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@ v7e
A9 wER A 7P Aze A3 959k (Skin Cancer)olth. &
UVBE ¥ 5 Ao DNAC] £45 7he =dWolE #f2stH, o2 =g
o] A7+ +AE e 714 A E<(Basal Cell Carcinoma, BCC), ¥ A 9
(Squamous Cell Carcinoma, SCC), <4 32 F(Malignant Melanoma, MM)
W 2L vFger HHd The Aol wobth Parker(2021)9] Al w2
A, 2E3Fo] 1% #HAaE 49 UVB HApgFo] F7isbw, o]o wat ofAd =
Aol WAES oF 1~2%, HPAMELS 3~46%, 7| AAELS ¢F 2.7%
718 Aow dF g,
AAAEFE A% FolA A 2@ Fu=, T2 Anel F77 =
g w3 Belola wARd wue A% sFel AT ANAE AL
A, e wRerel Wl el eAe voy wadem FHA
54¢ AT Ak 27] BAe o) 2150 BE8e W 4L 73 de=
Alzbste] A ab A717F AA AL AGS AT F AT
AGAEGE F9 9 7HAIFollA s, 22 =5 FH o] Fa iy
fRlew FRIT o k2 ZIAAES O M B =2 o] JtedS 7HA
H, F2 4= F, d& T Ao x=Fo] Wi oA EHEr. Wi
=TT wa g 24 we dAS SRkek Ay FdEE eSS
P ST E Wl AEo A WA= TP FAA AL Mol Ths A ol
=& Rdolth ol AL wmFol o3 Ao AN FHI EXo] F
23 dddor AR, SN F] WS Bl Aola, AV =t
53) Parker, E. R.(2021), The influence of climate change on skin cancer incidence — A
review of the evidence, International Journal of Women's Dermatology, 71), p. 20.
54) McDaniel, B. et al.(2024), Basal Cell Carcinoma, StatPearls
https://www.ncbi.nlm.nih.gov/books/NBK482439/ (4 A Q: 2025. 01. 26.)
55) Mayo Clinic(2023), Squamous Cell Carcinoma - Symptoms and Causes
https://www.mayoclinic.org/diseases—conditions/squamous—cell-carcinoma/symptoms—cause
2025. 01. 26.)
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2. A A
1) #A9) Aol A e
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ELECTROMAGNETIC SPECTRUM

Gamma
Rays

X-rays ‘ Ultraviolet | Visible

Infrared | Microwave | Radio

Long-waves

Uv-C uv-8 UV-A
100-280 nm | 280-315 nm | 315-400 nm

Dangerous Burning Tanning
Rays Rays Rays

100 nm 280 nm 320 nm 400 nm
(nm = nanometers)

<Y 3> AR ~HEH

=2 Canadian Centre for Occupational Health and Safety(2024)6D

58) A X=1(2019), Application of LED based UVC irradiation system for od and
environmental safety, A& nl tfst vFALske) =& p. 190.

59) Juzeniene, A., & Moan, J.(2012), Beneficial effects of UV radiation other than via
vitamin D production, Dermato-endocrinology, 42), pp. 109-113.

60) McKenzie, R. L. et al.(2011), Ozone depletion and climate change: impacts on UV
radiation, Photochemical & Photobiological Sciences, 10(2), pp. 182-190.

61) Canadian Centre for Occupational Health and Safety(2024), Ultraviolet Radiation
https://www.ccohs.ca/oshanswers/phys_agents/ultravioletradiation.html (7 2<: 2025. 01. 24.)
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ROS in human immune cells, Photochemical & Photobiological Sciences, 13X1), pp. 781-783.
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65) Shen, C. et al.(2014), Comparison of UVA-induced ROS and sunscreen nanoparticle-generated

Z~%(Reactive Oxygen Species, ROS)¢] A S

#]4d, DNA &

62) 7]



9% sk 2Ed st DNA 971999 &40 BA L7 Fustel =
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+ DNAC] A3 zH&sto] AlZ=25& 92l thol#(Cyclobutane Pyrimidine
A

Dimer, CPD)E& A stozH FH13 <AAHMS Adsta, 5ol HAS

66) Jin, S. G. et al.(2022), UVA radiation, DNA damage, and melanoma, ACS omega, 737),
pp. 32938-32943.

67) SOotArel A 22(2022), A& A A7t g T AT [REAH]
https://m.dongascience.com/news.php?idx=54727 (A2 Y: 2025. 01. 24.)

68) Holick, M. F.(2007), Vitamin D deficiency, New England journal of medicine, 3543), pp.
266-268.

69) "ol 3144(2013), HIEFR] Dol| gt HAA A, et/ 3 3=, 564), pp. 311-312.
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(3) UVC

UVC(200~280nm) &= A& A & o] 71 & olyA 7t 7t =2 o
HAog olEHoRE AESH &4 JlsAol wj$ Z HAL7] It |3
o gy 2] dEHdAE oEFT 2 AT divld o8 giyE S5
gl Zoll, 7R = A Fol ALl =EEA G=u),

A FAY AJHE =8 oA E vig o ® DNAS RNAC AH 2§

ol fATAS SN T, AE RS FET F AE W BT Y
44 uveE ¥

84 B4 e AU o2 54 uFe] UVCE HAw Aaae 37 9

70) Drouin, R., & Therrien, J. P.(1997), UVB-induced cyclobutane pyrimidine dimer
frequency correlates with skin cancer mutational hotspots in pb3, Photochemistry and
photobiology, 66(5), pp. 719-726.

71) ©17FEN(2014), AP FPAJEJA] L] B £3fo] g3k oFE o] HE g FEUstu Al
\:HG‘]—O_] H]—/\]_B‘]—H I_T,__, DD. 14-15.

72) Kelly K. J. et al.(2021), Interactions Between Ultraviolet B Radiation, Warming, and
Changing Nitrogen Source May Reduce the Accumulation of Toxic Pseudo—nitzschia
multiseries Biomass in Future Coastal Oceans, Frontiers in Marine Science, &1), p. 664302.

73) o1&, A AQ006), UVB EALZ QG b2 v Rzde] sy &4, #5%55997
21(2), p. 166.

74) 8 9(2012), M ETH Aol A A e &, Y FH Y eS, A2), pp. 27-33.
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<ag 4> A9)Ae] WR Fa

A Agola g

(https://www.amc.seoul.kr/asan/healthinfo/body/bodyDetail.do?bodyId=65)

75) ZAEx 9(2015), FETe VA QI T Ape]ad Akt ofshd X Xoje] Hw A7 AL
A, ol H FE %] 253), pp. 126-128.

76) A A (2022), AAAN AR - ALY
https://www.kdca.go.kr/contents.es?mid=a20205110103 (7421 <d: 2025. 01. 26.)

77) Z2=R13EoR2014), (A AdAF 5] U] AL AdA 1A o] DA E?
[ =2} 8] https://www.cosinkorea.com/news/article.html?no=9130 (2 : 2025. 01. 27.)
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3. A& A Al

D A AdAe +3 2 49

Ao A AgAE 2pelde] HRol WA= A
a7l 8l AdE JEH SFEoR, AR EWAA AGAL WASA
g ghste AR E msat 715e @U®. A4 AdAE 2 224
(1) A9 A AAl, A (F7]) AH A, EFY A9H FA 2
TR, 1 AE A3 A8, A ShelA Aol mATW.

i
%
N

e oW W FH A

[¢} = P

i T fde Ae 2FF £ AFE FEHH L on], LA
99 gH, AEE AL G# 5o tel due] o ¥A ¥

(1) =214 A2 A

=94 AL A ZAGA(F7] 2L ZdA) = AFstold (Zine Oxide) &
o] 2Fs}E] Bl F (Titanium Dioxide)¥ #2 7] vu&d A& S 78 &4 A

RO AgHM, Aol W] E@a] A A Ei AA7]E WA
on AVBTI0, <29 5>el4 mi veh o] Aede] oAz} W
ol FHH7] A wel gl 7 HhEs AAHAOH IR 2
So] 43, UVAS UVBE =¥ A9 5 gtk 4o &4 guis,
e e YO A WA R olUolE PO & AF F2

78) AAD (2015, F71 AL FEAe 2HI Gz W A Ad &0 v 4
bl et AT, gieret g erEx], 41(3), p. 190.

79) Ngoc, L. T. N. et al.(2019), Recent trends of sunscreen cosmetic: An update review,
Cosmetics, 6(4), p. 64.

80) Gabros, S. et al.(2023), Sunscreens and Photoprotection, StatPearls
https://www.ncbi.nlm.nih.gov/books/NBK537164/ (74 2025. 01. 27.)

81) Z&F7 9(2011), olitstElet A9 B34 543 Ao AdE R, ofr o E e,
A2), pp. 2-6.
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» \J " reflects
UV rays

Physical Sunscreen

<9 5> =Y A ALl AdA A
Z A Healthy Skin(2019)83)

(2) 3FstA Aol A

stetA Ao M ASA(F7] ALH AdA)E F7] SFFES NeR
B, <" 6>oA Kz owheh fo] Aejds F4d F ools delu Xw
_Zr

So FejE WAAA A9 de] FRo] FEFHE AL WA,

82) I7hw7E=d AAE (2024), Y= dA T Al AdAe] faAd =4
https://www.nnpc.re.kr/bbs/board.php?bo_table=04_02_01_02_01&wr_id=6149 (FAd: 2025. 01. 27.)

83) Healthy Skin(2019), Physical vs. chemical sunscreen: What's the difference?
https://healthy-skin.me/physical-vs-chemical-sunscreen/ (42<: 2025. 01. 27.)

84) AIA(Q011), HE =3 JAF 9/ UV & o/} EE tf=7F 72, F2d g
gl whALEE 9 =4, p. .
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S5 = AR o2 = olHwlE(Avobenzone), A ¥l (Oxybenzone), <E I

u)

(Octocrylene) s°] glow 7 &2 5A 3o 2oHAE F53ts S
2] T}85),

stetA 2p9) ] AdAlE o] S-etal MY dAbo] glthe Ao
e ARRH A oy, dF AEo] v FaEol oA HEH= A
T Ayt HRFEA kA =o] AviE wp U8, oo uwhEl -
+ =4Yx(Non-nano) 2 A4 7] TH AES TAHL=E g AF A

o] &3] o]Fojxa glen

A=)

e

ol

chemical reaction

Chemical Sunscreen

<9 6> FeHd A9a AuA 02
% *]: Healthy Skin(2019)3%

85) Nitulescu, G. et al.(2023), Ultraviolet Filters for Cosmetic Applications, Cosmetics, 14), p. 101.

86) 271971 (2020), A2} FstEth s Ed 4% FretAd [REAE]
https://www.healthumer.com/news/articleView.html?idxno=2953 (AQ: 2025. 01. 27.)

87) Nitulescu, G. et al.(2023), A AIA, p. 101.

83) Healthy Skin(2019), Al A.
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Q) =Y Aol Al

=4d Ao AdA = 29 Ao AdA et spekd 2pe) A ApdA
Nee Aol ZE AFer, ¢ e FHe AFste] A Ad &
e FUET. =2 Aol AdATE AlEets dF B s 3}
SHA Apeolid AkAle] GRS AL Fa 540l 23E o FHAM, =F
g ALd AdAs 5T A Eed A A AFE AT

538, Mz g AdA AdEe] F: ngdor Ao od A&

89) Ngoc, L. T. N. et al.(2019), AAIA, p. 64.

90) El-Boury, S. et al.(2007), Effect of the combination of organic and inorganic filters on
the Sun Protection Factor (SPF) determined by in vitro method, Infernational journal of
pharmaceutics, 34(1-2), pp. 1-4.

91) Santos, A. C. et al.(2022), Nanotechnology-based sunscreens —a review, Materials Today
Chemistry, 231), p. 100709.

92) Kaimal, S., & Abraham, A.(2011), Sunscreens, Indian Journal of Dermatology, Venereology
and Leprology, 7A2), pp. 238-239.
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11(3), pp. 427-436.
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2) A4 Ad A%

AoA AgAE A W Fad E F A AY £ 55
A9 A Azelth 2

QoA 44 s)do] Folstmi, UVBS UV
TR o] AHg T

(1) SPF
SPF(Sun Protection Factor)@& UVBel tj3dt xtdt a3E F#x=2 el

<Y >3 ol AL AdAlE

4 A AL AGAE =FHA] @ AT HALFHEFS
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%
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A RE
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HES HIE mEo| HAZUEN

SPF —
(=) o T = =
HZe HiEX| e ol HAagsi
“EASERE : QMBS MY mIR0 ZAE & 16~24AIZH00M ZAIEAC] 79| R0 BitS LIEM &

U= E|AZHO| XpMEAR

<71%¥ 7> SPF AAHA
Z A 2] 3E o) oF ek H (2012)98)

96) 2% 9] oF &b A (2023), AAIA.

97) AAG 91(2014), A9 A A AFoN A 9] A ATEA 5 (SPRISH A9 A AR EHE 7 (PA)
GPe FE ARl B AT, FFRFFII, D), pp. 422-439

08) 1% o] oFF 9L H (2012), 471
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(2) PA

PA(Protection Grade of UVA)= UVA ¢ a3E SHo=2 Yed+=
A FEZ, UVA 2+ A 4=<] PFA(Protection Factor of UVA) <X & wv}&
2 BEFHEH, Y 7o Ve E S L ARE EATFHW.

UVAx= 79 I3 7A =gete] Fwst 5 4, 4231 24e
= T8 AR, AL Al dE Al SPFSF tEo] PAE 3 andsks
Ao wh A FTHO. <17 8> PAS) A% T2 uehdl oW, <z 3>
A= UVA 2k Aol i UVA g S8 744 &7 2 24 5+

W A ZaE FAF 5 vk

-

ANES HIE mEo| HAXSHEAISY"
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RIZS HIZX| 942 1|50 HAXAHZASHE
THAXESEEASEE | XIQMAS AlO] TR0 ZAREH £ 2~4AIZI0IA ZAIESS] © FHof 3j0Et 27t

QNEl= FAStOl AIRINZAR

<Y 8> PA AAHA

= A A o] oF ¢ A (2012)10D

¥ 3> UVA Ad53 &7

UVA AeA% (PFA) UVA X355 (PA) UVA A&}
20174 47|k PA+ e
40]% gvl PA++ nE
80]7¢ 16m] ¢+ PA+++ e
16°1% PA+++ W e
=2 A5 o] o ok A (2023)102)

99) 21F 2] k& 2 (2023), A AAL.
100) o ?hsh3 9 31 (2018), A4,

101) A} 552 o3 ebd 4 (2012), AAA.
102) 2] 5] oF & ¢Fd 21 (2023), A A4,
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103) World Health Organization(2023), Application for the inclusion of sunscreen in the
WHO model list of essential medicines
https://cdn.who.int/media/docs/default-source/essential-medicines/2023-eml-expert-committ
ee/applications—for-addition-of-new-medicines/a43_sunscreen.pdf (334 : 2025. 01. 27.)

104) 2 F o k& A (2024), €71 2 ‘AL XA AL-E W
https://www.kmpnews.co.kr/news/articleView.html?idxno=54449 (A2 : 2025. 01. 27.)

105) #2132 oH(2022), FH=Au A, FEAA 1070 AlF B7F Ao AdA A4 AFE=
2 o] [HE=2FH] https://cosinkorea.com/mobile/article.html?no=53441 (A2 <d: 2025. 01. 27.)

106) 74 <1 <(2013), ARIA=F TF- A HAAAdA] AR e 2 E2]3 Ze]dxbdA e At
W] & A" vl AT, ofAHFEIF e, 11(5), pp. 959-968.
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4) HZ A AdA 9 7led S4F AT TF

Ao AdAl= e Ao Ad Vee del, vy dde '
Sota AME WA 7AA e vdrle AlFoe® A Wststa Qv oY
o A v Fol e anjabe] waol S7Fgel Wt AlSE ] ARSI A
w A, dobrt @A vA= FFAA st W FEde] Fskd

At WA A ABATHOD. S5 Ao 4G FAWR of, TR v

ol WER D $4e A 5 vk w87 @ A7IEA 9lew o
ofel gt dA ol mobxaL vk ot A FHolM Aeld Ad TeE

wi gkt ARE Aol

107) dhgsh5 3 3](2023), 2023 =Wie] shE A1dE B ol (COSMETIC REPORT No. 360)
https://www kcia.or kr/inc/down.php?dir=BOARD&file_name=202304_168257613876310_1.pdf
(A2 2025. 02. 01.)

108) Euromonitor International(2024), Skinification: A game-changer in sun screen usage [HEA%]
https://www.euromonitor.com/article/skinification-a-game-changer-in-sunscreen-usage
(AAd: 2025. 02. 01.)
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(128) (372 (128  (37.2)  (187)
Lol A 52 61 % 102 240
Fol N
oA QL7 (B4 04 @25 G 3T
ol A 4 20 35 15 151 221 (3) '
T 9.00 (158 (68  (683)  (47.9)
Aol o 63 80 31 215 389
oA 162) (06 B0 (B G 212 o
AL & o1 0 9 16 9 38 72 (3) '
o & - (125) (2220 (125) (528)  (156)
a4 72 96 40 953 461
B (156)  (20.8) (8.7) (549)  (100.0)

* p<l05, =xx p<l.001
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, teoz A9 MB 165%, AAC

AR 0T At THA e uAnT IRGS Fuss
Aslgel el & mEn 9, 400 st aEA e s
A9 8AsH Aol ABetn Qs ot EAMoE folnd Aol vheht
A gkgret.

Azogans AEgo] e ANAALS ARGS fuets 94
of A9 HATT AP, R FPY Aol 1A G hugn

A2 B A, AFEHe] Wl felu Aot Lepdrhe=21.46,
p<.01).

Acem 45

A4 AgA Al
A gz PGS fusks A9 del Wal ¥ w99,
A9 ADAZ A R mulAE g 2uAnT 49 0CH
3 oAstg ot A9 AuA AX FEe hE foE Fol= At

o] 43t zrol Awk olge] AmAEel ¥R fwsti Asldel o
.

¢ men ggen, ugn Y Audsh A4 AeA QA FEol

= A9 AVAT g 2uA} 18

T~
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o an Ayl 2™z e anzlRT ¥ Rets fubdi= oA )
2 r23 YAt
<FE 20> FHoF -k xpe)He) thEk <12
S AdEA A9u Adac [ Lo X
- = - wY o magd (df) P
14 24 24 80 142
20t
99 (169 (169 (563) (308
18 20 19 95 152
A 301 1035 o1
11.8) (132 125 625 (330  ©
30 32 % 79 167
40HH
180)  (192) (156) (473) (362
11 8 5 33 57
Lea 9
193)  (140) (88)  (57.9) (123
4 = 42 44 44 188 318
; o WEE &4 2LA67 6 oo
%+ (132) (138 (138 (9. (9.0  ©
9 24 20 33 86
diskel =4
105) (279 (233)  (384) (187
38 55 41 106 240
2] A al
2}FekA| (15.8) (22.9) (17.1) (44.2) (52.1) 27,03 0.000
A 2% 21 2 148 221 3) '
F T 2
109 (95 (127 (67.0) (479
52 67 54 216 389
Z}e] A o
2FekA| (13.4) (17.2) (13.9) (55.5) (84.4) 288
' 04111
A& 10 9 15 38 72 (3)
od B oo
139 (125) (208  (528)  (156)
62 76 69 9254 461
A A
(134)  (165) (150) (551)  (100.0)

ok pl 01, =+ p<.001
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7) AYA ZAaA A FE
(D) AL 2dA 17 FF

auAbE o] AbefA AeAl Q1A el s v Aaks <E 21>
ol SPF7F #A914Be Ad A5dS g gobel dalAe ofyed &
Fek 2RI 584% % oo R AHA 41.6%K T Wokal, PAZE A9
AA] A Asgs da kel disj s ofy e SHEE &M A}

5% ool &gt &nAl 37.5% Ktk Wokth i AT Aot vpAvA =
&1 (20101299 Ao A& SPFOl thgh 142 PART =8to, F A
GRS iF AubHel A& v FEe] wEHT. oY Aite

15de] At dAjol = o) d AdaAl dd AR ek &uxpe] HA

A=)

= s A Ad 3 Eel s =
83.7%, A2l Ad A 7F e s AF FAE FE = deid=
51.2%, ‘AWl = Al AdAlE A bl el M= 62.7%, H
7oAy 59 el A& AFEsioF el el = 77.9%
ooty oo SEI AR ARG BT

ol d o] AMAEL A AdA A FES 2= £F T A
A A At meas Ao Ad 237 vl da b F a9l

glom, PAZL A9 HAS) Ag A5 Ao da b g mEa ges o

i
op
ol
=

o
-
o

>
o
o

P
T 3

125) 1] (2010), 20, 304 G457 52 =ILjidof giet o1 E o) x) )& iAol e
Bl 97, AT stal A distd A A9 =&, pp. 27-30.
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<E 21> AP AdA] A

4
y

-
Shs

SPF7} A$|4Bel Abgk A5l g gk 192 416 269 58.4
PAZ} A9]HAS A9 A5Ye 4u A 173 375 288 625
X}f}g ;}z;';jfizg 386 837 75 16.3
X}i; ;ﬁ ;‘;ﬁ ?izé 236 512 205 188

AU A= e x A S AFEaoF kot 289 62.7 172 37.3
dI7E et =€ el 359 779 102 221

22l AGA S Abgsfof 3ok

(2) ATFEANE S4o] whE A9 M Al AX FF

aHAHES] QATFEASTH EA me A9A AA 9A FE o
AR Ao <E 22>9 Lol 68 A F 3522, 2HAEL A9 A
WAl 914 FEol atA kA g Ao tehu,

gz olgol ARG A4 Al A FEo] wehon, 4o
wheh 9105 2ol b vhERgvh(=-5.20, p<.001).

AYREE Aol e 2MAAFE AIA AHA 90X FEo] o
G ofelule Aol whEhtA gt AdERt AR &

A ARA A4 FEe] MY Bgm, AYFH/AAA 2uAE 134 @
o zuAuch 494 AuA QA FEel wehont A4

zkol = gl T,



aNAA5RE AoH Al A FE

Aol 7 Lebekh(F=337, p<.05).
Ao H A ALE o PHRE Aod AWAE AgstE puAT 13

A gre zulAuek AeH WA AX FEel mghow, Aeld

At A

AFE o] Fof mel fojm gk xFo]l 7} YEFSETH(£5.75, p<.001).
o| 3} ol AWAEL AL AdA|l A FEo] aAukA] A gde
w3 HFsteE o] w2 ANAAdFE, g AYd AGAE AES)

L oanAvt a8A g auAud 484 AuA 94 FEe] Egvh

<E 22> AFEASA 540l wE AL AdkA] 1A ¢

=]
o

T N Mean SD tor F D

A 189 3.12 1.56

4 4 -5.20"  0.000
174 272 3.80 1.24
20tH 142 3.32 1.42

a4 = 30tH 152 3.60 145 2.19 0.113
40tH 167 3.63 1.39
A 64 3.33 1.45
HAEA 86 3.70 1.37

] e AR 179 3.64 143 1.55 0.186
v 2 MUl =2/718F 55 3.45 1.44
AP 554 77 3.27 1.38
15 £ 57 3.11 1.44

# F 3ty etu ¢ 318 3.54 1.42 3.37 0.035
st £ 86 3.72 1.37
7 461 3.52 1.42

* p<.0b, #xx p<l.001
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4. A9 A vl Y e
D Ad AdA 79 4%

MRS e AdA] ] Adgkel] s AW E Ave <E 23>0 A B
= oukel o] A AaAE M o2 AFoR pulsts Av A7) 59.2%
2 b goken, 3 Y AFS FulstE avAE 289%, I AR
AFES THishs &v A 11.9% =2 JEbsth o= Anxte] uf sfde] 1

5

gA o)A & A

T i H % (N) 2 5(%)
T FY AES T 133 289
7 e AES A 273 59.2
G Az AEFS T 55 11.9
A 461 100.0




2) A& AdA FHf A AE §5 A=

2RSS A9 M AGA ] Al AR F5 AR dis] AdE Aze
<E 24>9F o]l A& AdA Fu Al FEE SNS 2 2l AFYE (R
FE, AxEgad, E20, X 5)E S8 dv VAV 565%E 7 Bge
o, oz Al FH 204%, ATV, #A, g 5) 13.9%, I+
o AR A 7.2%, 718 3.0% wOo 2 UERGTH o]E o] W <4(2011)1269]
V 25.9%9 &4 2 AEY 200% 5 AE5 WA FH Aw
F50 Fodd At zeolg Helw, suAe FH T de] fAE
A FASE wWEA A3ty JlSS AARST
AERE FAdo] gdnt A AdkAl Ful Al ARE giFuA ek A
FHE B 9 %ol A4, e FAdREY SNS 2 28 AFYE
5 o

of we}b fefu g 2po]7b e tH(x*=12.93,

[-'O
-
o
R
=

AFER= 20t v A7 ™A @2 AvARG Ao AdA] Tt

Al AR E AQ FHE E8 o Bol 4L, 30 At 2RA g
PN

==

demAE S o ®el dden, dgel wet fFon e Aolzh vEbs
(x*=20.60, p<.01).
ARz s S A 2¥A 2 AnART 2 ZpdA] o
FHE B8 o ol A%y, AYFH/FAQ] anAE 1
24 2 ARG SNS B 2l ARYEE S8 o wol 4oy

AR oz freju g 2ol b kA gkt

126) o1 W% (2012), 9 FEAY FYH 2 BFEE g 7 A A 25
Ao at A ALY =8 pp. 47-48.
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A7l 2@A e 2uART 29

A AeA pul A gRE SNS 2 Lokl ARUES g 59 o

A9 AeA| Q1A
boamA ge adAnd As14 aeA Ful A JRE SNS @ edel
AfUESH A9l 23L& Fal o wol A:, e 2ulAE B AuAw
o HENAE FH U gol Ao BAReRE folvd Aols} heh
A ergket,

A9l AA g ApanE Aol AAZ Ao &
A g avAR A9 AdA T A JEE SNS 3 el AR
B Sal o wol @9, AeA AeAE AESA e 2uAE s
L anARd oFuAs o A% 4ue Bal o wol aglom, &
S AeA A ool ek folvlg =l b e th(r=11.09, p<.05).

oldd ol aMAtES A AekAl Al RS SNS B 22kl 74

UEE F 49 gl aglon, o4t 300l sulAh, nEsa £ A
A, aelm AL ARAE AHgSHE 2l a8 28 2R 2

AekA] g Al BRE SNS 2 22 AR HEE Fal o gol fth
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<E %> AYA A Ful Al AR S5 AR

SNS % = dF :
7 v eue qﬁ e 2;} T I A
71 FUE) A -
o 90 34 16 46 3 189
A i (476) (180) (85 (243 (16 (L0 1298 .
o] A 166 30 17 48 11 272 (4)
(61.0) (11.0) (6.3) (17.6) (4.0) (59.0)
20ty 79 16 3 40 4 142
(556)  (113) (21 (282 (28 (308
90 18 17 21 6 152 20.60""
2% 304 (902 (118 (12 38 69 @0 © 0%
401 87 30 13 33 4 167
52.1)  (180) (78 (198) (24) (362
1Ay 33 8 2 20 1 64
(51.6) (12.5) 3.1 (31.3) 1.6) (13.9)
S 43 16 10 13 4 86
e (50.0) (186) (116 (151 @47 (187
- 104 19 14 37 5 179
4 9 TN Gy e 78 c0n 28 (389 13‘2)9 0.386
S @ 29 8 4 12 2 55
A 2==2 /718 (527)  (14.5) (7.3) (21.8) (3.6) (11.9)
. 47 13 3 12 2 77
AUTFA Gl 169 39 (456 26 (67
T 11 1 8 1 57
HEHL EW 6a0) (193 18 (1400 (18 (23
x = o 173 45 19 71 10 318 16.22"
s g TEES o) w2 60 @23 6D o ® 00
g9l Zol 47 8 13 15 3 86
(54.7) (9.3) (15.1) (17.4) (35) (18.7)
219 4 B 141 29 13 53 4 240
2}k A (58.8) 12.1) (5.4) (22.1) .7 (52.1) 8.02 0.091
‘g A P 115 35 20 41 10 221 (4) ’
T = (520)  (158) (9.0) (186) (45  (479)
219 A y 225 52 22 79 11 389
A G189 34 6D @3 @8 G4 1109
AL & b @ 31 12 11 15 3 72 (4) ’
o ¥ - (431) (167 (153) (208) (42)  (156)
. 256 64 33 9 14 461
A A

(555) (139) (7.2) (20.4) (3.0)  (100.0)

x p<05, *x p<l01
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3) AL AdA Fuf Al a2 AR

rie

AB[AbEo] A AdA]l Al Al F QA i sk ARl s Ay
AdE <3 25>0A B wkel o]l zpojd kAl ] Al AMEZHS F 23t
A aelsts AHAE 37.1%% 7 Bwkon, thgow AL ad AF
6.0%, 4 174%, 7FAW 89%, 718t 0.7% o= yvEyuth v, v g,
£314014)209] AT A Ad A5E M Fesd melse
AR A7E 448% % 7HE mokow, AMEZHE aldste AP[Ab= 7.3%° =%
gto] ¥ At Ao} ApolE BT o] Aol HIT avjAREC] Ao
AekAlel il @ed 715 BT Wy ofyel, A&l o Aoy ¥ %o

W

<3 25> Ao abdAl e Al aie AR

T = HIE(N) w2 &(%)

AH8-7 171 37.1

Ae] A 2bek 2] 4(SPF, PA) 166 36.0
i 80 174

7+ o 41 89

7] e} 3 0.7

7 461 100.0

127) M9, £14(2014), 49 AL MAeAl QA=) audgfel] w3k AP, FE YIS

&1), pp. 63-84.
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4) A9d AdA 7o FF AdG T ol

(1) ARe]Ad 2kl Sl 75 A

avatzo] AL AdAE 7 el Fulsts +E Aol s Ay
R oA < 26>004 HiE nlel o] oM AuAE Bad, &dhel
£ BN b wol Tujete avlAl 386%% Y wkew, tgow

H&B o] 358%, B#HE= ~Eo 17.1%, W3d, dIrtE 6.3%, 37,

o)

e FAw, Ho

o
o
of
rok
x
Y o
2
24
AV
2,

e aw) #7e] shabe] nher 22kl A

S w3 Ao AL

ol H= s x i =

iy

ja3)

<E 26> AL AdAl e fE A

T e = (N) W 8(%)
Tad, 2 a¥E 178 38.6
H&B 2=Eo(&F1BY, AFZZE F) 165 35.8
BA=E ~Eo 79 17.1
Wk, fEuE 29 6.3
¥ 53 ok 7 15
7)€} 3 0.7
Al 461 100.0

128) AARQ0), F25 5 HAFEAG G PG HAGA 147 AL L AF
o7 S ska ATl A ALSHSl =R, pp. 32-33,
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Mgk golsta @l sEel Wobd A9H ARAE FaB, eehel 23

Zoll A et 2uA7E 59.0% % 7HE wokew, tEom WE wE
<
nE

We 5 Qold 51% #o= et mebd A wast golsm @l
guol we Aol AvAEel A9H AUAE FLB, ehel BT

Wl Ets 2B A7F 485% 2 7 wkow tgo®m wel ALY HY 3

o] Wolx 30.3%, MES AH Hu Fujd 4= oA 20.0%, " 2L
FAE WS 5 oA 12% o2 UEelytth wEka] tkdt Ba=el A
F Hla7F 7bed Aol Av|xtEo] AL AdAlE H&B 2Eo]o A Fuf

St 4 FE oRde &+ Ak
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5 A AdAl o Al 77 A Ad 7E

2 RFEo]l Ao AdAl Tl Al fE5 AdE APt o 7)Ed o
af Abw i Adbs <F 28>0lA W uheh Zo] Aol AdAl T Al RF
AAE hAs F dE 71Ee o8] AdeehE & 40.1%=2 7HE B
o, HEoR vt Bd= gl AFE va b o 21.5%, AlE AR}
2R g9l FolA 204%, WE wlE T FA] 7l 7bs ol R 85%, TRE
A 59 SE 46%, frE AL A= 2 @H 35%, Ak FH Y
B b oR 15% woR yEyth o= &njAbEe] il A HlE

225 H9AHow uysts A, AFol Wi vuet AR HAIAE F

T T R (N) w28 (%)
7} A 3l & H 185 40.1
thFe nAls g AE v vbs AR 99 215
AE Arer G & golA 94 20.4
e wlE e FA 7 s o5 39 85
T2 RAYN 5§ 21 46
frE Ade 2= H P 16 35
Aol 31 2 A" Tk o F- 7 15
7 461 100.0
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5. A& AdA] A& H
1) A9 A oA AHg g7
2HAES] A Aol gl AbE oo fe) A¥E Au <E 20>

o} o] AA A AIAE AL E AN A7) 844%FE Tl REES 2] 5}
Rom TEx e 4n|AE 156% % YERTE o] o5l 9 A1 (2013)129

of AFolA A9)A AwkAl AEEO] BI%E Ve AN Ha B FA
A A skl met 2SS A9)A Al Abgel AR Frhsha g
Ao AT
gz ogol dAuT @4 A9H ABAE O wol Agsm U

ovl, el wek Foud Aol7h vhehgrh(?=23.24, p<.00D). A 1(2013)150
o ATANAE elgol gt 4H AUAE o Bol s Ut Ao
2 ebon, ol Alzte] B2 ol Folw oleld AW 7 AS AHe] Tl

g Abgstm QA 2ok, 0Me aMAE a8 @S sugug @4 2

94 ABAZ W wol A dPot Felne zol hehbA e,

Az AT LW 18 2o sudud @4 494 A9

AE d wel gt Aga, Bl L Au A6 Aol A &
2

AA A9 AvAE gL 9 Wk

=
_>|i
_\1
ol

ot

120) 17, AAV0I), R AU W ALl AAE o] Bk w3
ol 4 Aelol B AT, eyE 5, A2), pp. 129-136.

130) AA13), ¥ EE 7R AP A& Ao B 22 H P9 IA A A
gyjo) we 49 v o dEoen Auisty AALete =T, p 26,
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Agstguns Aol ke ANAALE AR A9H FHAZ

S5 BEEE A4 AN T84 g 2udud @4 A4
AAE g QA gkm, NP AuAs 84 g suAn

o AR A AGAE o Wol AbEsta A ew, F5 ggel wEt
gk Aol 7} yEbukth(x?=21.92, p<.001).

Ape] A AAl 1A FEERE ZAQM AGA AR FEo] EL Mzt
7b 28R ke 2R A A H AdAE o wel Abgstal Ao
m, 2 AdA 1A FEe] wel feojn g Aol rh vhERRTH((*=22.53,
p<.001). o= ke kAol ek A2 o] =&FE Ao ApdA ]

TOAS 9 & dHsta, ol & AR HVv Aol U= AR

oAyt dR EBrdol WAl AwA, Telan Apejd ApekAl Q1A ol
¥ RVATE 284 GE AAET A AHAS W gel AHgsta
2 AT,
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<E 29> Aol AAl ARE o

2

7 < X
7 2 o by 7 b D
g 141 3 189
g W (74.6) (25.4) (41.0) 9324 0,000
o1 248 2 272 (1)
91.2) (8.8) (59.0)
116 2 142
204 817) (18.3) (308)
132 20 152 148
a9 :
= 304 (86.8) (13.2) (33.0) @) 0477
141 % 167
40 (84.4) (156) (36.2)
s 54 10 64
(84.4) (15.6) (13.9)
] 73 13 86
AR
(84.9) (15.1) (187)
154 % 179 128
Z] 3] AL E A
) e (86.0) (14.0) (38.8) ) 0.864
44 1 55
ol 2@ Aju] 4%
R AN =R w0 (20.0) (11.9)
) 64 13 77
R A=
dRTE (83.1) (16.9) (16.7)
] 13 14 57
=8 =
SEHa &4 (75.4) (24.6) (12.3)
o ) 270 A8 318 456
Az 59 i £ .
] Rl (84.9) (15.1) (69.0) @) 0.102
) 76 10 86
g =
A &4 (88.4) (11.6) (18.7)
A 116 16 132
(87.9) 12.1) (28.6)
=] 55 9 64
e (85.9) 14.1) (13.9)
63 2 91 21927
3] 2 g} ol =z A
SrE ! (69.2) (30.8) (19.7) () 0.000
e 124 18 142
(87.3) 12.7) (30.8)
s 31 1 32
(96.9) 3.1) (7.0)
249 4 N 21 19 240
kA ©92.1) (7.9) (52.1) 9253 0,000
9 | 168 53 21 (1) :
T T (76.0) (24.0) (47.9)
] 389 72 461
A Al
(84.4) (15.6) (100.0)
sk p< 001
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2) A AGA AHE ol

aulAEe] AAH ATAE G ol fol dlal ANE AE <E 30>

3ol AL ARAE W wHFE, Y A A% A g
aulA7L 370%2 4 wkor, Bgo® MAARCIM, F2A, g, A
= o 22.6%, d3@Fshd(EoAH, st

WA oW 35.2%, S3Ad(HA e
LAY, F3) o 51% =2 et
AEEE Pl dgdun AL aAdAEs Saddy IR w3, 493
s oS 98 o wol AFESA L, e AR MAFE oS 9

s | wel Agstgom, dol uteh felue o]k EhktH(?=9.36,
3

p<.05). WAL Aol A% o] AelH AekAE F3@d o
Vst YA BHo AL AFol JRT Bk, e s)u,
e BAE A8 Agsts vgo] ARG o A vy, 2 Ay Az
Fa =

oAb e melth ol Adel weh A9y AwAl ALg )
Asm, dAe F v A8H wio, oy
g W% lde] moh WESE Al EARES ekt
APdEE Aol He AMAAFE AH ABAS SHAY oY
sal o el AgseiL, 00 avAE 2PA @ mudnc 9%
s s A o wol Agatgon, Aol Be 2MAAFH Ma
A ooge Sa) o wol Agsdn, Aol ue fov@ Aol e
S oH(x*=19.51, p<.01).
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é

mlm

_lloir

sy e o o wol AHgSHI, ARAY 2w 184 ge

aEl ARt 3% e e oA o gl Agsgon, AgFR/TY

131) A 9(2024), o)A ApE e B GGl #et G A7 0 AR FE,
A=efsha hehel AApeke] =, pp. 24-25.
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9 AuApE TEA 2o xvAnn ARIF WS 9 o wol g

AgeEes Aol we 2uAASE A9H AaAE F3AY
A sl o wol gL, AFHYe] £ 2AAFE W v

dwe fld H ®ol Abgstdloy Folv e Aol yEbbA st

9Y BgEEt g9 vt 284 g sugud 494 Ao
g 9% wg o2 fs o gel AgdYd, BEYA AuAE 134
e audut SRAY Age ARM, WAPA R 184 g

Festd o ¥ el we

>

v AtE T A oS 9l o Bl
Frejm gk zpol= gl

o] Zo] AuAELS AgH AGAE IAF w5 AWE & N B
o] Abgstem, FAI 300l My, e ARF-F o] FARSHE AH A
b a28A g AuxEt Ao AdAE 9§ w3 Gqis o B
o] Ab-&33Att.
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<3 30> Aol AbdA] ARE o]

o a4 99 e 420 AR X
T = I F R I T ] () P
A 35 61 36 9 141
e} *
. (48 433) (355 (64 (62 936
o] 4 53 &3 101 11 248 (3)
° (21.4)  (335)  (40.7) (4.4) (63.8)
204 39 42 31 4 116
(336) (362 (267 (34 (299
31 50 43 8 132 1951
o] &
e 80 935 (379 (326 6D 339 @6 000
1 2 141
404 8 5 63 8
(12.8) (36.9) (44.7) (5.7) (36.2)
4 20 18 13 3 54
(370)  (333)  (241) (6 (139
16 28 27 2 73
AE2
2190 (384 (3700 27 (188)
28 62 57 7 154 23.59"
AKe: | A}E &)
o HA (1820  (403)  (370) 45 (395 (2 002
o 2 14 13 11 6 44
Au] == /71e}  (31.8) (29.5) (25.0) (13.6) (11.3)
10 23 29 2 64
;‘(jo—] Z 3 /= ;_(_]'
HERST (156)  (359) (453 (3.1) (165)
e e 14 14 14 1 43
°T T (326) (326) (326) (2.3) (11.1)
e N ) o7 101 12 270 832
gm MEEES 00 @59 @4 44 64 6 026
_ 14 33 22 7 76
ety =
R EA g wza (9289) 9.2) (19.5)
26 41 40 9 116
a4
(224) (B3 (345 (78 (298
12 21 20 2 55
4
218) (382  (364)  (36) (141
B 15 26 21 1 63 8.81
ARS
B9l 18 938) (413 (333 (6 (62  (z 079
Rt 32 44 43 5 124
(258) (355 (347 40) (319
. 3 12 13 3 31
©7) (387 (419 (97 (8.0)
. 83 144 137 20 389
A A

(22.6) (37.0) (35.2) (5.1) (100.0)

x p<05, *x p<l01
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3) ALM AaA ALE W=

aHAbE o]l AL AdAlE AFEshE WlEe] Wie] dAuE Ade= <&
31>3 o] Aol ARdAE oF ARt AREe= WA 51.9% =2 7
Botow, tgow wjd ARE 28.0%, A&l AFE ol vt ARE 13.4%, A
2wk AFS 54%, FAIZE okl &F ARt AlE(2x = HA EE )
1.3% o= vetskth. o= e 9](2015)1329] Aol A wid Apejd A}

SAE AFETRAL S vl Eo] 208% = VM wokW A= Aolg A

AAE AFol UE FredAee AMTT oldd FFe A9 Al

et A2 o] ofds] AdAolr, AGH AGe] Tl TE3] HHEHHA

AERE= dgol ARt AYH AGAS 9F Ao ¢ o] ALY
i, g FARY vid o wol Abgsgien, Aol wel Fojvgk A
o] 7} YEbR TH(x?=18.44, p<.01).

AMEE Aol WE LHAAFEE A

o
-

A ARAE el F A9a

S e auART A9 A
g Aslde] A dol o wol AgIAAL, AN auAE aPA gL

2n[AE T ofF Alel, B avAs 284 @2 avAEd fd o

132) ZA1e 21(2015), @=Qlol A dFmE3 zefdapatael ek A2 ALg e A,
oj gF 7 77 875] %], 53(1), pp. 16-22.
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go] Abgat o, F5 el weh fFowgk xe]zk YERth(x*=28.53,
p<.05).

o] A3 o]l AMAEL LM FEAZ o F Al b @ol A&k
on, FA A5 gele] AAQ &yt 18R e avatRT o)A

A9AE 9% Ao o Bl ATt

§ d
o

<3 31> ALA ZTEA AL %

uf] & g]%]_ 7&2;— %74—? o9l % X2
’ - AHg l?ll ol ) ﬂg qopwr (df) P
S i S g
o 24 77 28 9 3 141
. 170 G416 199 G4 @D @82 asat
o1 4] 85 125 24 12 2 248 (4)
° (343)  (50.4) 9.7) (4.8) (0.8) (63.8)
ol 2% &7 12 9 3 116
@16) (78 (103 (78  (26)  (299)
59 70 17 5 1 132 1011
%12 .
= 304 (295 (30) (29 (3% 08 (B9 @ 08
409 45 65 23 7 1 141
(319 46D (163 (GO (07 (362
o 10 21 6 4 2 43
RS 29
233)  (488)  (140) (93 @D (LD
H= S 75 143 35 14 3 270 7.36
sy IR ES org o 130 G2 an 6od @ 0%
Hatel = 24 38 11 3 0 76
@316 (G00) (145 (39 (00) (195
34 57 16 8 1 116
A4
293)  (49.) (138 (69 (09 (298
_ 15 25 11 4 0 55
4
@73) 455 (000 (73 (00 (141
3 ;,; A4 6 41 11 4 1 63 28.53 0027
9 ©5 651D (75 63 (16 (162 (16
v 44 65 10 4 1 124
@5 (24 8D (32 (08 (319
714 10 14 4 1 2 31
@23 452 (129 (32 (65 (80
A A 109 202 52 21 5 389

(28.0) (51.9) (13.4) (54) (1.3) (100.0)

x p<05, *x p<l01
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4) A2 AdA AR TH

v AHEC] A M AGAE AMgEE Wl dis) AW E Aie <F 32>
oF o] AL AJAE ofxle|
gown, thgoz 9Esy] el ¢ wnk upEth 29.0%, obxlel g W mpE
i, wol UAY Ee Bow piutEnt 14.1%, 2~3A1zkatth sivkEtt 9.0%

=

ot E s AWAh 478%% b B

2t 4ol o gnth Aol AwAE obdel @ W wh=i, el U
Ak ol oW o @eol St oJ4e WAtk obHl  Wu ol
of wgtor], el wel Felulgk o]k hERRTH(P=8.30, p<.05). ol
oL} (2018)199) AN o4 SEAre] 518%7k A9 M A E Sk
0 $Yd Adshs AelE Mot Qo B AFeAi diel ojgn
Folup £ A% A AEEES O Wol AAsE FFS dehid £
ARAQ0IIWE] AT el 69.6%7F A4 ARAE ol Aol & W

wE W, B AT 44 AEEE JyHos

B, AFel HE AMAUSEF 9F57] A
F aw o 2ol slwgou folud Aol et ekt
Agues ARAA 2047 28A e RuART A9H A9AS

bl @ Wm o wol wxkm, wul W Au /e A FAse

133) o1 (2018), #) A EA FF o BE ALY Z o] vFE HHE G
Az etu Ak sty )\4/\}61—_4‘_?__ pp. 27-29.

134) AW (Q013), FYEY 28 FeA#Fe] b I EG AEY o] B F7, %7
oﬂx].q.] 6‘]—le °J7:11;H61— 2 S| /\}61—_4 1_?:, pD. 76-78.
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<3 32> Ao A ZrA] AFE W

; ore 9257
) SRl EwmaEn 2-3A7 TS K
7 2 @ow ol g wnh U A & D
wheth ol gem whihed S
o B
A 57 28 15 41 141
. @04) (199 (106 (91 (362 8.30" 0010
o] %) 129 27 20 72 248 3)
° (52.0) (10.9) (8.1) (29.0) (63.8)
ol 55 16 5 10 116
“74) (138 4.3) (345)  (299)
66 17 13 36 132 6.71
B 304 G00) (129 98 (273 (339) ©) 0349
400 65 22 17 37 141
@61 (156 (21 (262 (362)
] 23 9 1 21 54
a4
426) (167 (1.9) (389)  (139)
. 33 11 8 16 73
e (52.1) (15.1) (11.0) (21.9) (18.8)
B 79 19 20 36 154 26.63"
49 ARA G13) (123 (1300 (234 (395) (12) 0.009
a2 20 10 4 10 44
A 2A/7E 455 (227) ©.1) 227 (113)
o 2% 6 2 30 64
AHFHEA o) (9.4) (3.1) (46.9) (165)
T 9 1 17 43
N € ) (20.9) (2.3) (39.5) (11.1)
A 130 39 % 76 270 884
sy ML ES el 49 03 @81 (694) ®) 0.183
o 40 7 9 20 76
ol =9 56 9.2) 118 (263)  (195)
A% 52 22 10 32 116
448 (19.0) 86) 276)  (298)
o 23 8 16 8 55
M (41.8) (145) (29.1) (14.5) (14.1)
5 25 11 2 % 63 48.37°
) fic @7 75 (B2 @D (162 (2 0.000
oo 72 10 4 33 124
el (58.1) (8.1) (32) (30.6) (31.9)
w7 A 14 4 3 10 31
452) (129 9.7) (32.3) (8.0)
q 186 55 3% 113 339
@78 (41 9.0) (2900 (100.0)
# p<0b, xx p<l01, *=xx p< 001
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5) & Al A ADA AL A7)

ZH[AE o] 9 E A AL A E AE S A7l die] dyE A
= <& 33> Zo] ofF A AL AFAES 9F 308 doll ARk
H A 7F 432% = 7Hg wkew, tgo® & A 206%, & 1A% A
24.7%, &= 2412 A 26% o= YEYET

AEEE G0l AdRT oF A Ao A F Al ¥ Bol
AFEE AL, oS FART 9 F 302 Aol o @ol A&t om, R
wheb ol u gk Zpol7F YERS TH(x*=16.59, p<.01).

AREEE d¥e] B2 AnAdsE 9F A A AdAlE 2E 14

Aol W ol AHgRAL, Aol B AMAAFEE 9F 308 el

B>

Yol aHAE 2 e AuAnd 9% Adel § ol Agsigon,
Aol weh fom e Aol b VEbRH(?=1550, p<.05).

Aues G AR 2t a8 9 AuAnt 9F A
A9A ARAE 9% 308 Aol § ol AFAAL, AFA AuA
aEA sre zuAEt 9% 1A del, @l 2 Auxz/sE H9d
FASE aMAE 34 e AuARd 9% F49 o Bol A§3%
o fejulg Aol vhEA ek,

AzEas AF0Y0] e 2MAUFE At 284 Fe &
MART 9% Al ASH ABAZ 9F 147 Aol A 308 Ao o el
AgS G, AERYo] e 2NAATE 9% Ao § Wol AEo
G (2=1712, p<0D). ol 8
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Jep,
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<3 33> F Al AR ZeA] ARE A7

o N B B B B A X )
- oA ZF A IAZF A 302 A AA (df)
A 6 30 48 57 141
g oo (43)  ©QL3) (340 (404 (362  1659"
o o1 4 66 120 58 248 (3)
(1.6) (266)  (484)  (234)  (63R)
207 2 % 65 23 116
(1.7) (224)  (56.0) (1980 (299
1% 504 2 31 54 45 132 15.50°
(1.5) (235) (409 (341 (339 6)
p 6 39 49 47 141
(4.3) (277 (348)  (333) (362

1Al 2 14 25 13 54

K (37) (25.9) (46.3) (24.1) (13.9)

P 0 29 28 16 73

e (0.0) (39.7) (38.4) (219  (188)

a9 R 4 30 71 49 154 20.81
(2.6) (195  461) (318  (395) (12)
ghuj 2 2 5 18 19 44
M 2=A/7 e (45) (114) (409 (432  (11.3)

e 2 18 26 18 64
BAFEAA 5 @sD @0 8D (165)
[ 3 4 16 20 43

(7.0) (9.3) (37.2)  (465)  (1L.1)
gHm =g 4 63 119 79 2710 17.12"
(1.5) (252) (441 (293)  (69.4) 6)
g =4 3 24 33 16 76
- (3.9 (31.6) (43.4) (21.1) (19.5)

g 5 30 46 35 116

ve (4.3) (259) (397 (302)  (29.8)

o 2 13 % 14 55

e 36)  (236) (473  (255) (141

B s 1 8 29 25 63 13.77
20 ° (1.6) (127) 4600 (397  (162) (12)

e 2 38 50 34 124

TRe (1.6) (306)  (403)  (274) (319

o 0 7 17 7 31

e (0.0) (226)  (54.8)  (22.6) (8.0)

A 10 96 168 115 389
- (2.6) (24.7) (43.2) (206)  (100.0)

* p<.0b, #x p<.01
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6) A& Aol A A e SPF A<

MRS AMEEE ALA AdAle] SPE A el dis] e E Aue
<FE 34>9F 2ol Ao A SPF A4 Fol SPF 50+2 Al&3t= &
v 27t 553% % 7Hd werow, the o2 SPF 30~50 "W 29.0%, SPF 15
~30 "W 12.6%, SPF 10~15 Wk 31% = &2 Ebytt)

AUEe FAdo] odrt 29 AwAle] SPF A4 Feol SPF 30 = vt
S o 2ol AFgstgar, o2 FA R SPF 30 ol 4S vl @ol A&sel
om e ue} fon| gk 2ol 7p YERGTH(x*=34.94, p<.001).

AFHRE Ao B 2HALFZH #9M A SPF A5 Fol
SPF 50 "¥Hs O @o] AME3tda, dddo] A2 AuAdSFE SPF 50+5
tdovd BAHeR Fojwg ol 7t vEbLA ¢k okt
= HEsEol e AnadS4E ze)M AwAle] SPF A

F o SPF 15~30 "S- o o] A3t 1, gt &40 A¥|AE
%_ (ex]

o el A4

ol

CEERE

f

A B 2HAET SPF 50+5 © #ol A
M Aol 7h ERA ot

AR B R 4 AvATE 29A 2 AHAEG Ape] i AghA
o] SPF A5 Fol SPF 30~50 vwh& o @o] ARg3ahlaL, Rdel &
E 284 g2 AT SPF 50+8 © Wol Abgstlen, IR gel
wheb freul gk Apol 7k e TH(x*=30.65, p<.01).

o g3t ol 2MAELE Ao AkAl] SPF A% Fol SPF 50+& 7HE
wol Abgstglon, of gt d% Brglo]l WIZHAQl Aviabh aEA g &

H AR T 9] akebA o] SPF A= ol SPF 50+& ©f @] Abg-st3ith.
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<3 34> AFE A A AeA| o] SPEF A=

SPF

SPF

SPF

oe B 10-15  15-30  30-50 S(i ¥ A (gﬂ »
Mg e wg
10 31 27 73 141
4
(7.1) (2200 (191) (G518  (36.2)
. 34.94 0.000
2 18 86 142 248 3)
o] A4
(0.8) (7.3) (347  (573)  (63.8)
3 12 31 70 116
20t
(2.6) (10.3)  (267)  (60.3) (299
3 16 39 74 132
a1 301 398 733
(2.3) 12.1) (295 (561 (339 6)
6 21 43 71 141
40
(4.3) (149) (305  (504)  (36.2)
, 3 7 9 24 43
assha £4
(7.0) (163) (209  (558)  (1L1)
q= 8 33 82 147 270
i; B! 469 54
o (3.0) (1220 (304) (544  (69.4) ©)
1 9 2 44 76
getel &
(1.3) (11.8) (2890 (5790 (195
5 20 37 54 116
a4
(4.3) (172) (3190  466)  (29.8)
4 10 21 20 55
=4
(7.3) (182) (382 (364  (14.1)
an 1 11 12 39 63 o
o 14 0657 6,002
Ehd (1.6) (175  (190) (619  (16.2) (12)
1 7 34 82 124
=g
(0.8) (5.6) (274)  66.1) (319
1 1 9 20 31
REERY
(3.2) (3.2) (29.0)  (645) (8.0)
12 49 113 215 389
il A
(3.1) (126)  (290)  (55.3)  (100.0)

ok pl 01, =k p<.001
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7) AHS A9 AdAe PA T8

anEel AgsE A9 AvAe PA S dd 4nE dvs
<% 35>¢ o] PA+++& AMgste &MATF 324% 2 JHY wkow,
PA++ 285%, PA++++ 17.5%, PA+ 44% o2 YEY A, A&t AL A
AAlel PA S7& & 2t auAE 172%8 AA8A,

FuE gyl gt Agss 44 Aael PA ST da 2
B33, o4 e BHRT PA++2 U Bl Agsgon, Judl met fol
W g o]k VERRTh(@=1664, p<OD). 3 E (201913909 ATANE FA
of grrh Agats A4 Al PA Sl v AX o] wko
W, o e PA+++ AES O Wol A 4L nol, B AT At §

A FFE Bk ol A9A AvAel A5H Axe] B ol B
oA M 4 Aolsk s EATFE AL
AWz 30U LAt 184 @e zvdno 494 4w

PA 5 Fol PA+++2 U Bo] A§5AR, 4009 2uAE 18A g
adl ARtk PA++S o ol Agstdon], Aol weh foud o]t
e TH(x*=19.82, p<.05).
Azggans HESHo] ¥ LNAASLS A4 AvAe] PA B
==

Fol PA+++& B ol A83sgin, AE3

9% BgEEE 24 AU 234 e AuAnd A49H Fax
PA 57 %ol PA+++2 © Bo] A§HAL, WHA 2uAE 134

e 2vANCh PA++E U @ol AgSRon BAHCR fong Aol

o

135) AEH(2019), 8 FeA AFE 94 FREH L 4EZ v d7 AZO G
Abd et AALERY = . 30.
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7b ebA kg
o)zt ol 2HAEL Ao A PA TF Fol PA+++S 7HF
wol Abgatglon], of g3t 30019l &mAst 1%A ke auAuct 29

A AgAe PA 5% Fol PA+++& o @ol ALgalivh

<3 35> AE A A AdAl o] PA 55

2k

= X
e = PA+ PA++ PA+++ PA++++ weaA Al df) D
e 13 41 36 24 27 141
e o 02 29D (55 (AT0) (9D G62) 1564°
e o1 4 70 90 44 40 248 (4) :
° (16) (282 (363) (177 (161) (638)
201 7 27 32 27 23 116
6.0) (233 (276) (233) (198 (299
6 30 51 17 28 132 19.82"
a8 011
° 30t 45 (@D @8 129 @2 @39 @ 0
407 4 54 43 24 16 141
(28)  (383) (305 (1700 (113) (362
et ze O 12 13 7 8 43
T EY (7o) (279 (302)  (163)  (186)  (11.1)
A% L 12 77 85 49 47 210 218
O i %9 0.975
sy T ES 0 085 GLe) (81 (74 604 @
Herel =9l 2 22 28 12 12 76
(2.6) (28.9) (36.8) (15.8) (15.8) (19.5)
e 8 34 36 20 18 116
e 69 (293 (31.0) (172) (155) (29.8)
5 17 20 6 7 55
4
9.1) (30.9) (36.4) (10.9) 12.7) (14.1)
b= 1 19 19 9 15 63
o 14 17030 384
EFS] (1.6) (30.2) (30.2) (14.3) (23.8) (16.2) (16)
EEe 1 31 43 27 22 124
0.8 (2500 (347 (18 (177D (319
2 10 8 6 5 31
9l 744
65 (323)  (258)  (194) (161  (8.0)
. 17 111 126 68 67 389
7 A|

(44) (285 (324) (175 (172) (100.0)

* p<.0b, #x p<.01
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8) A& A&l AaAd +3

M| AEO] AbEeteE Ao AdAle] FEel el A E Ade <F
36> o]l Ao AdAZ 24 FElE AMEStE Av[AVE 375%E 7Y
woton tgow Ay ) 322%, ~€ FE 12.0%, #lo]x/olA A

H FH 92%, A FE 58%, ~xy o] FE 1.8%, 3}¢rl I
eSS WS A (20171809 A9 v R 2 AF A E
£

2 APATe 57%E Y Skl e, o= tHEAd I Fd

ox
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52
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32
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ot o] MAEL Ao AdAlE 24 HHE M ®ol AEst
=

ow, o] ofdrn o) Apdka =

<#E 36> AR Ze)d AdAl o] 7

o]/
Lo 2W =8 A 2" zmdel aen hEE
R L L A L A I
ECl
w . 61 75 15 26 6 4 4 191
iy (31.9) (39.3) (7.9) (136 3.1 2.1 2.1 (100.0)
o a 122 138 18 42 4 5 48 377
(32.4) (36.6) (4.8) aLny 1.1 (1.3) az7 (100.0)
. A 183 213 33 68 10 9 o2 563
(32.2) (37.5) (5.8) (12.0) (1.8) (1.6) 9.2) (100.0)

136) M<3&(2017), AAA, pp. 70-72.
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0) A M FeA A 29

v AHEC] A M AGAE AEEE F9o dis) A¥E Aite <F 37>
7 o] AL AGAE dwo] ALEEE &HAF 506%2 7Y Bekow,

SO 2 B 281%, # 115%, & 6.7%, the] 3.1% o2 el @3, F
#9F(2022)13D 2] A Fo M= DFo] AL&slE AH AV 84.1%E THE B
om, 5 88%, T &£ 71% £o 2 YEY 2 AFe AolE BT ol
A9 AGA Abgo] ARG dFelnt oA gy, K3 & T otk
& A F9E A GdE I leS AlAREHL

AR E gAdo] odAdrt Ao AdAE E3 & e, & o g
AEEA L, e dAd R A o weol AMEsTh

o]z o] AMAELS AL ATAES Aol 7P Hol AgEon,

ofdo] dA BT A AdAE =l ¢ Bol AHEsinh

2L

<3 37> AL A ATA AFE H 9

(B &5, N=389)
-+ 7 A= = = o] & Al
o . 122 78 34 10 19 263
B ° (46.4) (29.7) (12.9) (38) (72) (100.0)
234 120 47 12 28 441
o] P
(53.1) (27.2) (10.7) ©2.7) 6.3) (100.0)
356 198 81 2 47 704
A4 A
(50.6) (28.1) (11.5) 3.1) 6.7) (100.0)

137) H A 0H(2022), FZ )79 )9 et AL e m2 HEEyz) vrEE o)
T dsta FatdlEtighd A A=, pp. 33-35.
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10) A zAdA AR Al AL AIA A

v Abgo] A9l A Al A Al AbS e Al Al e duE At

L <E 38> o] A9 AuA A Al AAAR FAA ZS A=

1©

2H R 7F 511% % 7H Bokorn tgow FAA oY 254%, FAA
B 9.0%, a4 A 6.0%, WY E9 45%, vt FdA 2.8%, A
29 13% <oz e}

BAEEE FAo] ARG A AdA Al Al ARAR S F3

>
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iy

A4 A v FAAE O @ol AL, A4S dART FAa4 ed
Za74 98, 294 B35 o gol Agsrh
o) ¥} ol xuAEL Aol AdA AH A AEAR FAY F& M

AbgE e, ddo] o E T AL AdAl Al Al AlFAR S EFS
&

. 2a4 2a4 =2ad  2ad 2ad 2ad o
o Ty 4 ed A" "% @9y zaq
106 19 34 11 6 4 8 188
SE
G64) 0D (8D (B9 (2 @D (42 (1000
202 17 119 43 21 4 9 415
o ]
(48.7) 4.1 (28.7) (10.4) (5.1) (1.0) (2.2) (100.0)
308 36 153 54 27 8 17 603
A A

(51.1) (6.0) (25.4) (9.0) (4.5) 1.3) (2.8) (100.0)
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11) #Aejd AaAl AHE A AF AFS ABA 54 =

avatze Ao AgAl Abe A AE AR AWM =4 Aol s

3R Ashe <E 39>0M mi upsh go] AslA AeAl g A AE

AbE ARAE TR FER AT ele AWATE 88% = UM wten,
Uesoz de oA Fe=v 350%, AsHEH 704 w838 v 16.2%
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7F 639% % 7HE Bk
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, AE Qo] mA @gE Anabe 255%, AS5-H
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ABSTRACT

A Study on Awareness and Usage of Sunscreen

Ejae Choi

Cosmetics Major

Department of Convergence Beauty
Graduate School of Convergence Beauty

Sungshin Women’s University

Amid the growing cultural emphasis on personal appearance and
preventive skincare, sunscreen has become an indispensable part of daily
skincare routines. Although public awareness of harmful effects of
ultraviolet(UV) radiation, including its roles in photoaging, pigmentation,
and the increased risk of skin cancer, is relatively high, many consumers
continue to demonstrate limited understanding and inconsistent usage of
sunscreen. This disconnection between knowledge and behavior suggests
a need for a more comprehensive examination of how sunscreen 1is
perceived and applied in everyday contexts.

This study aimed to explore the awareness, purchasing behavior, and
usage patterns related to sunscreen among Korean adults in their 20s to
40s. As a consumer group that actively engages with skincare,
individuals in this age range could provide meaningful insight into

evolving cosmetic practices and sun protection habits. This research



investigated how demographic characteristics, personal skin concerns,
lifestyle factors, and digital media exposure could affect sunscreen-related
decisions and practices.

To address these objectives, an online survey was administered to men
and women in their 20s to 40s residing in South Korea. A total of 461
valid responses were collected and analyzed using statistical methods
including chi—-square tests, t-tests, one-way analysis of variance
(ANOVA), and descriptive analysis. The survey covered a broad range
of topics, including knowledge of sunscreen indices such as SPF and PA,
criteria for selecting sunscreen products, frequency and method of
application, and experiences with product-related discomfort or irritation.
Findings allowed for a detailed exploration of consumer behaviors and
factors shaping them.

Results of this study are as follows:

First, although most participants were aware of risks associated with
UV  exposure, their understanding of sunscreen terminology and
application techniques was insufficient. Many respondents were
unfamiliar with distinctions between UVA and UVB or with specific
functions of SPF and PA ratings. As a result, decisions were often
based on surface-level impressions such as packaging design and
product popularity rather than on a clear understanding of protective
efficacy. This underscores the importance of public education initiatives
that provide consumers with accurate and accessible information.

Second, sunscreen purchasing behavior was heavily influenced by user

experience and convenience rather than by product function. Consumers



placed greater importance on aspects such as texture, absorbency, and
how the product was felt on the skin, while objective effectiveness was
often considered secondary. Social media, online reviews, and peer
recommendations played a significant role in shaping consumer decisions.
These patterns suggest that the influence of informal information sources
i1s growing, raising the need for trustworthy communication strategies
that can compete with unverified online content.

Third, although sunscreen use was relatively widespread, application
practices did not meet professional recommendations. Many participants
applied sunscreen only once per day, typically in the morning. They did
not reapply it later in the day. The face was the most commonly
protected area, while other sun-exposed regions were frequently
neglected. A portion of users reported negative skin reactions such as
dryness and irritation, especially when heavier or strongly scented
formulations were used. These findings highlight the need for both
gentle, well-tolerated products and clear, actionable instructions that
support complete and consistent use.

Fourth, although most respondents indicated a strong intention to
continue using sunscreen in the future, their actual routines revealed
gaps in understanding and commitment. Usage tended to be situational,
centered around outdoor activities. Reapplication often lacked consistency.
Despite high usage rates, many participants reported relying on minimal
information when choosing or using products. They often skipped usage
instructions or selected items based on convenience. This highlights the

need for enhanced education on benefits of proper and repeated



sunscreen application, as well as better support for users through
intuitive packaging, clearer labeling, and improved accessibility.

Findings of this study point to a clear gap between intention and
behavior in sunscreen use. While adults in their 20s to 40s expressed
strong motivation to protect their skin from UV damage and maintain a
youthful appearance, their actual knowledge and practices often fell short.
Improving sunscreen behavior will require not only innovation in product
formulation, but also strategic communication that fosters informed and
habitual use. Educators, skincare brands, and health professionals must
work together to deliver guidance that is both scientifically sound and
practically relevant.

Building on these findings, this study provides foundational insight into
how sunscreen is understood and practiced among Korean adults in their
20s to 40s. By identifying key behavioral tendencies, knowledge gaps,
and practical barriers, this study is expected to support the development
of more targeted educational resources and consumer-centered product
strategies. These contributions may help bridge the gap between
awareness and action, ultimately promoting more consistent and effective

sun protection habits within this important consumer group.
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