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Posttraumatic stress disorder is characterized by not only significant psychological distress but also long-term difficulties in
social and occupational functioning and adjustment. Psychological response to exposure to trauma can vary depending on
the type of traumatic incident or factors related to the individual exposed to trauma. As such, it is important to investigate the
potential protective factors that consider individual characteristics and the particular nature of the trauma. The present study
thus examined the effect of exposure to human error-related aircraft accident in air force pilots on posttraumatic stress symp-
toms. Secondly, the moderation effect of cognitive flexibility was tested. A total of 64 male air force pilots participated in the
study. The results indicated that air force pilots exposed to human error-related aircraft accident evidenced more posttrau-
matic stress symptoms than pilots with no prior exposure to human error-related aircraft accident. Furthermore, cognitive
flexibility moderated the relationship between flight-related trauma secondary to human error and posttraumatic stress
symptoms. The findings indicate that exposure to traumatic events during flight missions may be significantly associated

with posttraumatic stress symptoms and that high degree of cognitive flexibility may serve as a protective factor. The implica-

tions and suggestions for future research are discussed.
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2013, -840} Waebol 5 The A1z Wel 53} Butolat
El= A7 wWol A7 7} 4A] 9Fal(Dekel, Solomon, Horesh, &
Ein-Dor, 2014; Elhai et al., 2015), A}S] A . 2192 7] 48 W 22
off YojM= A7kl 24 ofgle& Uetlle 2oz oA Q)
H(Kessler, Chiu, Demler, & Walters, 2005; Kessler, Gillis-Light,
Magee, Kendler, & Eaves, 1997; Smith & Frueh, 1996). 0|25, 7|21
oAl FH4] 1152 QPAFAL, A GALS] oA 42t 97
%% Z e 4 Q= AT 2B Aol ARAF AA T 3¢
15| TOFE R A BAS S Lehies e A
7;”z4 6 2 A 1LE]7] A&}tk (Kulka et al., 1990). -215-2 AFAF
718 b B ool A= U A el A4 ol 9)
ool QAT S AEHA oS A 2 o l
9 Srkit 34 olch S, 2O Ul b el A2

5 FHIEA A H o] 54 2ol SRt

[e] o
o442 1] W of]2h(Hoge et al, 2002), Z7} QP RAo] 417}
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A aglo] & 4= e Bz Fa3HA thfo] Aok gith ey 1
A 57 AL VST 2EH A Aofol] thet = A FoF
o w2, T 2] ) 4% BRI B FRUS ke
2 3}l Q1S ¥ (Kim, Lee, Jang, & Cheon, 2015), 701 tjAlo. 2
3 Q17 354 (Kim & Chang, 2009) 2 W= 241 A

#2l(Kang, Kim, & Lee, 2014; Oum et al., 2011), 3} <] 7} 3]
(Woo, 2012), 2S¢ A4 (Jang & Lee, 2013) B 13 F7'A}
APA] AYE AR (Kim, 2011)0f) thet -z 58] AgH4lole)
S AlAIA YRt R=7ke AAFA ool o3
QS QFE 2o E0iQlil(Jang & Lee, 2013; Seol & Park,
2015), Lo+ SHIFE A= (Terminal High Altitude Area De-
fense, THAAD) Hj%| A7o] w}e} FHopr|otoflA FH] B0 =
Qg 217o] axH A ek %7} QHEA] 919 oA gt HFE
7] 2FAREZ A2 o] thr|sto] o7k |2 =2, 2447t 1
Sh7] AA = LRkl el AR AEY AL n& Fo]
HIYARILO] fRdol] AHA] leE o] Th(Lee, 2014). HIPARALE= 3
-0} Bpatof] ofgt Al ofl, FAgt FolA o] Eof ThE 3%
5 9% 5 94 337 01 W o), 24} A Al o3
A SIS 2= 9IcHSong, 2006). A7) ZEALE-L A4 AR
P52 B0 2 Sh Qo] B4 AL AVI0l TR vt
AN AAAZolLt 7H40] ©Jak SJAAFAIG induced loss of
consciousness, G-LOC), A|Z}7|¢Holut 774 7|142] 2k2}of| o3t
7244 (spatial disorientation, SD) 5 142 4~(human fac-
tor) 2 Q13F TheRh /g =oll A = Slek. S5, thit2o] &
7] ARl Q14 25 (human error)of] 71918, Q1|8 4xof oJ7t
AfaLe] 739t Qg uls7h EAYHE SARRLE ool d 7k Aol
ol w9 X AQl o= defA Urk(Byeon, 2009; Lenné,
Ashby, & Fitzharris, 2008; Wiegmann & Shappell, 2003). ZFAf
PHuI £ 7] S5 Svol 2 290k g wAEe
, Y= ]9 Egkerk(flight trauma) = Q18) F-ARGE
by 2] 2 5ol A shsp ek 24 o 2 917
9IcHChun, 2014). 31 15 0.2, 337 28, o]
P50 2 RS e B % Sat
AL Toll= A2y Puigi SR
, 2pAY2Io] thet A7 -5l 2k by el
EF| A Aoll(acute stress disorder, ASD)
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24 Bhg-E2 QY T Ee geiE A NelE
Jof| whe} theFsHAl Yehg 4= S A4t (Hembree,
Street, Riggs, & Foa, 2004; Taylor et al., 2001). YHHIES- tjAko
2 3ok 23, o1 57] SFE, Ao 715, Al
AR 1S 4 9 AT A A2t Slle]

AEHA Aol S-S FulstA dl&stel o o
A7 OV F9] ASIH A olo] it 55 aele® 2Hgai
(Ozer, Best, Lipsey, & Weiss, 2003). 70152 tAlC.2 gt el
4 QTN 25015, WS G, AAHA HEE7] 5 <)
FEAS B4 AlRd A9 RA|, B2 AL B AL
524 1K o1 4, T A ALl A1) 3
AfBlA] 150] ST 2 EHA o

(3
UHERHTHXue et al, 2015). 2191 57 AUt o5 A Ed

lo o
Am

s

010 2 B T, B, AejH B A7, ol
4 AR 52 HeH, o] FolAE ARA X|2|et AEH
Q QYthH(Kim, Lee, Jang, & Cheon,

H
T BTSSR ARR]E A2 A

21918 o 4= Ik 53, o4} ABA SOl AA e
& ot o] HAH AN E AN Ause

3 5
PEE 51 o7]5.0 2 Ll 2 glom] o] 2 ol
PTSD Z4fo] A&sl7Lt B8 A2kt 202 ofshd 4 9)
(Koss, Figueredo, & Prince, 2002; Marshall, Schell, Glynn, & Shet-
ty, 2006).

0148 7R ARL A1) BA 1ol e A 0.2
QIAA B71= 51| El+=H|(Ehlers & Clark, 2000), A2} B! HF
01 22 S0l AR U9) 29 ehaAIe) A 9
2 AV 918 B o} PTSD 242 Srelufabl 2771 2
© 2 gka)7] v QItH(Ozer, Best, Lipsey, & Weiss, 2003). TS 9JA)
B eisio] AR E Stel AR 2 Bk 5 S
o Tt ) FelolLt S 2 als) Ale) sto] Ao =
SAPEICHT o]/ 754 AL PTSD 24 4142 o}
Ut 439 A4dE B ofstAA 4= lth(Kleim, Ehlers, &
Glucksman, 2012). Z, ‘Ap7|u|F, ‘W13 Sa} 7ko. B0 o] o]
A% AL PTSD 24S Bl A1 BAISh 4 A
TAZF = "hE, S84 A2, 8 Sk B 26218 QA
4 QRS e HHSE US| BB R0 243
= ITH(Garnefski & Kraaij, 2007). 0]} ZHo], 2l AFA tigt 4
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A,
o

=
)

A8 o) 2442) A2k 9} o 5o
S 1]3 4= Ql=d|(Luxenberg, Spinazzola, & van der
Kolk, 2000), % 4] BA20 % 918 Be-9) .47 vz <)
A r91/do]th(Chard, Schumm, Owens, & Cottingham, 20105
Rizvi, Vogt, & Resick, 2009; Sobel, Resick, & Rabalais, 2009). 2}
% 714 o] Z(theory of shattered assumptions)o]] Wh2H, A4k
Fejdolut ool thell 592191 Alds A AFE a5 o4
ARo] SJaf ARt 542 WA = (Janoff-Bulman, 19895 1992), &
7gol= FAdol= Aol siiAl HE=siAl FAlE Alda A Ak
0] QT 2B oS UER7] 4tkal skith(Brewin &
Holmes, 2003). 2, S41A210] gk 211 Aele} Afate] 14
o) 2733 ol-2) Zajoll Fefat FaFS 52 4 Yo Ehlers
& Clark, 2000; Foa & Rauch, 2004), 542 A7} 9 oJu] 27| &
A-5AQ1 ARA] A7} 5 2B A Ao S o sl
g7l 382 FFE 1A & k= Zlo|tk(Collins, Taylor, &
Skokan, 1990; Urcuyo, Boyers, Carver, & Antoni, 2005).

QUAA] fr¢d ozt Hstol thet Feom, F=of 7l Aol A o]
7hs tjeto] ek ol thet €10 ]E(Martin & Rubin, 1995;
Thurston & Runco, 1999). Tt A57] Z2FA = Qx| 850 ik
RS b 4RSS Tefelel 1 gugo] el vhE 2
Rl 71 et 9le) AAE Moot SRS X185
1 )0 2 2 (Kim & Sohn, 2006) A3}-21 ] (situation awareness;
SA) HIEZ 0| A ul-9- F-a3t @ Aol 2FARS] F=E 540
2} g 4= 2tk Masys, 2005; Wickens, 2002). £3], A3FQ1A] AHA
(loss of situation awareness, LSA) = 2171 Q 4A~of| o]3} n|gjAlL7}
Folet PR olof 4 S-S TRLBISAS TLenné, Ash-

by, & Fitzharris, 2008; Wiegmann & Shappell, 2003), Q14 2. 5=
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2 Q18] s ofe} b HAPROIA] S5k thAE 4= 9
=52 ofefet o] Aeld R A GO olojx 2te 1t
L 203 0500102 A8 4 gck tol, §37] A EE
P AR 3 e 9} 873 ale] gk HaAf Mrhe Q1K
5oh e U] 29le] Z1QIGH IS ARG A, 2B
L A412) g1zt et chstel AR5t 2ok Feihe L
ufe} AR ePpAbe] o2 2g T SelglsiAL olelgt
AFS 3J3j5] B 7H5 o] STh(Wickens, 2002). kb 2%
A}e] Q120 Fof gk HAAT e £ TFE Q1SRN E M|
AR Bt W T Bl -2 S 411, 9 A
25 7o Aol o 41215t oS T2 4= Qe e e <)
AA] G E AL QA 2 ko] 71915 SRS FAHS
3 AR AL, o] § 7H5dh TIekS FES Shol(Martin &
82

Rubin, 1995; Thurston & Runco, 1999) ¥ U AR} A9} -2
FHASAR IAH g 28 v EE == M5 39 &
AFS 3N 7F5AJo] QItHOzer, Best, Lipsey, & Weiss, 2003).
A FAE 23APE Hslsh= Aol WA oAb

.
ER5Z JRA) 5L GA5ES T 2 9]

= 31t}(Jones & Endsley, 1996; Masys, 2005).

O\, Q1A VS g Kl M GAA ol
Oy 22 Aol 2442 ABA 1= Aol e s aglo 2
g glow QAT A R 5 AT AEH 2 Aofjo] High
TA7ZIRE A B M FH 7)) 8 42 A] thEO|A ZHTHMon-
son etal., 2006; Rizvi, Vogt, & Resick, 2009). &} v YA} 3
HE oAbl s SIAA0] w2 v 2FAF TS i
O QMFT AEYIA Aol T3 QIAIA -A4d9] A vtol| st
o] A5 A= =98] Sam Aotk oV A EH A Aol S
& A FRe S Adshs 7IES] SA40 whet o
27 Yepd 5= Q1O 2 2 (Hembree, Street, Riggs, & Foa, 2004) 91
A4 gyt o] T2 A7) 234 5] B4
3 e 7] Aol ol 4 AR
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Table 1. Demographic Characteristics of Participants

Characteristics N (%)
Gender Male 64 (100)
Age (year) <29 25(39.1)
30-39 34 (53.1)
>40 5(7.8)
Rank Lieutenant 6(9.4)
Captain 34 (53.1)
Major 19 (29.7)
Lieutenant Colonel 3(4.7)
Other 2(3.1)
Education level Bachelor degree 55 (86.0)
Master degree 7 (10.9)
Doctoral degree 2(3.1)

1 AT ol 7]780] A @ el el9) 1B IRB) 2 E] Aol
H 5 7001988-201705-HR-183-02) 2 BES- & AgYE|Qict Tt =
Falol it AR ANE 9o B B2 5L AST
F 33 PSFYARY) T Yo 2FAES P2 4
WA oS BB A7 Folol U YO E BE F
ool sH Ao gl AT H

23y

AL 2 FAT HEX|

FREFAE] AT T A 153 APE5H] 91 1]
WA A 0T RAZ T3 Chunoig)o] g
T AR 23N AR AEY A HES Fuste] HET| 2

Foa(1995)7} AT 2ol ole] vkt Z4ke) A174S =
A7) Y8l 7iEretk LA AEH A A A % (Post-traumatic
stress Diagnostic Scale, PDS)E Nam, Kwon¥} Kwon(2010)°] &t
=012 HIQFS}IL, Ef el 2| eolth K-PDS= F 472 o2
dEglor 1, 280l A= TAA 7 AR o AR R M =R
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Dennis2} Vander Wal(2010)0] 7]J&t8}al Heo(2011)7} ¥t 9

I3} 3t ARA 7994 AAHCognitive Flexibility Inventory, CFI)
2 AFEIEk oot S B SIS R TRl sl
), hzol A thot o] ST 109 B T2 A2
2 2 olskalck’) e 9] Hajepo] 40 nlglolglo B A
ol AZIHo] 5 19830 2 T 74 Likert HE2
(1= 18] 194) 94k 7= 20410 & T3IE] Heo2011)2] 204
WA A== A4>(Cronbach’s a)+= .860]$11L, i HLof| A= 882

ol
SL

=
4= ZA}LF= IBM SPSS Statistics version 232 AF-8-5fo] 2.4
24, 7 WIS ] /1 B U AR S11EL,

~ out

E=70 AlF e dF52 el WA A% %= Al5>(Cronbach’s o)
t}
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Th0. 2, Aiken} West(1991)7} A|AJRE 91414 2] 4& &
3 1284l olgt vlgARL o] PTSD T4l vlAl= 9

FAAML Bt 543 (mean centering)d} A THCohen, Co-
hen, West, & Aiken, 2013). TF=2414 gt A3}, =y} =
el 91 491 710) FAHAE 22 0542014 210 09970]
AL, VIF= 32 1.0030]14) e 1.845% Urehut oh5-3-44d0] &
A7 =] o= EHelsk3ith(Lee & Park, 2015). 1A Al= <
SHel 2AUSE o7y YR BYshal EAMS
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Table 2. Means and Standard Deviations of PTSD Symptoms and Cognitive Flexibility across Demographic Characteristics of Participants

Characteristics PTSD symptoms F Cognitive flexibility F
Age (year) <29 2.880 (4.868) .186 95.480 (10.361) 1.495
30-39 3.235(5.269) 97.3824 (12.405)
>40 1.800 (4.025) 105.200 (10.035)
Rank Lieutenant 4.333 (8.311) 323 90.833 (8.589) 1.909
Captain 2.677 (5.050) 95.971 (10.791)
Major 3.421 (3.963) 99.368 (13.035)
Lieutenant Colonel 0(0) 112.667 (5.132)
Other 4.500 (6.364) 95.000 (4.243)
Education level Bachelor degree 3.091 (5.125) .365 96.873 (11.121) 242
Master degree 3.000 (4.509) 100.143 (15.952)
Doctoral degree 0(0) 97.500 (13.435)
A 1 Table 3. Means and Standard Deviations of PTSD Symptoms across
Causal Factors of Flight-Related Trauma
7| | 2 HISHAID 2R RO 7S SE Causal factors of trauma (n) PTSD symptoms

(r =-.056, n.s.).

32 W) 2EAE] AR 59 5 A

(599 £0.2 et nc} A0 2 Jz.moﬂ ofh AfaL
A8 SN E BIAAAG279)0] 71 & 015 519
223hAo] 242} 21.2%2 Upehiek 1 9]
=7 °ﬂ ST U0, |07, B3 16T

(Nam Kwon, &
Konon, 2010)2] 268710] 2070 o142) 341 151 B 1
(3.2%) 0. 2 YEMFOH(0-47 =76.6%, 5-974 =15.6%, 10-1473
=4.8%, 15-19% = 0%, 207 o|AF=3.2%), 214 Q 40 2J3} H]| YA}
AL o] = Aol A ol Fae] gl kel Blsj PTSD

/3ol frolulshAl A el THE = 1.876, p<.07).

QX2 A0f 2IFt HIHAIT 1t PTSD S4 ZHo| ZHAHI0lIA]
XN fAYo| xES I

AR 0] 14 8 aof] oot WAkl ot PTSD 54 7F
84

Direct flight-related trauma

4,059 (6.115)
2.778 (4.977)
3.739 (6.203)

Human error (34)

Aircraft defect (45)

Bad weather conditions (23)
Indirect flight-related trauma

Loss of fellow soldier due to aircraft accident (34) 3.382 (5.399)

Table 4. Moderating Effect of Cognitive Flexibility on the Relationship
between Exposure to Aircraft Accident and PTSD Symptoms

Step Predictor B R AR* F AF
1 Experience with aircraft 236" 059  .059 1.897 1.897
accident (A)
Cognitive flexibility (B) -.070
2 Experience with aircraft 236" 133 .075 3.071 5.160%
accident (A)
Cognitive flexibility (B) .181
(A) x (B) _371*

p'<.07, p*<.05.

O TAlO A 2H A TS Uepl=A] Z16E7] flste] 1414 2l
12402 ANk IEAOI A HIRIAL el QL RS
Usto] 2 Hele) F1E SIS, 2EAGNE A
2 Slsto] AT IR obuteh 24 A3k A
R3S AT AR} PTSD 24 k2] BAClA ol
AAIHAR? =.075, p <.05)5 LFEFRITH(Table 4).
2HHG0] 54 Zholl A IS4 APl n]2= FFFe
opi 7] fsto] Q1|4 1A449] =4 h(-1SD, Mean, +1SD)°]
E 3|4 G904 HE(Aiken & West, 1991)2 AIA|5F S
™ 71 A7} Table 50 A|AIsFE AL, T8l 3= Figure 13} 2t} 4

BN oot A
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Table 5. Moderation Results for Engagement across Levels of Cogni-
tive Flexibility

Cognitive flexibility ~Effect (b)) ~ SE t LLCI (b) ULCI (b)
Mean-1SD 5.068 2.116  2.396* .836 9.301
Mean 2.337 1.230 1.8997 -.125 4.798
Mean+1SD -.395 1.423 -278 -3.242 2.451

Note. LLCI (b) = Lower level of b for 95% confidence interval, ULCI (b)
=Upper level of b for 95% confidence interval.
p'<.07. p*<.05.

T A, AAA F5/d0] Bt H-(t=1.899, p<.07)9} Bt
T} 18D W 7-9-(t=2.396, p < .05)°]] B|3AkaL AF o] whZ PTSD
S o] FYsHA S7Esk U AAIA g0l Hatkt
1S

D -2 7ol njaAb

.

ol w2 PTSD S/l frofulgh

= o
B AT B 2 B4 Q402 P v o] 9
AR 2282 S Aol Bl ek AEL, Q144 el

2 A =&E 7EAo] =

o 3T
B RN R TR

o PTSD= o]2H7] 41&
thH(Alden, Regambal, & Laposa, 2008; Forbes et al., 2011; Tan-
ielian, 2009). SRS TS hAFO 2 G AT AEd A
ol A7t irsiA| Mg Ejo] 2 WA (Brewin, Andrews, & Val-
entine, 2000; Dohrenwend et al., 2007; Hoge et al., 2004), =] oj| 4]
= olais] BV ke T} ) 4 8 AT SfRlolE Bl
ol Ade ez 3 A7} 58] B A%oItH(Kim, Lee,
Jang, & Cheon, 2015). £3], &3] &} =2 71Afo] 112 ¥ a1,
u]. 2 71ke] XG5k AAYo] o] )11 Q)= ofA|o} Bk x| o] A
N3] e FRlE 4 ol Beo] 8 Z T ghgols
(Chung, Kim, & Cho, 2012) 3+ 344 Q1 AE7] 2FAP} ]
0 A} 9112 PTSDO] 1o

) S49 ST e oh
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7T B Other Factor
O Human Error Factor

PTSD Symptoms
S

L
0 J
Low Cognitive Flexibility =~ High Cognitive Flexibility

Figure 1. Interaction effect between human error-related flight trau-
ma and cognitive fiexibility.
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49 4 ] A a5 4 s
2 B AT 2 W, S A SRS S e
0] QAT AEY A AR olojX]= TS HE 4 e
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TS BA s T A2 AL, 0] 75 oS 3
=2 ’8]-04(Mart1n & Rubin, 1995; Thurston & Runco, 1999) +-7]
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SIAZ 4= QITH(Ozer, Best, Lipsey, & Weiss, 2003). BJ &0, 21%]|
Ser3e 2340} vislshe Al B SRS eln
4o-320) AR 5L SATER oA 94RO 9
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