glov, olek HildE S50l H&

3] B a1E)a7 Qck /\‘E‘Hheart rate, HR)-2 B0} ofjof| A 714} Tho]
% 3lfo|tHGongalves et al., 2015).
Bt HRS 12 B 345 Jéi# AepE, F48 o 4]l HRO

HE+E= 60-80 bpmO| ™, HAl+= 100 bpm71R] AAF HE =2 7+
FHT PTSD2 FAlkol vlsf QH719] HeEat ditol 571
E]o] 9)L Mut ol]2H(Cohen et al., 1997; Cohen et al., 1998; Co-
hen et al., 2000; Hong & Choi, 2017; Pitman, Orr, Forgue, de Jong,
& Claiborn, 1987) HRV7} 714 E|o] 9Jth= A3 Dennis et al.,
2014; Minassian etal., 2015; Park et al., 2017; Shah et al., 2013)7} H]
WA APEA HAEITE o= A E|2of tighihg-o 2 wAl
A7 Bl A 0. 2 FASkE L] whiee 2 A Eth(Buckley &
Kaloupek, 2001). Z12fut &VIARS SVdA7 )= SETEA 0 s
A 9 ZREo] AAIEO] 27190l AHE Aoz 34 )
HRo] 57}5}+= WHH(¢f|: Blanchard, Kolb, & Prins, 1991), 2J4AFA
& oJERo R Sk o= 1 b4l thrk Aab) mns v
et &, S 4E S non-PTSDH] B|sf PTSD-2 ] & 5
2] 305-& b SRR HR 274 Ao}, 2 37) Q39tehHal-
ligan, Michael, Wilhelm, Clark, & Ehlers, 2006).

HRV= H3lshe= 24 aqkof 25402 ukgst7] 9fg] <
A 2g, A Y e S 2= 7Y s e sk, ok
A 271 2740] Ae]#] A (bio-marker) 2 AH8-E 4= QAL Aok
% v} QJtH(Holzman & Bridgett, 2017). HRV |3+ =7 AJ7F S
o3} k4 oot o TR, AlZkelol ] 41 Ajole) 3

H2}2l SDNN(standard deviation of normal rate-rate intervals)
A AR Abol9] 91429l Aol 52 Al RMSSD(root
oAl low
frequency(LF)2} high frequency(HF) & LE:HFQ] H|&-0] 8 W
016 g B Ax]31 Q)tH(Choi, 2015; Hauschildt, Peters, Moritz, &
Jelinek, 2011; Hong & Choi, 2017; Task Force of the European So-
ciety of Cardiology, 1996). PTSD+= ZA-&AIAAS] 24 Ed A
B2, HRVE] 7147} EA)Ao|tH(Dennis et al., 2014; Minassian et
al., 2015; Park et al., 2017; Shah et al., 2013). &]52-37of 5t HF-3-
A} 27| 240 9F 582 HRV Z77ho] #1A]7| wj&ofl(Holz-
man & Bridgett, 2017; Hong & Choi, 2017; Woo, 2004), PTSDO| 4|
HRVE] ge= It A B A F o 45219 AshE om|gh
oh AATES EHE, PTSDTS o2 Fhol| Hlsl HRV A3
T 2Ef2 A 9 283} ¥ SDNNZF RMSSD, 44173

EHN

mean square of successive differences), S}

https://doi.org/10.15842/kjcp.2018.37.3.007

Predictors of Posttraumatic Stress Disorder

o)

A E= nlAl EAske B HF = 28 202 o=
(Parket al, 2017), w7417 7] ©] 2/ 3te} 2%l LE, LE:HF % HR
L =2 Ao 7 AAECHCohen et al., 1997; Cohen et al., 2000;
Keary, Hughes, & Palmieri, 2009; Lee et al., 2018; Minassian et al.,
2015; Tan, Dao, Farmer, Sutherland, & Gevirtz, 2011). £35|, &H14]
Q efabdolu S dAkol nlsf AFAlo] ZFeiRt €1/437]%0] 24
ShE W HRV A|3£0 g7} FEefd 210 2 of 4t
Ao} 2|2 HRVE) o} 24 T 5 71, % th 20|24
70| 2 (Polyvagal theory)¥} A7 A5 2l (model of neuro-
visceral integration)©|2} & 4> Q1TH(Holzman & Bridgett, 2017).
A, Z3}2o 7] x5k Porges(1995, 2001, 2007)9] thn|EAl
o] 22 A AHlE 245l v e eS ddsh= Al 7t
A) Al7B|29k 71 7] of ol Qgksh Slck 2 4ok ke
2= (immobilization) T Y=
B A= W20}k 22 & 2 (mobili-
352 Bt 2o nFAAS Helt A
= 51]3}% 23 F(©: A7) A, 249 OW])% Rtk &
o] 117332 S5 AthA SA B
2t o O%OI ureRd 4= Qlek &4, Thayers 4 2= 3417
A58 @l (Thayer, Hansen, Saus-Rose, & Johnsen, 2009; Thay—
er & Lane, 2000; Thayer & Ruiz-Padial, 2006)-> A4 F¢0] &
A6 W5 482 AR 234 /159 2 o

o] —%X}g ﬁo‘%(central autonomic network, CAN: Benarroch,

(unmeyelinated) n|FEAH L

ot W 2

= =
<= X]’E l 074]94 T 7P 84 gl A o Rl

& sqpsiol, 20 2o} et
O] HRVO] JeFS F =70 2 A ME]-(Thayer etal.,, 2009). &
=9 0] 331 = njEAIA 7153k o] 9) ©m(Gianaros, Van
der Veen, & Jennings, 2004), |8 Ao AL} &A%t /\J’EHOHH A
RS AD/S = W, ol | A F-oll =291 Al A
= gAsletH(Thayer & Ruiz-Padial, 2006). O]Eﬁ& Hfj 7 of| A
HRV= 315F4] 27|24 9] 2|3 2 A] PTSD2} 7o AF-&-A174 4]
5%, 5 %“ﬁﬂH Hebst B Rag g A o A2t
= 25} w10 2= 9tk

Feskd, H@Z*OVM BT Aol A= RS
HIE3 52 FHlshe Zlo] e A$-& FHistA7IAITE
(Porges, 1995, 2001, 2007), ZEA|AH50] QI7H] A= A7 91&HsH
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40 74 ol 115 £ ol o] 50
Qo) ahp4)

gk oA 752 HHF A 274o]| &J3f) o] FoZITH(Thay-
er & Ruiz-Padial, 2006). T}=0]|5 A1 40| 23} A AYWAES 0|2

PTSD°1W X}g
ol L 73_]4“—‘01 3% v} QIEH©]l: Shin, Rauch, & Pitman,
2006) o], oAb at Bl 7)o Aoy BA B, 54
A2 W3-8 A& dAE 0] §lof, o] F o] shuprh SHhEH ¢
A wet 24k 4= Qlok o] A Yx]4(congruency) AT}
= XA A8 (accessibility) & 2 A 71581 ChH(Bern-
tsen, 2009; Brown et al., 2015).
olFollA wow AR Hle} Zho], PTSD= 7j91¢] ¢1%], A
A, ] 9l gl HEkE 7HA o= RS0 =, PTSDO| W
Ay °Xl71><ﬂ THE5E7] 918l thab A1 Hrte] B e/do] i
e Ae7HA] o AEAFES e = oY JaFe 3
7¥st7| Sl Hgrouh Ap7| L a1A] HAto]| ofEsf koLt o] gt |
Hulo 2l A% FASS 2A5)| o2, ZAke] T4Ho)
Y=t 7He /= viAIsE ] ofHTk ofofl & A5t PTSDO} -2 &
o9t 245 gofoly] A AP | Hars e 2 S5t
QURA, A2 54 of ek AHE A A2|e ] A vt
A 4 Qe A=A Ao ARA] IAIE A A
Th= Q140 A Zseint 2 Aol Zi7ielo] A
QIX|e} A, AR BES, T12] Al oFRA] 2] T
+ IAT, Z12) 31 31384 27| 282 WhgRh A4 A3 = A
HRVE ARgalA] odabo] ofdke tixbda e Hristal, oF
52 9l 2|4 2pd o] Z742)71 PTSD 2k oS5k o] =&

o] A& grop 117} sk

O

T

°

[

iy

o mlO o_>|: 01

A I oo ofN ot
o

AL
32
e o

o
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el

¢}
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271}

1 QlE o] Folala Ao] Folgh WA 2798 0 2, vy}
2, 2| A15]0] kel PTSD SHA-0 2 ARSI, Figure 10]
A 4= gl Aol A A4 U HRV 27014 HRV
A)0) 0.5 W 24 U0 2 118, IAT AFo] w9 4 o
B2 979] 2127} A=, A1 4 Ao] HA0.2 o
342

FHHES-0] 20% o)<l 67, Jh=k

A& #@%Oﬂ A 25% VJC’J Y 7] ZpE 7} A<

A L 2 240%(d 697, o 171)

2,059 Bt 923006+ 10.78A1] Ak AR o2, by

SAIE 71%(H 3 20.85 £ 2.064], ‘& 237, o] 48'), Ukl FA|IT

2 587Y(Hat 36.48 £ 8.004, & 9%, o] 49), A 299 (Bt

36.07+ 8.344, & 21, o] 277), T12|31 PTSD 82 (+t 31.35
35%,

T12.33A4], o] 4779)0] Adlf 27}seiTh
E=FS]=
SR AFAS AR T 4T (Korea version of Impact Event Scale

revised, IES—R—K)
Weiss} Marmar(1997)7} o)} phelsl 412)2] wh-8el 214 2
3y, A SAS éﬂﬁlﬂ 9—]’5]] Horowitz, Wilner & Alvarez
19798 AR AR =S = =Hjoll 4] Eun 5(2005)°]
ot e A AAE XM(IES RK)S AFg5tgich
IES-R-K= & 2253)0) 27| H 114 A e &, 7} H3ke 0470 2
AAE HAE A=07: As ik 43 S48] ehz SHsH=
5 FJof It} Weiss®F Marmar(1997)2] -l A U4 dad Al
F] % (Cronbach’s alpha)+= .800]311L Eun 5(2005)2] &3-Lof| A9
Y& A3k Algel 83, A atof| )3k AARAAAL A2 =
A= 890]9iTk E A Lof A= PTSDE E 32361 Zglﬂ-/ﬁ 24/25
Z(Eun etal,, 2005)2 7|30 2, A|A}S] Q] eute] 27 A=
N BAZOR LRSI, 2 ATl U ey Aol
=34 959, {5 927, 3]9] 866, AL .9290]d Tt
53 24 Mz (Cumulative Trauma Scale—Korean version,
CTS—K)
Kira 5(2008)°] 7ol Th=3 = AF
a1 2] 3ol Eot oAk % 715t Choi, Lee, Lee X Lee
(2015)9] gt= =2 Q4 H=(CTS-K)E AHE-5F3IH: Kira &
(2008)2] YHEL 5 34749] 2442 Abdol Lt A3kl chs) 4 1
505 91 14): 18], 27 28], 37: 39], 47 W) L AR &
A g B ogko] A (74 i) E PFASHEE Elo] 9lom,
Choi 5(2015)2] CTS-K+= o47]0]] 1122 71510 S 45530
2 HEI 2 Aol A= A VS onshs AR Wi
O] F3 At ARgoR o, A A Al#| = 8970190tk

>4
o

P
i
o
=
s
u
12
=
ol

QAtS OIX| & & (Posttraumatic Cognitions Inventory, PTCI)
=

Foa £(1999)0]] 2J3}] 74kl HE=2 Cho(2012)7} 3F=+o] 2 w0k,

https://doi.org/10.15842/kjcp.2018.37.3.007
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Participants recruitment and pre-screening (N=279)

PTSD clinical sample(#=92)

college students(#=95). community sample(#=92), and —

exclusion (n=3)

1
Relaxation instruction + SUDs1, Basic Emotion Scale
(N=274)
1
Resting HRV + SUDs2

l
(random assignment)

Experimental treatment using imagery
condition 1 condition2 condition3
self-related general traumatic

traumatic event event
1
SUDs3, Basic Emotion Scale, vividness and duration of
imagery
1

neutral event

| Recovery HRV + SUDs4

‘ - | exclusion (#=11) |

1

| Implicit association test (IAT) (N=263)

‘ — | exclusion (n=8) |

l
I Self-report scales + debriefing (N=255) ‘

l — | exclusion (n=15) |

Statistical analysis (N=240)
College students control(#=71), Community control(n=58).
Community trauma(»=29) and PTSD(n=82) groups

Figure 1. Flow chart of experimental procedure.
Note. HRV = heart rate variability; PTSD = posttraumatic stress disorder; SUDs = subjective units of distress.

EPSReE A ARSI PTCI: 2 3348302, 14 “H3 of
Uckellx 73] “ebds] et o] 73 H /ol A SHok=s Hof
ek PTCI= A7]of] tigh 244 217, Aol thgt #7424 Q1%
2 2] Al 7H] SHIH = R A Eo] glom, i Aol A]
%= o] BF9H =S AHESHGITE Cho(2012)9] Aol A ZAA) 332
ofl digt 2] AykAd Al w= 950] 90k B dTtoll A Uz d3kA
A== AA| 2w 972, A7]0] thgt B84 Q1A] A= 969, Al
ofl Tk 5744 <17] H = 930, A7 |8 H = 81801 3lck

7|23 M A E(Basic Emotion Scale)
W] HHE S37] S15te] Power(2006)7} Al 7187
A HEE B ATl Hekste] ALgsteIrk of A % 20
B0z 577 519) 22, i, 55, 6o, Bk BEom 74w
ojglck 7} 3191921 450 2 73 HE 2 e PAST)
822 1 NS Wol 2|7k Aol 1 oS AAE
A2 T2 YA 3= S| el FE-S ALet £ A
2 EqhS ARESFGITE 2 Aol A A2 3] WA Uyt A=

https://doi.org/10.15842/kjcp.2018.37.3.007

L= 27 Ble 879,933, &2 .939,.949, F.2 919, 916, &2} .925,
9460131tk

EHHO|=(Heart Rate Variability, HRV)

A A1) 28] A WS- 2 el 919 714 s 91 21
|2 7] (canopy9 Professional 4.0, lembio, Korea) & A}-8-3]

o] F 230 24 2:& 3024 HRVE S43I5It 2 dtolil=
A188914L(Choi, 2015; Hong & Choi, 2017; Task Force of the Euro-
pean Society of Cardiology, 1996; Woo, 2004) 5 Zals}o] SHat 4]
Hk4=(heart rate, HR) & H| 55610 AJ7F o] A= SDNNZ} RMS-
SD % 3 Gelol i LESH HE W LEHFS] 1}&-S 831
T} Task Force of the European Society of Cardiology(1996)°] u}
29, SDNN2 2AF-&4174A|12] AR Aol s 2 &, o] 237} W&
A%, G A ST A4S A o] oFBElo] glo] 2
g2 alof thet thA s o] Ashe o] 3la& 2n|3te) L= .04-
15H29] AF71o4e 0 2, BRI oAU 22} peto] 9ick L

F2 W0 BAEHE Mg, £317} 5 248 AN

> 0z

M o

343
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2 Ar7t 35 SRt HF = 15-.30 Hz9| A9
7, o5 S wdo] lom, Rl = n|=Al7 24dst
£ WHRITE HES] A7} 245 QMg el Y2 Sfmfeith
LEHFS] M2 gAZAT Sagide] 952 shast
(Choi, 2015; Hong & Choi, 2017; Woo, 2004). RMSSD+ A&k
oA FaAVEA O] 28-S Wt AR R SRR AT A

QITH(Task Force of the European Society of Cardiology, 1996). &
&0l A A8 LE, HE, LEHF= 2 7152 Wk 7l AH-3ith

AZHEZAAHImplicit association test, 1AT)
Glashouwer®} de Jong(2010)0] AF-8-3F 13THA| 2] A4 IATE 51|
(Greenwald, McGhee, & Schwartz, 1998)= 44 }o] AF&-319ith
IATS] TA 9 ARE-5 H 9l &/0eo]= Appendix©]] A|A=|3L
CEIATE 55 DA, 2,4 A2 AJRY ©HAG3, 58HA) = 4%
. @45 A W0} 5409] BAS BESp siotsto] w8
£ 92 RS fizehis AlRSo] EaHEc) 1eAelA B
TP 7 WU ke 2k - Sof AN 212 AT 5
HE 2 op bl AAE £ Tolell: UE)E
2}-9-f H5=of| Aol Jhrt. whoF &4 thofzh 912 1 e it
o 7 715 724, @85 W st 1715 s eok gt

DAL AT 250] 212 3 S4B R SA MR
ZHAAIEI B 7ol AN 454 wol(el B2 E H9 W
of Sealof Tt 1, 26412 AXRA b et 4 4] of

25A| 9] £4S oA Adtete DAl o] DACINE 1A 22
}

SARIA oln] Bt Holrt AR 2 QAR 2} eolo] of
3 AL T o2 Bol (] B2 eI S A3 Fe

DS Beksto] WH33H dAlolch 4TAE 4] A4 917}
WHAE ShAlolm, ST 389 4459 $107} mAkElo)
AAIERE Bio ]k B Sl pol i 2 Al B % 35 A7)
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Table 1. Trauma-Related Measures by Groups

Predictors of Posttraumatic Stress Disorder

ni 3} T At 245 AASHI: Ee PTSD & ol 53}
= et Btle S okl] fisf ol 24148 FHRA S
Al &= AT 15A19] o SQlefl= e At 23]
o k= WIS, FAIA 0.5 CTS-Ko| 2] ofgArd Nlweid=p,
IES-R-K9] HX*EE(Eﬁ PTCI®) 3h914 =) FRI3H3IAL, 2

SHAloll= A Mol 247 HRY LHLH 3 IATO| D3
7¥sksick O]L PTSD®] 739 7]A419] HRo| +=31(Cohen et al.,
1997; Cohen et al., 2000; Hong & Choi, 2017; Pitman et al., 1987),
LH:LH®| H|&0] PTSDE 2514 ol &3tth= A+ 4%
(Lee et al., 2018; Minassian et al., 2015)0]] 7|9Fe} AT EoF H oL

of|A] IES-R-KQ} PTCI= =2 ARl (r=.75, p<.001)—% Hol, o}
AR BA7F AT 4= 9o, IES-R-K&} PTCIE Z+7h Ha]s)|
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X

2 o
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o
>

WJal7] Aol A7 Antke] obprel Z4AE v

Fo RS A

WEko 24 A} Hete] A4S BIskych Table 194 & 4=
Q150], =2 QJARAL] U=, JAFS. AEF|A ZA) QJAKS
B2 Q1A W5 Z ek 7k 2ol 7} §-2J8HiTtall ps=.000). AF-F
A8 AN A, PTSDZ-S th Ao 1<>H CTS-KZ Z73t
FA Qo) BTt F-2oJ81A| E=94aL, IBS-R-K = S743H o)
T AEH A SA Y PTCIR S435 o4 —f? H4 1A= st
A gl QHFER| T < QAT < PTSD] 420 2 =9}t} IES-R-K
% PTCIO| 3?%’4315%01]*15 AR OJ%O] 1%@ ek

College students Community

Dependent variable control group® control group® Tral(lnmf ;g;;mpc PT(S:[)_gSr ;))u p* F post-hoc
(n=71) (n=58)
Cumulative trauma 13.23(10.23) 13.18 (8.11) 18.72 (13.07) 32.23(23.95) 21.70%%* a,b,c<d
IES-R total score 11.76 (6.46) 12.53 (6.51) 38.43 (10.70) 48.93 (21.98) 118.19%* ab<c<d
Intrusion 4.68 (3.01) 497 (3.14) 15.76 (5.13) 17.50 (9.53) 76.17** a,b<cd
Avoidance 5.54 (3.77) 5.29 (4.32) 13.55 (5.14) 17.71 (7.75) 80.16*** ab<c<d
Hyperarousal 1.54 (1.80) 227 (2.14) 9.12 (4.99) 13.71 (7.34) 102.33%** ab<c<d
PTCI total score 63.45 (20.62) 60.76 (20.80) 81.21 (32.12) 119.17 (53.44) 40.744%% ab<c<d
Self 33.42 (11.81) 3329 (11.82) 45.35 (19.84) 72.09 (35.87) 44.624%* ab<c<d
World 19.72 (9.11) 17.53 (7.16) 23.14 (8.56) 31.25 (13.17) 25,374 ab<d a<c
Self-blame 10.31 (5.01) 9.94 (4.90) 12.72 (6.93) 15.84 (9.81) 10.46%* abe<d
Note. Self =Negative cognitions about self; World = Negative cognitions about the world.
ot < 001
https://doi.org/10.15842/kjcp.2018.37.3.007 345



Choi et al.

100> Aoy 10" > doy S0 >,

‘pawuIojsuen}-3o[ o1om onjer JH:J'T pue JH T YL ‘oner Louanbaig ySiy 03 Louanbaiy moy

3} = O1el JH T S[EATIUL NN SAISSIOONS JO SIOUIIAIP parenbs ueatw 3y Jo Joor axenbs oy = SSIANY Aouanbaxy ySiy = J Lousnbaiy mo[ = T eAINUI NN Y} JO UOTJRIASP PIEPUE)S = NN(S
£9)BI 1IedY =Y JUIAD [BIINIU = CUOD JUIAD 2ATJeZU [eI0UT = ZU0O JUIAI dfjeWNEI) PIJR[AI-J[3S = [UOD ‘suon)Ipuod pue sdnord usamiaq uorderdur=2x 3 ‘suonipuod=>2 ‘sdnoi =5
9[qerres yuapuadap = A I9pIOSIp ssams dnewmnen)-jsod = qS,.d 9893 uonernosse yoIdwr = 1y AI[IqeLeA )l 11edy = AYH 'SoJerIeaod se sarnseaw-a1d Sursn pas[eue a1om SYAQDV [V 210N

(86") T - F0'1) 8% - (00T) €6'T - (80'T) 20T - guod
(00'1) 79 - (£8) 91 - (L6)TTT - (SO ET'T - zuod
w0T'E SCT €Ll (TOT) 6% - (00°1) #8° - (667) 1L - (TO1) €T°T - Tuod IVIJo 21008 (O

FrLo)1ese  (§970)98°ce  (ec€0) sTve  (e4T1)8¢'€T  (LL'61)00SE  (€0%€) OL'TH (92:81) 61°¢ce  (0T'IT) €T €UOd
(689¢) IT'TF  (04'SE) ST'TH (66'9) 09¢T  (£58) 09T (T0'ST) 9Tee  (06'%S) 9T T¥ (88°£E) 09°0F  (£5'8€) ¥9'8%  Tuod

9T'T 0S'T g (P61 P00E  (£L'97) 6€F€ (e£8)zger  (186)00cT  (0F'8P) 859y  (1£°00) TT9€  (L0'T2) 09'LE  (9T'TT) T6'LE  TUOD asswd
(67) L6 (6¥) P11 o)t (o1) ST'1 (sT) 801 (€7) €01 ((Z34N! FT)ort guod
(17) 601 (16) 811 (1) 311 (0€7)00'T (sT)sT1 FT) 701 (o¥)sTT (L) st quo

*S0'€ AN (Le) 171 (€€) 81T (17) L6 (L17) 06 ) ¥6 (€T) 701 (81) 201 (€T) 001 [uod oner JHA'T
(€€T)8T¥ (99°1) 1T¥ (IT'1) 8T¥ (90'1) 18°€ (00'T) €5F ¥6) 6LF (00°T) 69F% (90°1) 89% guod
(€7'T) 0S¥ (zs'1) 6v'F (06) €6°¢ (s2) Lo¥ (06) ¥1¥ (STT) 6SY ornvLy (60°'1) 0T'S zuod

$81°C 0L 6€ (6€T) ¥8°€ (€€°T) 00F (18) L6°¢ (89) €0F (€TT)SS¥ (011 S¥v (567 €8F (0T'1) 86'% [uod dH
(Z€T) 107 (SsT) €T (10'1) 09F% (80°1T) T€¥ (9T°1) 08% (I¥'1) 167 (¥1'1) 8T'S (10'1) 20'S €uod
(8¥°1) 18% (€¥'1) T8F (69) 8TY (¥6) L6€ (SL)6S¥ (0€'1) 89°% (9z°1) LTS (LT1)€gs zuod

08’ 60T  «€6T  (0€T)0EF V1) 9v¥ (€67 LL€ (€0°T) €9°¢ (LL1) 6T% (6T1) 6S¥ (1€1) L6F (¢7'1) 967 [uod a1

81°67) TS'8¥ €uod
€9'1€) 9695 cuod

(€610) €0€h  (L¥FT) €06y (PEET)8E9E  (90°TT) STTE  (65°ST) SLHY  (€1°67) OFW'6Y  (S8°17) 06'SF

(6T€€) TS 1S (LL'LY) €6°LS FrL)ovoe  (€86)0TTE  (L1'90) SOFF  (8€795) L€TS  (I8°0€) 89°CS
<3 v6 €Le (1Y) 80Ty (€T97) TI'HY (91'8)9¢'8T  (zzo1)9¢8c  (0T'eh) LF0S  (0S81) 9Ty (60C0) ¥T'8F  (F0'97) 8¥'8y  Tu0d NNAs

(ov'€1) LoeL  (68F1)6SFL  (TSTT)SLLL  (FLPT) 0S'T8 (09'8) 01’72 (8€01) 06°€L  (8T°0T) 10'T8  (0S0T) SO'I8  €uOod

(102D ¥L0L  (95°TT) S8°0L (€T9)0¥FL  (185)0€€L (26)6LTL  (0S°0T) 9TFL (8£6)0T8L  (€£01) ¥8'6L  Tuod

(
(
(
(

KETT 5 98'S €9 (L) se1L (FTen)s8iL (T8N 168L  (ISF1) $96L Weo e (€T L. FETIDF06L  (68C1)T6'8L  Tuod IH
1s0d axd 3sod axd 1s0d a1d 1s0d ad uonpuod
IXE] 2 37 (z8=u) (67=1) (85 =) (12=u) juswIeaI) Ad
dnoi3 qs1.d dnoi$ ewmely, fyrunurwo)) dnoi3 jonuoo Lyrunururon) dnoi3 jonuoo syuapnys 9827100 AroSeuwy

suoIpu0?) Juauiival], AaSvwy puv sdnoin Aq [T puv AYH UO SNSYIP IS0 puv a4d puv simsay VAONY/VAOONY T d19eL

https://doi.org/10.15842/kjcp.2018.37.3.007

346



Wi

9] a7} o8t o F(2,225)=13.03, p=.000, A28
OISHA] QAT F(6,225) = 1.60, p=.148. A= 0| 4 ARt
73} PTSD AREEAEoll Hlsh A8 s =4 Bt
R, A AR oA = Lk AR < A7 | A PR < S dAF
A A7 9] 2o 2 A7 okt AVAloIA A Fa ),
F(3,225)=1.77, p=.173, W Ak x A2 2| 0] A5 2F2-2 6-0)5}
A| koL, F(6,225)=2.03, p=.063, AAIAI A 2] A7} )5}
%L, F(2,225)=5.71, p=.004, Lut FAALA 8|8 SAARA
S AP E 41 Aoz RSl dubso g,
= AT A7HE ol AAE o S Hatskgla 5
‘gArel digt *:I*J 1*]7} ] g3t Ao = LRt
S APFAAE A2 SHAFIATE D
*e J;‘%Jr = ﬂx}— Table 20| AASFATE A, A4 A
(1A HRV A #2529 AR 5842 H57 23, RMSSDE A
9|3k, F(3,236)=2.22, p=.086, HRV H2IE, = HR, F(3,236)=
6.40, p=.000, SDNN, F(3,236) =3.20, p=.001, LF, F(3,236) =595,
p=.001, HE, F(3,236)=6.54, p=.000, 2 LE:HFo]| A Ztt 7} 2}o]
7Frofaklth F(3,236)=2.97, p=.032. AR-37g0ll A ARteld<t
I} bRl FAIE-E PTSD B AHk-EAlkol] ¥l HRo| B 322
0.2 et dRkel e v Al Hthol] v]sl SDNNo]
olalA Wokal = EA o] HlalA] W LES HFE Bt Eat
PTSD<2 thelAl SAlstoll vlshAl LEQF HEZ}F SQHal, PTSD+:
drte)<tof wlshAl LEHEZ} &34t ofofl, RMSSDE A|2jgt
RV T SAXof tisfirl= 7144 S42E sHe. = stof
S A AAsISIT
, A/SAA] - HROJl tfsf 54 % %‘4% AR A3,
Of FRI= frofshA] SRkt A
2 UEROH, F(2,227)=5.86, p=.000, /\}_ﬁr Aol A 3
= AR vl A7) EE ey AR A
A Adz0lA HRO| =
o

2 o?,: l‘lo

an) r]o

il

Tss:
‘Iil;
i
Jo
25
N

N

= o

fin}
Hi
32
lo
=3

o,
ot
ox
o

(p=.003) Uut
E190cH(p =.071). Hekx AR ) A5 2g-
ujA)A) ot Aado] AEIIh F6.227
$_7}x4gi tez
Aol B Gol51A] orT A
3, %*é*}ﬁ Mmoﬂ A Hi5HY BRI A
o UutelAb Rt 5]87] HRo| B £& Ao ® 1}
F(3,76)=3.36, p=.023. & T| 3% 3
HRO] ZJo]H4-E5 AF&3H 2 (Figure 2), | & ] L5}
BTt S0ol

%) % HRo| %7

RN
}»J__
~
i Jﬁ}
=) >
2o >

J:A

M

1%

> o

i1k

>,

=

mf iy

> o

2. 2
el VRS
o= ko
o >

of Eh O_)E

J\‘l 2 N

do @y 1o

s L ol ol

=

https://doi.org/10.15842/kjcp.2018.37.3.007

Predictors of Posttraumatic Stress Disorder
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Figure 2. Post-pre HR difference scores by groups and conditions.
Note. Gr1 = College students control group; Gr2=Community control
group; Gr3 = Trauma group; Gr4=PTSD group.
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Figure 3. Pre and post LF:HF ratios by groups and conditions.
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Figure 4. D score of the implicit association test by groups and condi-
tions.

A 23 AR O Fadhe frolshA] AR F(2,228) =241,
p=.098, Ato] FEayl= FAZK O Z F-o51th F(3,228) =773,
p=.000. PTSD(D =.52)& th2 HthS(D =1.12)0] H|3)A] D3}
o] A} E3k xlu]-x/\u};‘(-]z]_J A2 go] EA A S 72 9-9)5)
o1, F(6,228) =3.10, p=.006, T=ea v B8 AXJskal, 12
oh Al AR 5ol I 15t
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Z¥Z} F(2,55) =742, p=.001; F(2,26) = 3.66, p =.040. YH-EA| 2]
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(p=1030)2] AA=7oIA Dato] §oJ5A) teh AR
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Table 3. ANCOVA Results and Pre-Post Basic Emotion and SUDs Measures by Groups and Imagery Treatment Conditions

Dependent Imagery  College students Community control ~ Community Trauma PTSD group
varigble freatment control group (n=71) group (n=>58) group (n=29) (n=82) Fg Fc Fgxc

condition  pre post pre post pre post pre post

Anger  conl 59(29) 91(51) 65(26) 95(56) 53(27) 100(77) 11.0(61) 153(83) 501** 1593** 90
con2 48(1.8) 98(49) 50(20) 96(52) 58(1.6) 142(62) 104(7.5) 16.1(8.8)
con3 56(292) 50(1.8) 61(41) 65(41) 61(33) 42(7) 104(68) 14.5(7.8)

Sadness  conl 59(40) 9.4(58) 52(1.9) 85(49) 57(35) 12.1(89) 112(77) 163(85) 227  2487°* 91
con2 49(22) 90(54) 46(14) 97(9) 56(17) 143(63) 122(7.4) 163(9.2)
con3 49(19) 47(17) 58(37) 55(27) 58(27) 40(0) 156(7.9) 13.5(7.6)

Disgust  conl 48(23) 68(40) 44(6) 63(31) 46(6) 77(49) 102(71) 12.0(73) 133  10.13** 30
con2 4.3(.7) 7.1(3.7) 4.1(.3) 7.2 (3.8) 51(22) 97(52) 10.1(6.4) 13.3(9.4)
con3 44(14) 43(9) 51(27) 54(2.7) 4.8(1.6) 4.0(.0) 12.6 (7.5) 12.2(7.5)

Anxiety  conl 9.3(3.7) 9.1(3.9) 93(3.5) 102(4.7) 12.1(64) 129(7.8) 156(7.1) 16.7(8.3) 4.90**  2.10 .30
con2 7429 87(41) 9.8(44) 10.1(4.7) 10.0(3.4) 12.1(6.8) 155(7.9) 16.1(9.4)
con3 9.1(5.0) 8.1(4.0) 85(44) 82(36) 13.0(72) 9.7(52) 18.0(7.8) 17.1(8.1)

SUDs conl 1.6(1.8) 3.9(24) 22(19) 35(2.1) 1.7(32) 3.8(3.1) 39(2.7) 6.1(3.0) 328" 16.73** 1.08
con2 1.2(1.8) 3.7(1.9) 1.9(21) 3.7(27) 2.5(2.6) 58(2.1) 43(29) 6.1(3.1)
con3 1.5(1.7)  2.0(2.0) 1.5(2.0) 19(22) 1.3(1.8) 1.1(1.8) 43(3.0) 6.1(3.1)

Note. All ACOVAs were analysed using pre-measures as covariates.

con2 = general negative event; con3 = neutral event.
*p<.05.**p<.01. ***p<.001.
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SUDs =Subjective units of distress; conl =self-related traumatic event;
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000. AFFA7ol 4 PTSD-E URFEA| ] u]8) SUDs7} 4%k
a1, ZAARA| B8] A7 B o)Al o U Qe BAAAL wHLe e
32 1) SUDs7} B 352 210 2 LRy,
g0 R, SF 2B B4t 4EA, el
PTSD Rl o} of25H ol 2148 7442 A
3

2 AA3IGIAL, 71 AT Table 4] AAEICE 1A 0] A =2 €]

RIS ML ST AEAA FAE, 2 A, T, 242}
He BAYS o), HA) mo] feld Ao R vehdeh £,

N=230)=130.57, p=.000. 5] Ze1S0] PTSD Ztko]i ko]
ok 62% 5 A5}aL, Nagelkerke pseudo R =.62, =24 LJAAA
o] 41t 33 9 Tfzbo] OIE o] SMel0 2, PTSD Aekt 4
TP} 9k 28O B, elE 29718 2ok
e, 717 melo] S-OJsIIL, (7, N=230)=138.89, p=.000,
712 R oSS SO A0 Uetth ¢G, N=
230)=8.32, p=040. 241 27479} o], 27} =l of
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Table 4. Logistic Regression Analysis Predicting PTSD Diagnosis with Posttraumatic Symptoms and Implicit/Physiological Measures (N =230)

Overall

Model B SE(B) Wad p Exp (B) 2L R Sen(s‘;t)‘)‘”ty Spe(c(;g“ty dascsoigceacttion

(%)
Cumulative trauma .05 .02 9.77 .002 1.05(1.02-1.08)  148.72  .62*** 69.1 95.1 87.4
Intrusion -.10 .05 3.49 .062 91 (.82-1.01)
Avoidance 11 .04 9.65 .002 1.12 (1.04-1.20)
Hyperarousal .26 .06 16.28 .000 1.30(1.14-1.47)
Cumulative trauma .05 .02 9.02 .003 1.05(1.02-1.08)  140.39  .65*** 76.5 94.4 89.1
Intrusion -.08 .05 2.34 126 .92 (.84-1.02)
Avoidance 11 .04 9.20 .002 1.12 (1.04-1.20)
Hyperarousal 23 .06 13.30 .000 1.26 (1.11-1.43)
D score at implicit association test -42 23 3.26 071 .66 (.42-1.04)
Heart rates -.05 .02 4.34 .037 .96 (.92-1.00)
LF:HF ratio .64 72 .79 567 1.90 (.46-7.85)

Note. LE=low frequency; HF =high frequency; LE:HF ratio = the low frequency to high frequency ratio; The LF:HF ratio was log-transformed; Exp
(B) = exponentiation of the B coefficient; LL = Log Likelihood; R*= Nagelkerke Pseudo R*.

**p<.001.

Table 5. Logistic Regression Analysis Predicting PTSD Diagnosis with Posttraumatic Negative Cognitions and Implicit/Physiological Measures

(N=231)
Overall

Model B SE(B) Wad p Exp (B) 2L R Sen(sj/zl)“ty Spef(%%c‘ty dascsf’irﬁr:;tion

(%)
Cumulative trauma .05 .02 8.95 .003 1.05(1.02-1.08) 188.76  .48*** 55.1 94.4 82.7
Negative cognitions about self .06 .02 12.81 .000  1.056 (1.03-1.09)
Negative cognitions about the world ~ -.01 .03 05  .831 .994 (.94-1.05)
Self-blame -.03 .04 75 .386 .967 (.90-1.04)
Cumulative trauma .04 .02 7.09 .008 1.044 (1.01-1.08) 172.10 .54*** 62.3 92.0 83.1
Negative cognitions about self .05 .02 10.17  .001  1.051 (1.02-1.08)
Negative cognitions about the world .01 .03 A3 724 1.010(.96-1.07)
Self-blame -.03 .04 .76 .384 .967 (.90-1.04)
D score at implicit association test -.50 20 5.97 .015 .608 (.41-.91)
Heart rates -.05 .02 6.67 .010 .954 (.92-.99)
LE:HF ratio .76 .66 1.32 251 2.140 (.58-7.85)

Note. LE=low frequency; HF =high frequency; LF:HF ratio =the low frequency to high frequency ratio; The LF:HF ratio was log-transformed; Exp
(B) = exponentiation of the B coefficient; LL = Log Likelihood; R*= Nagelkerke Pseudo R*.

ootp < 001
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