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Abstract This study was aimed to investigate disaster preparedness, core competencies and educational needs on
disaster nursing of nursing students and to provide basic data needed for development of disaster nursing educational
program. 254 nursing students enrolled in 3 college of nursing in D-city completed questionnaires. The data were
collected from November 1, 2014 to November 30, 2014. The average level of core competencies on disaster nursing
was 2.76 out of 5 points, which was moderate for the core competencies on disaster nursing. Disaster preparedness
was 2.14 out of 5 points, suggesting that they are generally not well prepared for disaster. Factors affecting core
competencies on disaster nursing were disaster preparedness, educational needs, grade, and experience of disaster
education. It is necessary to develop disaster nursing educational program to reflect the needs of the field in Korea.
And Nurse educator needs to develop strategies to prepare their students for disasters. Further research is needed to
adequately address this issue.
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FHTHES A, AT A o, R TAEE 3.2 Xt I HEHI=
B AR AR whet Apolzt AiTh A el Bt giadate] AGEN R it 2.1440.470]9)
3.0~4.09) oM AEFF A SAHOE Ko o AN gEAZ 1wy <Adel tiE o2 A o)&x
gk 2ko] 7k ARATHF=5.08, p=.007). |5 AFF-HAT 2 olopr|g)i Ho| UHU7P o] 331(£0.86) 2%
3 /dH0] 3.0~4.091 ol 2.0~3.0 HTTHTE & S} spd B9kw «dkw wgs Salol| A Ajdho] uhayE)
Aow vetstth gk AW EE 5ol Ao e 4 = A9 o9 g sokst=Ad el o|okr]d o)
FHp=0006), ojFeAt FHes F Aol A= BF Uk FEI} NAHd Ak oy AL A
(p=043), Atu5 Fol A= BFp=007)7F At 9)r1e g=o] 72} 2.96(+£0.92), 2.64(x0.91)F 1
= sl wTh o ETh EF <R AdAsS 2HG
& AFdiEAte] A SAl meE ATl g 83 <o Addudss AR
Adtag el e 97 AdERIRETE =0T go) 7h7} 1.59(20.68), 1.63(x0.71)E 7P 5Tk v
(p=007)(Table 1). THTable 2).
Table 1. Core Competencies on Disaster Nursing and Disaster preparedness by Subjects’ Characteristics. (N=254)
Core ¢ t Di d
Characteristics Group n (%) oL . g - l
Mean+SD Fit D MeantSD F/t D
Gender M 10(3.9) 2.96+0.79 1.15 283 2.12+0.61 0.02 881
F 244(96.1) 2.75+0.61 2.14+0.46
Age 21-25 228(89.8) 2.76+0.62 0.99 373 2.13+0.47 0.80 .449
26-30 23(9.1) 2.65+0.58 2.25+0.44
31< 3(1.2) 3.17+0.26 2.28+0.57
Religion Christianity 37(15.0) 2.81+0.65 1.42 237 2.2440.54 1.10 349
Catholicism 48(18.9) 2.68+0.72 2.19+0.51
Buddhism 19(7.5) 2.53+0.75 2.09+0.46
None 149(58.7) 2.80+0.54 2.11+0.43
Gradc(GPA)‘ <3.0" 16(6.3) 2.30+0.68 5.08 .007 2.20+0.53 0.77 .460
3.0~4.0" 207(82.2) 2.79+0.60 a<b 2.154+0.46
4.0<° 29(11.5) 2.71£0.57 2.04:+0.46
Perception of Yes 217(85.4) 2.80+0.61 7.61 .006 2.17+0.46 3.56 .060
disaster nursing No 36(14.6) 2.50£0.57 2.0120.47
Experience of Yes 21(8.3) 2.75+0.73 0.01 946 2.29+0.42 2.09 149
disaster No 232(91.7) 2.7540.61 2.1340.47
Experience of Yes 81(32.1) 2.87+0.59 4.14 043 2214047 2.62 107
medical volunteer
program No 171(67.9) 2.70+0.62 2.11+0.47
Clinical practice in Yes 160(63.0) 2.76+0.60 0.08 770 2.15+0.45 0.17 .678
Emergency room No 94(37.0) 2.74+0.65 2.13+0.50
Experience  of  taking Yes 124(49.4) 2.83+0.65 3.02 .083 2.15+0.49 0.18 .670
emergency nursing class | No 127(50.6) 2.69+0.57 2.13+0.45
Experience of disaster Yes 93(36.6) 2.89+0.62 7.40 .007 2.25+0.45 7.33 .007
nursing No 161(63.4) 2.68+0.60 2.08+0.47
Source of Class 138(34.6) 2.79+0.64 1.90 11 2.15+0.48 0.12 974
. . +
information Internet 25(6.3) 2.78+0.60 2.16+0.55
Seminar/lecture 6(1.5) 2.41+0.64 2.16+0.61
TV, radio 19(4.8) 2.60+0.47 2.16+0.29
Others 28(7.0) 3.00£0.51 2.22+0.39
Necessity of Absolutely not likely 0(0.0) 0.68 564 1.09 352
disaster nursing class | Not likely 1(0.4) 2.60+0.00 2.3320.0
Moderate 35(13.8) 2.79+0.47 2.02+0.43
Very likely 130(51.2) 2.7040.59 2.1540.47
Completely likely 88(34.6) 2.8240.70 2.18+0.47

"Scheffe test ; "n=216

7450



Soehge AR E, AU7tE HSASY 3 BgeTEe] ot A
Table 2. Disaster preparedness of Subjects(N=254) I am aware of the disaster-related guidelines for the 2.3740.84
Item Mean+SD current organization. ) )
Have you talked about how to respond to a 33140.86 I am aware of health care system in a community 2.6320.80
disaster? : : where I belong and I can play a role of nurse.
Has your faculty talked about what to do during a Under the circumstance of the disaster, I can assess,
. 2.96+0.92 ; ;
disaster at school? monitor, and report about a patient, and manage the | 2.45+0.86
Have you discussed what to do if your site as a nurse.
. 2.12+0.78 : :
dean/faculty were not available? Under the circumstance of the disaster, I can perform 2 8740.87
Do you have a personal disaster plan? 2.64+0.91 nursing intervention according to triage. -
Does your nursing program have a plan? 2.33+0.70 Under the circumstance of the disaster, I am able to
Does your nursing program have an alternate understand client’s background and situation and | 2.87+0.81
location for classes? 1.92+0.69 assess client’s nursing problem accordingly.
Do you know what the disaster plans are at your I am aware of the procedure for recoding about the
clinical sites? 2.43+0.92 provision of nursing service under the circumstance of | 2.34+0.83
Do you know how much food and water to store? 2.08+0.83 the disaster. — -
Do you have the recommended supplies? 1.97+0.78 I knowA all’ the Pmccss the prov@mg important
Do you have a three-day “Go Bag” available? 1792073 information of client to other medical staffs and | 2.4440.82
- - - - officials when a disaster occurs.
Does everyone know how to contact each other? 1.87+0.74 4 4
- - . I can collect necessary information and share the
Do you practice disaster drills at home? 1.59+0.68 . . . . . 2.66+0.85
information effectively with health professional.
Do you practice disaster drills at school? 1.63£0.71 - - - .
- 5 I can assign effectively tasks with major collaborators 2.7340.92
Do you have supplfes to shelter at home? 1.84+0.79 who need to be for the disaster preparedness . g
Do you have supplies to shelter at school? 1.69+0.65 I can offer appropriate psychological supports to all 206+0.92
Total 2.14047 individuals who are related to the disaster. ) )
I can prf)v1de health gounsellngeducatlon about 2.7420.86
long-term impact of the disaster.
3.3 EHAl'Il'ol XH L2 |‘§ ﬂg—f—@%f‘—ﬂ E—J j’_% I can provide appropriate nursing intervention for
vulnerable population groups (the elderly, pregnant | 2.81+0.82
9..-_r"E women, the disabled, etc).
- = =z g - Total 2.76+0.61
2oy e AWs gusasde B
2.76(x0.61)°0]Ath Al SEEE B “Ad TAYA] 2 . . . .

( )OI Al 5 el g ] Table 4. Educational Needs on Disaster Nursing of Subjects
X0l gl A5l tis] ¢ar Ty dHEo] 3.29(x0.80) (N=254)
o7 He7t 7 =okrh mk “xid AFSA] 73 A Item Mean+=SD
olglet e-e BAR 725 Azl gls] L Qo General coping tips for disaster 4.30+0.67

= N : L . Basic emergency treatment for disaster 4.5240.63
PR «3 R4 7))o k1) X 3 e °
—%ﬂ A g 7o) Ahd el A 3ol sl a9 Task for medical team for disaster 4.35+0.67
of g5 At DRAA] T3 ARt AHE T E 9 Disaster-related  guidelines  for  the current | 0 00

. - organization i :
g2 ]1 A A= ;(]1:1—0 X =2 o)y ol IR
]— ] ]—E Oﬂ 7“ } }E = ° Health care system in a community and role of nurse | 4.22+0.67
o] 7"]' 7"1]' 2. 34(i0 83) 2. 37(1‘:0 84) 2. 44(1‘:0 82)E 7 ]'XJ' Assessment, monitor, and report of patient, and site 43720.69
;\(%_/‘,:7]_ 5}—9}\;} management | .
w oo JRERR A5 meaic 1o Nursing intervention according to triage for disaster | 4.41+0.69
= = oy

2 A7 oAk ARte wSeges B Assess client’s nursing problem for disaster 4.29+0.75
4.32(20.56)01 A%tk Al SHEEE B “Ad wAIA] 7] Procedure for recoding of nursing service for disaster | 4.15+0.75
E_;Q‘?l %:Qlﬂ ],, tﬁ—%o] 4,52(i0,63)9.i ;9_7_7} 7}'%]' Providing lnfotTnatlon of client to other medical 43120.67

. staffs and officials for disaster
lr:O “ A ar yd i) St

- Ad AgA tm Al 71E AArgsol Collection of information and communication with 4184075

4. 15(i0 75) =4 7]_ 2} 7\@_/’:7 L"A}E}(Table 3, 4 health professional for disaster : .
Assgnmcnt of tasks with major collaborators for 4422071
disaster

Table 3. Core Competencies on Disaster Nursing of Subjects Psychological supports to individuals who are related 4332072

(N=254) to the disaster. ' )
Ttem MeantSD I:fez:;lt: ji(;zrslfglng/educatlon about long-term impact 4332074
I know general coping tips when a disaster occurs. 3.03+0.74 - — - -
I know basic emergency treatment when a disaster AppropArlatc nursing  intervention  for - vulnerable
occurs 3.13£0.75 population groups(the elderly, pregnant women, the | 4.37+0.72
I know the task for medical team when a disaster disabled, etc) for disaster
oceurs. 3.29+0.80 Total 4320.56
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3.4 CHAIXIQ| ZHLEE:H|E, ZAHLHZESSHAlLGH Table 6. Influencing Factors on Core Competencies on
S o pSQTE7 AT Vambl]e)sisaster Nu:ing (1\812254) - t -
dAte] A e, Adts s gelsy 3o (Constant) 001 | 032 0.05
LTS BRAAT B 4% 20 A A Disaster 063 | 007 | 48] 914 | <o01
R ZH‘&%B]E(FO4 001)9Jr AFQTE(r=0.17, preparedness
. e
Grade (4.0<)" 050 | 015 | 26| 317 | .002
Table 5. Relationships among Disaster preparedness, Core Experience of
Competencies and Educational Needs on Disaster disaster education 014 | 006 | -11] 212 035
Nursing (N=254) (No)"
Core Disaster Educational R>=34, Adjusted R’=32, F=24.92, p<.001
petency | preparedness need "dummy variable
1(p) 1(p) 1(p)
Disaster preparedness | 49(<.001) 1
Educational need 17(.006) (743) 1 4, =9
B AT e AdEn Eet Adts il
3.5 Mtzts spsdlsHo FEE 0IXl= A= W WS QT goldle] AuzkE waHy 7|
22l B 99 N2ABE AFsaA AP
tdate] A AR H e VA= & B AT 85.4%% Adztael] dis) < gl
A& setat] %H A T SIS AT g Auzisel did S W AL 36.6%0l
Table 59F 2t} td#te] 54T tidAte] Gt 3l 550 o= 715412 giatos 3 Aol 7hE
T frolg WAV = AR YERd AdE shgu) Ade] tig w43 0] 34.5%-42.8% % LFERT
15, AGRE w8, A, A R 8w gAst21,22]. EE E ATA gIARELS
SAREE, ANEE QA o WMo R FRlSIth o] ses e A g S we A7) 34.6%E Y B
u Mgl W grastelith te s A gr=g) o) Ahn¥} Kim (2013)[1]2] Aol A 42.8%7}
ek Av} 2= W] SARAIGS 400~ 967 kol Zrejolu} 9l Ed) ARE Al@ugitls Anel $A}
0.10]7, #2342 (VIF : Variance Inflation Factor) st NAAE 85.8%= AU7ESe] gk oS
& 1.034 ~ 2.500% 108} Zo} HHWMFE] Ug w3 9= Aoz ehtig o= 7k st} k5
e ZAZE S M2 jlS AFS gto 2 3 Aol A giitEo] Adtugo] T ast
AN At ESdrd e 9% VA= & ga oud AgATel SATH2,19,2021] 2 A
Sl ANEENIE=48, p<00), AUFATEB=21,  pAsE 2 o DEsgold BEAELS AE WG
p<.001), d#0] 3.0~4.0¢1 7-F(B=34, p<001), &°] o] FaAe] aHE =71 Yot AUE Wse
4001491 A5(B=26, p=.002), A FS WA B nzg Ao AZET) Jenning-Sanders F(2005)[2]
BHB=-11, p=.035) % WEITE ANdEH ok AT o £5) gaSo] At bk sldo] BE 4, A
T MFAT I EETE, 0] 3001881 A5 A elabg) Aoy A el djF A4 2F, A
g SisdeHel ko Adus Aol 9= A% ggelre) z1EAte] Gt dia) HEs] lxleta A
St ofu) Hee] A HE 34%%tH(Table 6). e =9 XA
B ATeA Adts Fsde Ad 531 vl
276010 EH o= &30 HEoeAE oo ¢ A
PAoll M el 2,073 HlarshA ozt =ko 23], ke
S tiFow g Il dAFelA e 2,78 H|S=EH

7452



acee) AuEeE, Aus AYeYse 9 LeaTEe o)

@ a7

v gkl A
22w A o
1 gleb, <Al waA 7]
o o] b ke 0
59 945
(2010)[21]2] A+ a
Park (2014)[22]2] 1+
NEE A E ]

zoll} £ A%

=
}-Oil
>
oz
4
Og‘:“;

et
™
o

ol
-

e
2
"o,
olo
il

Ir

=
ol
E5)
%
(

[

Q4 o 5

[T
=
:OII:I

Mo =

]

>

KR
S

il

2
4o o
o e

o2

H o

L | I
2 AgEnE, At

e, ol

ol

REs

it

[0
N
~)
O
ku

g
g astrta A

7453

ol shr] f1g & F=Hlel
of vigk d

78—/\1

31, Jose®} Dufrane (2014)[18]
H] 935 wol7|9 o

b3 A

=
=
al

=]

=

A==
o

o} AdsEn]E A

A, ZF8 #a

o]
AR

o S0

HlaA] A Uehston, <z
A ol b ok, atkgow A
Rtk o ot s o
(2013)[19]¢] A-ellA A=l T

Aol 3k WS _FETh Sk
2 fAkalgieh ey 22 ATl A%

AL wF T =T AR Aolatsd

—

o

7k

_/,“_

o 7} =7 Yehd Kang 5(2012)[15]2] A3l
A FrAFeFATE. EEFF Chan 5(2010)[23]8 &2¢]
UEAS ez o dadTolA S 2.079
A WSS 3712 Foll AHE By, o)A
% Kang# Piao(2014)[26]7} A
3

ol

[e)

L

— 1l

L

o)

unas. ol wg

1270 W8k(12.9%)7to] Atzts
311 3970 theh41.9%)S dd of
t} m)ate] AL 9.11 Aol AditE
st tigte] 7t

X2

EERELER R



A &stel=gA) A16d AT, 2015

o) 7He Sl 74% =
&1 EH27]. Fung 5(2009)[9]%=
ol A Adain| 2} FAol igt LH%
T3 AE7E 93k ekl
ol shdE] oA of ghrfar o} ek

e, 2 Oﬂ:rl-oﬂ/q LRy
Ry E—ju e “4'74]7]-
2013)[4]9} ouqa}x]
of w2 o]
R g ReRely

itﬁﬂﬂlﬂi

Al T(Lee et al,
SEEe A3t
o7 *37—} wu o]e]

A
AT =
9}5} 01%

=<l

>~i

g AL O il
a
T
Z
=2
e
r\i

Skl AdFEn) 9k At
Bz Aoz e} AYrkae] o
23 o]& 98l St Ao gk A
Wit wgzaade] ko] Bed Aow et

=ye
hal

=

=

=
re

AN
=
i
'
2
&
o
o

5

A
shets

Ol
-
£
E

!

=
)
39 o o

>

A&k}

shael AvkEns As
4ol Ada de
Doty e Al
W& T2 sfdo)

ES
ArAl <y

(o3
)l-qo &

o “”O
S E o H
5

s
A
1A A

gl B

>
18

>
>

2

oL
2
o =

HUoofe 4 for o

bt

[o

fru

i

fuj

30

o
o

o I8
e

2
X

rmz

=
Oii_lqo
% o [k
o

LU
oZ
tlo

x
re,

7454

(1]

[2]

B3]

[4]

[3]

(6]

(7

(8]

9]

[10]

[11]

[12]

[13]

References

E. G. Ahn, S. K. Kim, “Disaster experience, perception
and core competencies on disaster nursing of nursing
students”, The Journal of Digital policy & management,
11(6), pp.257-267, 2013.

A. Jennings-Sanders, N. Frisch, S. Wing, “Nursing
students’ perception about disaster nursing. Disaster
Management & Response, 3(3), pp.80-85, 2005.
DOI: http://dx.doi.org/10.1016/j.dmr.2005.04.001

Y. J. Park, E. J. Lee, “A Study on Ego-resilience,
Disaster Experience and Core Competencies among
Emergency Room Nurses”, Journal of Korean Clinical
Nursing Research, 21(1), pp.67-79, 2015.

Lee, Y. R, Lee, M. H., & Park, S. K. “Development
of the Disaster Nursing Competency Scale for Nursing
students”, Journal of the Korea society of disaster
information, 9(4), pp.511-520, 2013.

R. P. Lavin, “HIPPA and disaster research: preparing to
conduct research”, Disaster management and response,
4, pp.32-36, 2006.

DOI: http://dx.doi.org/10.1016/j.dmr.2006.01.003

W. M. Fung, L. H. Lai, A. Y. Loke, “Nurses’ perception
of disaster: implications for disaster nursing curriculum”,
Journal of Clinical Nursing, 18, pp.3165-3171, 2009.

DOI: http://dx.doi.org/10.1111/.1365-2702.2008.02777.x

L. Cusack, P Arbon, J. Ranse, “What is the role of
nursing students and schools of nursing during disaster
discussion paper”, Collegian, 17, pp.193-197, 2010.
DOI: http://dx.doi.org/10.1016/j.colegn.2010.09.006

Korean Nurses Association  [Internet], Korean
Nurses' Code of Ethics[cited 2013], Available From:
http://www .koreanurse.or.kr/about KNA/ethics.php,
(Retrieved April 8, 2015)

W. M, Fung, A. Y. Loke, “Nurses’ competencies in
disaster  nursing:  implications  for  curriculum
development and public health”, International Journal of
Environmental ~Research and Public Health. 11,
pp-3289-3303, 2014.

DOI: http://dx.doi.org/10.3390/ijerph110303289

S. Alim, M. Kawabata, M. Nakazawa, “Evaluation of
disaster preparedness training and disaster drill for
nursing  students” Nurse Education Today, 35(1),
pp.25-31, 2015.

DOI: http://dx.doi.org/10.1016/j.nedt.2014.04.016

C. K. Schmidt, J. M. Davis, J. L. Sanders, L. A.
Chapman, M. C. Cisco, A. E. Hady, “Exploring nursing
students’ level of preparedness for disaster response”,
Nursing Education Perspectives, 32(6), pp.380~383,
2011.

DOI: http://dx.doi.org/10.5480/1536-5026-32.6.380

L. Good, “Addressing hospital nurses fear of
abandonment in bioterrorism emergency”, American
Association of Occupation Health Nurse Journal. 55(12),
pp.493-498, 2007.

DOI: http://dx.doi.org/10.1177/216507990705501203

K. E. Lee, H. S. Jung, “A study on development of the
contents system for safety education in elementary
school”, Journal of Korean Society of School Health,




ZEHY Y AdErE, QG AHsPEE 9 BT =] tiE dF

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

25(2), pp.175-191, 2012.

G. E. Kim, H. S. Ahn, H. J. Kim, M. L. Han, “A
Systematic review on the evaluation of school based
unintentional injuries prevention programmes in 7~19
years old”, Journal of Korean Society of School Health,
27(1), pp.7-21, 2014.

DOI: http://dx.doi.org/10.15434/kssh.2014.27.1.007

K. H. Kang, D. C. Uhm, E. S. Nam, “A Study on
Disaster Experience and Preparedness of University
Students”, The Journal of Korean Academic Society of
Nursing Education, 18(3), pp.424-435, 2012.

DOI: http://dx.doi.org/10.5977/jkasne.2012.18.3.424

S. K. Lee, “The knowledge and awareness of disaster
preparedness among nurses in emergency department”,
Unpublished master’s thesis, Ulsan university, Ulsan,
2013.

0. C. Lee, S. J. Wang, “Exploration on Disaster Nursing
Education in Korea”, Journal of the Korea society of
disaster information, 4(2), pp.94-104, 2008.

M. M. Jose, C. Dufrene, “Educational competencies and
technologies for disaster preparedness in undergraduate
nursing education: An integrative review”, Nurse
Education Today, 34, pp.543-551, 2013.

DOL: http://dx.doi.org/10.1016/j.nedt.2013.07.021

T. Su, X. Han, F. Chen, Y. Du, H. Zhang, J. Yin, et al,
“Knowledge levels and training needs of disaster
medicine among health professionals, medical students,
and local residents in Shanghai, China”, PLos ONE,
8(6), e67041, 2013.

DOI: http://dx.doi.org/10.1371/journal.pone.006704 1

E. G. Ahn, K. L. Keum, S. Y. Choi, “A Study on the
disaster preparedness of nurses in some Korean regional
emergency medical centers”, Journal of military nursing
research, 29(1), pp.94-109, 2011.

J. Y. Noh, “Nurse’s perception and core competencies
on disaster nursing”, Unpublished master’s thesis,
Gachon university, Gyeonggi, 2010.

Y. J. Park, “A study on Ego-resilience, Disaster-
Experience and Core Competencies of Emergency Room
Nurses”, Unpublished master’s thesis, Yonsei University,
Seoul. 2014.

S. S. Chan, W. S. Chan, Y. Cheng, O. W. Fung, T. K.
Lai, A. W. Leung, K. L. Leung, S. Li, A. L. Yip, S. M.
Pang, “Development and evaluation of an undergraduate
training course for developing International Council of
Nurses disaster nursing competencies in China”, Journal
of Nursing Scholarship, 42(4), pp.405-13, 2010.

DOI: http://dx.doi.org/10.1111/j.1547-5069.2010.01363.x

0. C. Lee, “Trends of nursing research on disaster in
Korea”, Journal of Korean Public Health Nursing,
28(3), pp.432-444, 2014.

DOI: http://dx.doi.org/10.5932/JKPHN.2014.28.3.432

C. H. Sohn, J. C. Yoon, B. J. Oh, W. Kim, K. S. Lim,
“Hospital Disaster Preparedness in Korea”, Journal of
the Korea Emergency Medicine, 19(1), pp.22-30, 2008.

S. J. Kang, M. H. Piao, “The effect of global disaster
competency development program on paramedic and
nursing undergraduate students”, The Korean Journal of
Emergency Medical Services, 18(1). pp.83-94, 2014.
DOI: http://dx.doi.org/10.14408/KJEMS.2014.18.1.083

7455

[27] E. Weiner, M. Irwin, P. Trangenstein, J. Gordon,

“Emergency preparedness curriculum in nursing school
in the United States”, Nursing Education Perspective,
26(6), pp.334-339, 2005.

[28] K. Usher, M. L. Redman-MacLaren, J. Mills, C. West,

E. E. Casella, D. Hapsari, S. Bonita, R. Rosaldo, A. K.
Liswar, Y. Zang, “Strengthening and preparing:
enhancing nursing research for disaster management”,
Nurse Education in Practice, 15(1), pp.68-74, 2015.
DOI: http://dx.doi.org/10.1016/j.nepr.2014.03.006

4 3| H(Hee-Jung Kim)

©1998d 2¢ : 7=t 7E
8k} (7EE8H AL

e2002\d 2¢ : 7HEsty k%
&t} (zkz skl

¢2010d 3¢ ~ &4 : dFHEY
et 7hE et W




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


