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Abstract The purpose of this study was to analyze a change in Post-traumatic Stress Disorder (PTSD) level and
the continuity of the effects in music therapy by applying short-term music therapy program in fire fighters with
Post-traumatic Stress (PTS). Forty two fire fighters in 3 districts were randomly assigned to experimental group (21
subjects) and control group (21 subjects). Music therapy was applied in totally 10 sessions by two sessions (120
minutes) a day for 5 days. PTS level was measured immediately after the end of program, after 4 weeks, and after
12 weeks. As a result, PTS level has significantly decreased into 8.90+£2.32 from 26.52+2.32 right after the music
therapy program(p<0.05). And the effect was shown to be continued significantly up to after 4 weeks(11.95+4.57)
and after 12 weeks(13.76+5.62)(p<0.05). As a result of research, it is considered that the music therapy is effective
approach for reduction in PTS as for fire fighters who belong to the group with high risk of PTSD. Accordingly,
the application of regular program for managing fire fighters' mental health is understood to likely to contribute to
enhancing the field service competence.
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Table 1. Music therapy program
Session Objective Activities and intervention technique
1 . Introducing program, Song of introducing oneself, Seeking the interested theme
Early Rapport formation - — -
. . Autonomous improvisation of using musical game and performance tool(egg shaker
2 stage Emotional relaxation .
paddle drum, boom whacker, finger cymbals, guiro, guitar, keyboard, etc.)
Improvement in Singing and performing ‘over the rainbow’ and making creative rhythm
Middl sociality, Mutual Nanta, couple " s physical activity
1
5 sta ee exchange, Discussing lyrics of ‘beautiful face’ and performing musical instrument
6 € Self-understanding, Expressing merits of oneself and counterpart by modifying lyrics of
Internal expression ‘ceaseless song’
7 Understanding other Performing musical instrument and expressing emotion and doing physical
Last person, physical activity(group) with singing a song titled 'that place of which I dream
g stage relaxation, Appreciating music with meaningful lyrics, expressing own feeling(emotion), and
Emotional stability expressing(individual) the mind of being desired to be removed
9 Into the world, Performing for oneself with own musical instrument in line with music titled
End Improvement in ‘Thank You Tree
10 self-esteem Playing and singing 'a person of giving happiness' with having happy imagination
Time of allotting program per session:
Greeting activity: Smin, Therapeutic activity: 50min / Finishing activity: Smin.
3 PTSDE AAE 9go] om, 197] 53 42 244 EHETO| MEE
g 2o 24 zhe 943 PTSDR AAd 9130 o & 2B el tizt uH dedS dopr
= 15]. T A% BA47 A4 Cronbach’s ai= 0.8810]%1th
olF Wret F{17]9 g o F ~EY A AT A
243 34Xz Z2OMo| 7Y %= Aol A Cronbach’s a=0.90, F3] 413} <& 2|[15]2]
2431 271dA(1~23]7]) 4 % 97) Alag)2E Aol A Cronbach’s a=0.937
BAYAT T DAL SEAEAS YT FHUL W e FEO B ATE fA APATE 24} o)
o] U7 4L HAo® o FH AL mdshy] AAE A7) Yo ® Algdch
o} o) AFE LA FolF H s 7147} 7
TS Gz 16] 2,45 Xj2EM
3" & SPSS 12.0 for windows (SPSS Inc
2432 F719A(3~63]7]) Chicago, USA)ZZ13& AR5t F+ Het 1k 53
AP SRR s F2, Arlold, WHEE © /‘4% y}e}s}7] 913l Chi-square test, Fisher's exact test
A 8 TS FA UF wEslsh ML AR 2 RS B 2y 5400 B A PTS
dRel e e 5 JES fEsT A ¢$ BHE 7 Ruel &5 ®E 40 Honw
AR A = AEE 35 TH16] Mann-Whitney U test, Kruskall-Wallis test 7522 &
A&kt A7) ZA3te)] whE PTS W 3}= repeated
2433 E7IAA(7~83]7]) measure ANOVAZ 41319t}
ERelolal, AlAlol¢h, At dAZ FH 74
AAE ot gakeln] el kgt H3Hel 244
ERL B3 WY PN YT BED 5 ARS § 3. Axzm
L3lATH16]
3.1 HTCHAR| UHE S
o] A2} = Zo3 Ae o FREgj o A
2434 TATA9~103]7]) AU AE dEzwy Ao FREglon
2 (= — j=Rm0
Zagde A9 Ao} 2E7 FAL 98 U2 E(p 0.758), ?i"j(p—o.69l), o~ 75'@1([7—0.992), =i
_ - H(p= TLX AN (= =% A(p=
FU PHe AY ANG R A0S A Qg g 07 E1000), 2 FLE=0413), FTF AFp=0.362)
_ B = E4A0 3 [es| Aol A=%9)
o gEe 7]9S A7) AFEE SATH16]. sAH SR frolgh zto]7} glo] TA/de] AFTHUTH
[Table 2].
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Table 2. General characteristics of the study subjects

Unit:N(%), M+SD’

Classification

o

Control Experimental p
Gender Male 10(47.6) 12(57.1) 0.758
Female 11(52.4) 9(42.9)
Age 20-35 years 8(38.1) 6(28.6) 0.691
35-39 years 8(38.1) 8(38.1)
Over 40 years 5(23.8) 7(33.3)
35.90+4.19° 31.24+4.76°
Work career { 10 years 5(23.8) 5(23.8) 0.992
10- < 15 years 10(47.6) 8(38.1)
> 15 years 6(28.6) 8(38.1)
12.14+4.40" 12.57+4.49"
Task in charge Rescue & first aid 12(57.1) 12(57.1) 1.000
Fire Extinguishing 9(42.9) 9(42.9)
Work area Chungnam 6(28.6) 10(47.6) 0.413
Chungbuk 8(38.1) 5(23.8)
Dagjeon 7(33.3) 6(28.6)
Burden for the field Yes 21(100) 21(100) -
activity No - -
Month's mobilization Below 20 7(33.3) 5(23.8) 0.862
cases 20-40 4(19.0) 5(23.8)
40-60 7(33.3) 6(28.6)
Above 60 3(14.3) 5(23.8)
37.19421.04" 38.86+21.36"
" Mean+Standard deviation ; ” by Chi-square test and Fisher’s exact test at a=0.05.
Table 3. PTS level before and after music therapy M+SD’
Classification N (.:? nirol = ExRerimental =
Before p After p Before p After p
Gender ~ Male 22 2690£2.64°  0.607 27.50:2.55 0958  25.9242.61° 0.171  9.58+4.80°  0.444
Female 20 27.45+2.16 27.37+1.86 27.33+1.66 8.00+4.30
Age 20-35 years 14 27.63+£2.33 0.086  27.63t1.51 0.024 27.67+1.63 0.124 11.674£3.72  0.201
35-39 years 16 28.00£1.93 28.75+1.58 26.88+2.30 8.254+4.03
Over 40 years 12 25.20+2.28 25.00+2.00 25.14+2.32 7.29+5.22
Work { 10 years 10 28.60+1.67 0.073  28.00£1.23 0.051 27.40+2.19 0.283 9.80+2.49 0.729
career 10- < 15 years 18 27.50+2.32 28.20+1.99 27.00+2.27 9.38+4.90
> 15 years 14 25.50+2.17 25.67+2.25 25.50+2.33 7.88+5.44
Task in Rescue & first aid 24 28.00£2.04 0.068 27.83£1.80 0.134 27.25+1.82 0.098 8.2543.77 0.460
charge Fire Extinguishing 18 26.11+£2.42 26.89+2.57 25.56+2.65 9.78+5.54
Work area Chungnam 16 26.71£2.87 0.127  25.50+£2.08 0.020 26.00+3.00 0.108 10.29+£3.40  0.865
Chungbuk 13 25.60+1.34 29.67+0.58 25.00+1.58 7.40+7.73
Dacejeon 13 28.20+2.28 27.57+1.62 27.60+1.82 7.80+3.83
Burden for Yes 42 27.19+£2.36 - 27.43+2.16 - 26.65+2.09 - 8.90+4.55 -
the field
activity No . B B .
Month's Below 20 12 26.14+2.73 0.200 26.71£2.93  0.261 26.40+3.13 0.398 8.60£7.12 0.728
mobilization
cases 20-40 9 26.50+1.92 26.75+1.89 25.20+2.17 10.80+2.78
40-60 13 28.71+£2.22 28.29+1.70 27.67£1.97 8.834£3.55
Above 60 8 27.00+0.00 28.00+1.00 26.60+1.82 7.40+4.67

* Mean+Standard deviation;
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Table 4. Effect of music therapy on PTS level M=+SD
Classificati Music therapy
asstication Before Immediately after After 4weeks After 12weeks P
Control 27.19+£2.36 27.43+£2.16 27.44+2.27 27.44+3.23 0.309
Experimental 26.52+2.32 8.90+4.55 11.95+4.57 13.76+5.62 <0.001"
" MeansStandard deviation and range= 0-53 point; - by repeated measure ANOVA.
3.2 UdHEX EMof| 2 AMH - AFS QA & YT ORE RUERI] A By =8 Adelt), o=
AEYHA 2Z A= W9 PTSD 5407330 23} 5 2049] 87%
Qe 4ol uhe ABLALS PTS 43 dpolol ojgt %L 3211218 & 13.9%3] 4,46279¢] PTSD 25193 <]
BAA dEe AEp=0607, p=0958), AW WL 5O WA e 25488 F 1.306%
(p=0.086, p=0.024), % A& (p=0.073, p=0.051), e} ~ (51.3%), A= 2.223% F 1,07978(48.5%)°] PTSD
AT(p=0.068, p=0.134), T FA(p=0.012, p=0.020), ~LHFTEE e} 278 F 18> PTSD 919el =%
2T 722 - A o035k xloly o oo HuE Ay 2L A=z o]g9 ~EYX AR
=F A5(p=0.200, p=0.261)°14 2|3k 2ke]7} §l9d
al, {__,_‘?"Sj—foﬂ}ﬂt }Htﬂ(p:o 171, P:0-444), oja()ﬂ 7}‘ UH‘?‘ /}317—}'%]'% ]’}'El‘liu}\‘:]' T3k —a:\f‘ 53d7F A A]’
(p=0.124, p=0.201), =5 A& (p=0.283, p=0.729), T UAF T AFAT ol 213k Aol & 351l
T(p=0.098, p=0.460), TF- A2(p=0.108, p=0.865), o I S F7F 327 e o= peda
E 7-] (p 0398 p= 0728) oﬂ/q %94% 1}017} 2009 3(9m)“+ 2011L (9%)01]}5 ‘/\E ]X]—ED]- X]—*LX]J]—
2121cHTable 3]. Y B2 B0 ® yeht kel JAnzddE] vt 443
BRgHE HolFa glu22]
3.3 SAXRIL A& = AEF A0 OD|X= & el A didARe] b 542 AR PTS
a1t o gg mXA okl ol& 5UF F382 PTSD
cotxgsl PTS] HAL Fae] fet maane oo ST A, BEss 5 dw 5
N o o] PTS ®Wale] o8t AL nAA 23], AEET
izl oA E A PTS 4250 27.19+2.36% ©|% T e Tro e et
i A PTSD Aol A A[24], SA=[25]] PTS #3lol]
o SGAE AF 2743+2.16%, 45 F 27.44£2.27 ’
. S H A v Aot} oleig Ade 4T &
AT 5 N4M3BHQQXPV}ﬂ%Q:@§EQ . N .
oo o o s 0] IREE 719E 5 AL, A A5 o4 A
Solx g A PTS 52 26.5242.3274 o]glon} 91X B N B _ _
_ g3 3w Ja-EM 5 TEE Ak 3 AW
2 A% 890455907 Zratgth EE 45 F | "
K R O b g WS 5 g} Ao Ao HH o Bk
119544574, 125F % 13.76£5.627 0.2 125 o oF G omm L AT men e e -
o & AHlA FFHT FPOE QA3 HRFHY F
g o fel @ Aol7t Qo SokA el Favh . IS .
B A AR 5 ¥l i 2Ex Fo] wHAS &
FAHE Ao® UETtHp<0.001)[Table 4]. - i
Atk ol gk xfol= £ ATe] tidA 7t A3 @Y
5745, EY T 999 Ao, F5dne Ad
4 DA 4 T ofe] Mavt B or 8PS Yo FF
FTT O4E oR @ 37 477 Bash,
ko] PTSD  SHEBELS QR o)ExddoA] FHAE7E PTS = Wstel A= Avhs 5o
18.6%[18], Tt Q2R 105%[19]2 Hignt glz = T PTS F(8.90+4.55)0] £t R 4(26.5242.32)
oukel SWEo] 1~3%[20]91 Aol wlahd we we KU AAF Fasel dizwdA fofAn AF
2z o2 xuyto] PTSDoO| Azl wZulo] glos  (27.432.16), 47 §4(27.44x2.27), 127 $(27.44+3.23)
o} 2= 9t} 2E 2 74 2371 I A gzdelt). o= =
B AP ) PTS £33 ol o HATE TR wdlef o & 2=ws B A AT
7] 66%, #917] 33%ela AP 1917] 57.1%, = N A 7ol thed A= gaast 8 Bkl A
47] 42 9% 2 UFE]_L} /\131\] J_o]—j& 277 gl 13. 7%7}. %]_Zj]', z]’?’_:@' gl @'Xé %ﬂl%‘ol 80\“]'\_ 4“’}[26], ]'“E'T‘ﬂ]'

4044



o & 2Edx 97 auwel gg w7 getxnel aT

gl o] o] AAA, FAlA, FA S ool
FolsA 2EdA A4 g3} el As) G418 A
o]t} 27]. oledt A= B AT Z2IaeA <
7]¢5(egg shaker, paddle drum, boom whacker, finger

cymbals, guiro, guitar, keyboard 5) 2 =14 A

4
s, 2P, dadeld wdl B U HeE mEe) 3
= mage] 4 ge) 2 adE ek slow B

SUAAE NEEHE 45 F, 125 Foll = AR
sz fodt gt Uy, o
3l BAITA A5 (FE, A AR )l w8
& Aol A SEAF

4, 6711¢, 97171

2 S0l sdHE AR frAker Axto|ti{10].

FArAel 1A FEAE AFAME 1287] FEA R
A% .

A% 51 F FIRARA ALE Bk Ak Bl

=2
=

F_ll:
e

oo
X 10 g =
e 1OV S S R )

Haskan]28], AbslEcte] =EE H4dn) ol AlA
670 Fol = B¢ty AEUA 74 F37} fXE A
frAket Adtolti29]. & AFAdAE 125 ¥ PTS7F oF
S en®E 12F o9 &gy gy} fo
S Aol A WA R T gle] A Gt A&
Al PTS AAEHE FAT F s 2oz st

B oATE 19 2387](1208)4 59 Fek ookt 5o
2 7S 2gste] vr)7kel] AEE S8 IS
ks 1A} SRk AWk el ole B F13] 123]7) o
e A7)z 2RO 0 F HE o] WHEF-E S &
Wl AlE 43eiA gk @717 A5 A7l
2E# 2} EQHS fAAT]AL 8% 2 E]E(cortisol)
3 2EHA AFE GE2U30]E Rt AL 458
93)7] S9HEE a9, BIEEA Fol, ¥4 I
of, F29-& Aol Fxte] 97.5%c14 BAZFA jA 9
e RYdvka Bagnl gloj[31] X & 7]zl 3l
Hr} @)zl FFe gof A E7F w2 e &
WA Ad3 xgdHor dAdkec

e e Auae] PTS #ElE 93 979 =
Zaoly Aeldd 5 A zeado] 43} Fojgl
2 gt} 7|7 SAFE PTS 52 1$l7]olA A
A7) o2 AT AT AR

=2
X,
)
ot
=)
-
—
w2
2
o
ol
it
(o
fitl
F‘El
oY)
p

.,

4045

5. 42

& 9 PTSD WA 7hsdo] w2 el &
P 5 LIPS 83 PTS $2] Wske} SotAs
ae] AEHAdS dFskhaat shlvh

A7 AT FARE PTS o5 sl fold 9%
& T sloR vEth SR § PTS i X
a8 T8 Al dAs ol 45 &, 125 FH
el sl A& ATk

ojAte] AxE Sl FE PTSD LY P Ayt
o7 PTS Ahs 913 avpAQl A gow s
o}, mEbA ] g Bels fle AtE e &

49 dreEs A

71t 71o1E 5= Q)

(1

2]

(3]

(4]

(3]

(6]

(7]

References

T K. S. Del Ben, J. R. Scotti, Y. C. Chen & B. L.
Fortson, "Prevalence of posttraumatic stress disorder
symptoms in firefighters", Work & Stress, 20(1), pp.
37-48, 2006.

DOI: http://dx.doi.org/10.1080/02678370600679512

T A. M. Menendez, J. Molloy & M. C. Magaldi, "Health
responses of New York City firefighter spouses and their

families post-September 11, 2001 terrorist attacks",
Issues Ment Health Nurs, 27(8), pp. 905-917, 2006.
DOI: http://dx.doi.org/10.1080/01612840600842642

Y. K. Chung, S. Y. Kim, S. M. Cho, "Posttraumatic
Stress Disorder in Firefighters", J Korean Med Assoc,
51(12), pp. 1103-1110, 2008.

DOI: http://dx.doi.org/10.5124/jkma.2008.51.12.1103

D. Wagner, M. Heinrichs & U. Ehlert, "Prevalence of

symptoms of posttraumatic stress disorder in German

professional firefighters", Am J Psych, 155(12), pp.
1727-1732, 1998.

DOLI: http://dx.doi.org/10.1176/ajp.155.12.1727

National Emergency Management Agency, 2013 Fire

Prevention = Key  Statistics,  Available  From:
http://mpss.nema.go.kr. (accessed Feb., 23, 2015).
American Music Therapy Association, Available From:
http://www.musictherapy.org. (accessed Feb., 23, 2015).
M. Bensimon, D. Amir & Y. Wolf, "Drumming through
trauma: Music therapy with post-traumatic soldiers", Art
Psychother, 35(1), pp. 34-48, 2008.



FFAS & =B A6 A6, 2015

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

DOL: http:/dx.doi.org/10.1016/j.aip.2007.09.002

S. J. Coulter, "Effect of song writing versus recreational
(PTSD)
symptoms and abuse attribution in abused children", J
Poetry Ther, 13(4), pp. 189-208, 2000.

DOL: http://dx.doi.org/10.1023/A:1021402618865

C. Carr, P. d’Ardenne, A. Sloboda, C. Scott, D. Wang
& S. Priebe, "Group music therapy for patients with

music on posttraumatic stress  disorder

persistent post traumatic stress disorder - an exploratory

randomized controlled trial with mixed methods
evaluation." Psychology and Psychotherapy: Theory,
Research and Practice, 85(2), pp. 179-202, 2012.

DOI: http://dx.doi.org/10.1111/j.2044-8341.2011.02026.x

J. Y. Moon, "Case Study of Music Therapy that uses

Improv isation and Music Imaging Methods with
Complex PTSD Patient", Korean Journal of Music
Therapy, 11(2), pp. 86-99, 2009.

N. Y. Lee, Y. S. Hah, "Nursing Practice : Post-traumatic
Stress Experienced by Firefighters and Paramedics",
Perspectives in Nursing Science, 9(2), pp. 83-93, 2012.
A. B. Witteveen, A. C. Huizink, P. Slottje, I. Bramsen,
T. Smid & H. M. van der Ploeg, "Associations of
cortisol with posttraumatic stress symptoms and negative
life events: A study of police officers and firefighters",
Psychoneuroendocrino, 35(7), pp. 1113-1118, 2010.
DOI: http://dx.doi.org/10.1016/j.psyneuen.2009.12.013
Y. J. Kim, J. Y. Bae, "Construction of a Post-traumatic
Stress Model for Fire Fighters", J Korean Acad
Psychiatr Ment Health Nurs, 21(4), pp. 282-291, 2012.
DOL: http://dx.doi.org/10.12934/jkpmhn.2012.21.4.282
H. N. Ahn, "An Exploratory Study on The Effects of

Psychological Trauma on Posttraumatic Stress Symptoms

and Personality Characteristics in Adolescents", The
korean Journal of Counseling and Psychotherapy, 17(1),
pp. 217-231,2005.

H. Y. Joo, H. N. Ahn, "Development and Validation of
Posttrauma  Risk  Checklist",
Psychology: General, 27(1), pp. 235-257, 2008.

S. B. Hanser, "The New Music Therapist's Handbook",
Boston, MA: Berklee Press, 1999.

B. R. Nam, H. I. Kwon, J. H. Kwon, "Psychometric
Qualities of the Korean Version of the Posttraumatic
Diagnosis  Scale(PDS-K)",
Clinical Psychology, 29(1), pp. 147-167, 2010.

DOI: http://dx.doi.org/10.15842/kjcp.2010.29.1.009

S. Mitani, M. Fujita, K. Nakata & T. Shirakawa, "Impact

of post-traumatic stress disorder and job-related stress on

Korean Journal of

The Korean Journal of

burnout: a study of fire service workers", J Emerg Med,

4046

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

31(1), pp. 7-11. 2006.

DOI: http://dx.doi.org/10.1016/j.jemermed.2005.08.008
Y. S. Chen, M. C. Chen, F. H. C. Chou, F. C. Sun, P.
C. Chen, K. Y. Tsai & S. S. Chao, "The relationship

between quality of life and posttraumatic stress disorder

or major depression for firefighters in Kaohsiung,
Taiwan", Qual Life Res, 16(8), pp. 1289-1297, 2007.
DOI: http://dx.doi.org/10.1007/s11136-007-9248-7

S. G. Min. "Modern psychiatry(5th).", Seoul: ilchokak
Publishers, 2006.

S. C. Kwon, J. C. Song, S. J. Lee, I. A. Kim, J. W. Koh,
H. C. Ryou, S. H. Kim, D. H. Kim, S. A. Jung,

"Posttraumatic Stress Symptoms and Related Factors in

Firefighters of a Firestation", Korean J Occup Environ
Med, 20(3), pp. 193-204, 2008.

National Emergency Management Agency. 2013 Important
business report, Available From: http:/www.nema.go.kr.
(accessed Feb., 23, 2015).

T. Y. Kim, "A Study on the Post Traumatic Stress
Syndrome of Special a Duty Trainee", Korean Review of
Crisis & Emergency Management, 9(7), pp. 185-202, 2013.
S. W. Sin, "A Study on the Post Traumatic Stress
Disorder among Police Officers", Journal of Korean
Public Police and Security Studies, 8(4), pp. 237-260,
2012.

K. J. Lee, Y. H. Ji, "A Study on the Utilization of
Laughter Therapy Program for the Relief and Treatment
of the Job Stress(PTSD) of Police Officers", The Police
Science Journal, 6(1), pp. 69-93, 2011.

M. Bensimon, D. Amir & Y. Wolf, "Drumming through
trauma: Music therapy with post-traumatic soldiers." Art
Psychother, 35(1), pp. 34-48, 2008.

DOI: http://dx.doi.org/10.1016/j.aip.2007.09.002

S. J. Coulter, "Effect of song writing versus recreational
(PTSD)
symptoms and abuse attribution in abused children". J
Poetry Ther, 13(4), pp. 189-208, 2000.

DOI: http://dx.doi.org/10.1023/A:1021402618865

S. H. Spence, C. Donovan & M. Brechman Toussaint,
"The treatment of childhood The

effectiveness of a social skills training based, cognitive

music on posttraumatic  stress  disorder

social phobia:
behavioural intervention, with and without parental
involvement. " J Child Psychol Psychiatry, 41(6), pp.
713-726, 2000.
J. M. Kim, "The Effects of Cognitive-Behavioral Group
Counseling Program for Social Anxiety in Adolescents",
The Korea Journal of Counseling, 7(2), pp. 541-556,
2006.



o & 2Edx 97 auwel gg w7 getxnel aT

[30] S. K. Lee, "The Influences of Music Listening versus
Rhythm Playing Intervention on Stress and Anxiety of
Workers", Korean Journal of Music Therapy, 7(2), pp.
54-73, 2005.

[31] M. J. Silverman & M. J. Marcionetti, "Immediate effects
of a single music therapy intervention with persons who
are severely mentally ill". Art Psychother, 31(5), pp.
291-301, 2004.

DOI: http://dx.doi.org/10.1016/j.aip.2004.06.008

& T 2l(Gyu-Sik Shim) [H2l3]

©20021d 8¢ ~ 2013 2¢ : M3k
A EAA

e2010d 2¢ : FFostal thekgd
(ST

020149 2¢ : U¥diga o
B8} (A

2013 3¢ ~ &A . A}AdE

<FH ¥k
S, wals, et
2 & SNam-song Kim ) (32

01985\ 2¢ : AEU S of7jush
o EY

*1991d 24 : oAt

19961 d 3¢Y ~ AA : UP
o gt etolgtud w4

Ach

o5t

4047

=13
=]

0z

°2014 7¢¥ ~

Ek(Sung-Hwan Bang) (A2

©2009 39 ~ 2014\ 39 : =4

5} = -~
R

020141 29 : 2SIkl Ak atgt

pul h
Wl SRETES (SRTEA

)

020153 @A ;. Zhoistal gt
U

! =
59l giFel B A B Aty
&

1975 s




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


