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Lol RATAA
53 AT I
Hel i S
B SD B SD ' df ___»
o] 50.09 8.00 49.59 8.12 1.07 3,031 .09

1Y S22 5 vt Ay, G4 g9 1~44E v &2 AR "]&5tY
2 2 Zjog BEAML]tHWilcoxon A& p=.29). o]2]st
o E3 2] @olo) T FolsAol P iy ol Alol7k Qg TMsAel 2L AAkC,

<E N-4 £7] 99 42F 53 AY LE| i Aol

A g (o]

Wl nm o o 9% 24 24
g % g % 14 )

Sz 636 41.6 596 39.6

3pE 419 274 422 28.0
A i 1,125,704 .29

255 381 24.9 398 26.5

12 92 6.02 89 59

7 M5 cHp<.001). @<.05 5
FolA9 o xto] HZ(Bonferroni) ZAxt, 200He} 30th It Atolg AlQ]gt g A¥CH F S
Apol7t elet Aoz FAEQICH o2t Aute AYUIt 2545 7] 499 =Y m0j53H0

2 770l 3= AR

i

<E IV-5> £7] 99 53 Fael AP o]

53 AR
P73 2
Hol 20 30cH 40 50c] 60c]

o4 SD "4 SD FB4 SD H4 SD FHF SD F dfl  df2 b
AP 5221 798 5198 7.73 50.55 7.29 4893 780 4564 7770 6179 4 3,028 <.001

ia

AZdol g &% v Y Z2E vlust Ak, 200014 60tz AFu7t sotdas 55] 4
2% H]go] o]t I E(53.8% > 51.3% > 43.4% > 36.1% > 19.2%)0] F3I5tA Ueld=d, A
2 o|g3st v]& Ro]7F EAAN R goJst Zlog EAME I tHKruskal-Wallis AA: p<.001). <.05 5
FolMe] o8 Ato] A7 (Bonferroni) ZAx}, 20t} 30ty, 40tiet 50t 7t Apol& A|Qjeh L& oS
H o]zl golat oz BAHL. ol2id AW EF AU} 245 £7] Y99 Fue Folk
Eﬂo]

2 7he/dol 3= AR



< V-6> 7] 99 % 558 UY 22 AJUE Ao

wol  Ax 20t} 30ch 40r] 50ch 60ch 2918 7% At
St oy 9 % W % W % B % 2 df p
455 321 538 302 51.3 272 434 220 36.1 117 192
3pE 141 236 155 263 181 289 188 308 176 28.9
Ay 24111 4 <001
255 112 188 114 194 154 246 160 2062 239 392
155 23 3.9 18 3.0 20 3.2 47, 0.9 78 12.8

goz, AR A9 pRo 0E 53 HATHL) Aol BA Ad GEA(50.59). Fi A
(50.36), &9 A|(46.96)9) #0= BF F4Tt ¥/ Ut AR Alge] 78I} F42 £7] 94 &

£7]

o Ha7t B Aol AnGon, AR olajst o7t EANOR fojgt o EAEICHy
<.001). a<.05 2ZA9 lSH Ato] 7% (Bonferroni) A, HlEA9t S Aol Fa £A9} U
Aloto] xfol7} Golst v, HlmAlel 4 EA19] Aol GOl e oz AL olafdt 2
T 59 Aodo] AzAbS0] ChE Ao AZALS] Hls] £7] Jolo] Zojselo] Wg shsAo] 2
2 AlARITE

F-Z78 2Axt

ot SD ot SD ot SD F o dfl df2 b
A A2 50.59 7.82 50.36 7.60 46.96 8.95 4412 2 3,030 <.001

A& A9 o g £+ a2 Y 225 vl Aa, 53] gi=AlY 54 =A]0] v
W A|Foj|A 44F H]E0] 10%p o] dl, AA= ol2igh vl& Aot AACz {9
Z1o 2 BAr]9itiKruskal-Wallis Z2A: »<.001). «<.05 &4 o2& Xto] ZAA(Bonferroni) 2
3 ohEAel g Ao, F4 wAlob 9 Ado] xfolsh 9ol el thEAlet F4 ®AO] Apol:
golstx] ke Aoz BAs9C). olad At T3k S Ao AZAIS0] T A|o] AHRAS
glsll 71 999 wols3o] 2 7ol 35 AlAkRth

r_O,L' zjo

<E V-8 £7] 99 +F 53¢ QY 19| A9 F2¥ R}o]
wol ax iz 34 B4 291 XY 9% A4 2t
4 % ki % 4 % X df  p
S 554 43.8 513 42.0 165 30.1
3 350 27.7 353 289 138 25.2
xe} Hw 6422 2 <001
255 303 24.0 311 255 165 30.1
155 58 4.6 43 35 80 14.6

woll @2 3 ANTES) Aol 24 2Ayp, Fa AL7F BAlks(51.76), 71

[

A
(49.37), SAI:=5(48.52)9) 0 =7 Uehton], Az ol2jst Aot SAMow gojst oz

- —= T N

-



A THp<.001). @<.05 5049 ) xto] 1% (Bonferroni) A, At SR, HA
wEut leto] T8 Afol7t ojdt ZoR BAEC o2t Aubt Ao whet £7] golo} 2
g} Fojselo] Atolst glon] 58] AA=E FARE SALE BAKIRG 7] doo] Fojs2o]
3 7hsHol 38 AT

L3 AXANTAA
4] e SAl=E 71}
B SD Bt SD Bt SD F dfl df2 p

Al 51.76 7.53 48.52 7.90 49.37 8.46 4697 2 3,030 <001

Adtol ohe & 582 UY 222 vt 2ut, 53] FAlkso v SAkEo] 405 HE
o Y, 24& v]&0] A YUEREH, AA= ol2fet vl Apo|rt sAHCR [T oz FA

THKruskal-Wallis 74%; p<.001). a<.05 &A1 tf2¥ Xx}o] ZAA(Bonferroni) 23, Z& T2
Rfol7} golgt o BAE|gr). oj2igt Aat &t Azl met £7] goje] wule] Fojseio
Apol7t Qloen 53] FAles FARPE SAles SAATED 7] 999 Foj5E¥o] w3 7Isdol &
AREES

g 2

ftlo

<E IV-10> £7] 4% 4F 3 A9 Buol ALY Aol

SN

ol ax COLES SAl=E 71t =9 273 2t
4 % ki % 4 % X df p
10 514 51.0 379 32.5 339 39.5
3p 271 26.9 347 29.7 223 26.0
KA 9349 2 <001
275 190 18.8 353 30.2 236 27.5
125 33 3.3 88 7.5 60 7.0
teoz, o] o2 53 A(TAS) Atol 24 At B A47F oAl 0]49(51.40), 115(47.84),
1E 0]RH43.45)9] o2 w2 UEpen, AAZ ot Atort SAH R fofeh oz ZAMEQ)
CHp<.001). a<.05 #EoAf2] th-g8 Ato] Z47d(Bonferroni) 2yt R= th38 Ato]7t fFojeh o=
A=A offgt Bibe S0l g24S £7] 999 IS FosHol w5 7hedol 25 AAL
ot

a3 AXNTA
53 ANTED) N
wel o= ojgt b ol ol
oot SD o SD o SD F dfl df2 J
&t 43.45 7.52 47.84 8.12 51.40 756 13771 2 3,030 <001

N
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o|gh 42F Hlgo] = UEIG=U(S, oAHR 48.4% > 30.1% > 11.1%), AA= o]2{gt v]& Z}o]
7t EAR o= Qo5 Zlog BAMEotlKruskal-Wallis 724 $<.001). a<.05 £Z&oA9 Th2¥H X}t
o] 7% (Bonferroni) A}, & oS Afol7} {oJghk Aom FAE QT oj2igh Ayt ®3t sheo] =
=75 €71 399 99 Folsgo] 52 7Is/dol 22 AlArEt
<E V-12> 7] 49 & 538 Y 229 stEd xjo]
gl 2% Zelld e ol ol 291 24 2
gl % g % | % 2 df P
ESS 22 11.1 267 30.1 943 48.4
st 3%z 52 26.1 261 29.5 528 27.1 0767 2 <00l
207 85 42.7 280 31.6 414 21.3
155 40 20.1 78 8.8 63 3.2
st E7] 538 258 dlEcke AREASA WS sty Ysto ol HEA 2 oAE 3
S skt SO HEAS 38517 At oF HerRE Y, A9, A9 AR, A &
S 78 AFSAYTA ¥l FUstITt. ojnf, AP Wl ALY HaE AMstgon, YA wHel
=2 HEY MSE Asto] Hu] Har wgsilnh vhe HaERs 2 B olE 2Alo meF £
e 271 999 58 ATEP) & AHgor
3l 2o AL oF ¥4E AASAL RO step() 45 ol&sto] ©AE WA AEHZ 951
Aot o], FdE, AF, A 2, AT, & 5 AT 2o AFSASA WHelol £7] 49 ¥
ATER)E SARCE [RoU|sHA A &ohs ACo2 YEYT olnf], FAACR {ojn|gh A&
A §Qlg msty HYo] =2 3 RYPS AT nPoz HEsi. 2F HAEE 39 2 9
oA At oaah 2o
<& IV-13> A AISA #eld g 7] 538 AH(TES) A5 239 oA At
EHOl 3 A Z3t Al F QXL t w2 sE
(‘=) 54.800 NA 0.602 91.0 < 20-16 ***
SiEs -0.133 -0.222 0.011 -11.9 < 2e-16 ***
2H x|4d -2.706 -0.129 0.355 -7.6 3e-14 #xx
AL 1.211 0.0707 0.312 3.9 le-14 #xx
JUE ojgt -2.397 -0.074 0.604 -4.0 Te-05 #xx
oix oAt 1.853 0.110 0.336 55 4e-08 #xx
Ko BFEQA} 7.5 (df=3,027)
R* 0.15 ARE R? 0.14
F EA% 100 (5, df=3,027) b < 2.26-16 *xx
*xxp< 001 *xp<.01 *p<.05
2% 3 2yl AYA(R*) 15.0%2 vud W7 Uebdon EAFo2 Gojnjgh f&o]9lck(py
<.001). ¥go] EoPdA=E £7] 5 AMTHAR)7E <F 0.1384 Wopd zioz o &5 UrH7*=0.10;
i aak 37]). ggor, AY {27t U AFQl Fol= g A9 4L vlal £7] 58 A



S

&) o]AFQ
3 27] Aol 9.

A
=i

=

o 371).

)7F oF 1.21

=

A
L

H7%<0.01;

Aro.
L

%

1 27] 79l g8,
o]

]

k=
=
=

0.02;

oHy*

o]
AR

2
M2 Zlez 9

=
=

EXe)

off 1.85d A&

]

o371 A ).

k=1

(TA2)71 2.40% A& Yopxal 8t (5%<0.01;

2o 790 vl

=

7} oF 27158 FE dopd oz o

th7%<0.01;
st

A

L
%S

O
o]

e
cre

A

=

(T

ol

mvu e_n W_u x_m m__% =
< < T
© N
K I~ ') N — %
ol © WA N — S i
wo AL = x ]
2 o BB & - 70 T
X 3 .
o o W N4 =
<+ B BO 5 _ﬂ_
wo B %O =t .
N Rl Z o o
Ao 2 Em = — (=
~ I~ o _n_._
—_— _u_._._ O_l ,Dl
o = B o Kk | = =l
T N A . < Rlo—=lelalg op ™
T o T > s RIS e B S
: KD | 5 < ° N
B e |lmlxg g n © 2
L el s : B T o
© oo % < | K| oo o i w X
= Ao %o | H S o pLs
KT % o o
,5_. o - ~X
T mr © K h &
ﬁ Vo) _ L_o «© A_l _ M
T ISP .._L o Y
T K B || & KK T Bl Blo|9 |l & K I
J B ; 1% FI2LI X0
Bo Bo | B| <} o |F[O| S =D .
R " _Anx_w < o o o g
o B ~ my ~
w K~ 3 A o = M__w
Fo | &P i Ao 2 o S
& B — o il g
0 ™ <) N
ZE® wolElg )l FHS W R
=S A [ BT o=, = B
o) ¥ = T ) = o -
%o Y % A% ! MH 8o Ol KB | KR KR R o ™
7 o o = o S WAﬁMwA_.A_.A_.ﬁ T W
JHL © T N N =3 o
X ] <t Vv ~ _A_uL ° V; ,m H_u\_
STen l=lz] %% =2
TR R o o < T2
ar o Br 0
B — o~
Bo o l_q_L B 3 5
~ — < ~ &P
P % = N = 8 O £
Poe < an Br| __roe = L AF
G Bo| = T8 [
N <E e Dl R no
T bl o r
of & o ) Jo

=8

fi

o] 3% MR

X
— 95 —

s

o5 HIAA A o4 ol Aot



<E IV-16> £7]-L317] ¥ 5 el A4 ol

53 AT

wol 9 o3
Pz sD Bz SD t__df
o] 49.77 8.46 49.84 8.71 242 2,980 .81
o] I AF 53 AY LIS WG AW GYT o4 1MEF HEL ORI ¥ 2l
YA Bg Aol7t MO GosiAl e Ho2 $AEYrWilcoxon H: p=.28). ol

al 5
Ait Ea £71ewsh) Golo] o) Folsol WA oy 7o) Aol7k gL JbsAol 3L At
gt

<E N-17> £7]-%5P7] 4% 25 539 AU £ P Fo|

Wl A 1 o =3 24 2
o % 3 % W b
rZ 336 22.3 360 24.4
355 514 34.1 502 34.0
A N 1,136,064 .28
257 402 26.7 360 24.4
155 254 16.9 254 17.2

o=, Aol W 5 AA(THA) &tol B4 A, 200)(51.00), 300H(50.84), 40cH(50.27),
500}(49.45), 60TH(47.51) 202 W A7t A UERt AUt £24% E72sh] 4
Aat Gobrlt Aol Qugon, AAZ o3t Atolst $ANOE ot Hoz BAHYTH)
<.001). @<.05 &4 & Alo] A7 (Bonferroni) 2}, 20the} 500, 20tiet 600, 30thet 60
of, 40chet 60Ch, 50chet 60Thel folst fol3t Hoz BAEICE ol2fd Auk A} k24

£7]-wshy] dodo] 2o} Fojso] W shsHol 3 AT

=

<E N-18> £71W5P] 9 5 Hhel AyohE ol

_
#el 200] 300] 400] 500] 60 i
Ut SD H#F SD HF SD HF SO HAF SD F dfl  df2 b
A=) 51.00 8.12 50.84 7.81 50.27 8.16 49.45 8.84 4751 9.42 16.66 4 2,977 <.001

Ao O4E +F 58 UY FEE H]ﬂ-é Ax}, 20094 602 AFHIt EotdeE 9] 4
5% ulgo] Zasts THEI(28.9 =7 29.4% > 24.9% > 19.5 > 14.3%)0] EeishA] Uepred), Axe
o]2{3t H|& Afo]7} EAAOCR QOojst 7o H’\4E]°4EJr(Kruskal -Wallis A4 p<.001). a<.05 &

1 4

A (Bonferroni) ZAx}F, 200t 300, 20t 400, 30tiet 40cf 7t Rpo]l2 A9

Fll‘

ols} gHsle] 30ul9] 453 gl 20u)9] 45 HlERT oK A Ehdor} o)t MR felsAt gous
SHOR gE

2% ERBE Z15(2)F A3l AX S,



rol

FRE 0S¥ Afolsl fojst Jloz A9t gt Aw £ AUl wS4E 7] Ls]

of Feol Bolseol W Fhsyol 32 Al

_19.

<E -19> £7]%317] B AF ST AY $EO A o]

wa sz 2 3oc] 40t 50t e I e
- -3 % 3 % B % ¥ % ¥ % i df  p
~= 170 289 170 294 154 249 117 195 8 143
3 217 38 209 362 212 343 199 331 179 300
A 5492 4 <001
2% 126 212 128 222 168 272 172 286 169 284
== 77 181 71 123 84 136 113 188 163 274
2oz, AR A9 qmo T2 53 AXMTES) Aol 24 Awh, thEA(50.20), FA A
(49.69), &9 #%(49.13)°) o2 W Fa7h wA Yetd AR xoo] It 245 5 At
w2 AP0l duon, AR o2t Aot FANOR Fojgt Jlos PAHYCHp<.05). «<.05
M9 g8 Aol A7 (Bonferroni) 2o, =AIPF S Ao Afol7} {ojgt Fow A
o olelgt Zuhe AR A9 Rt 245 E71Ws] 999 I Folso] v JhsAdel 2
< AArt

<E -20> £7]-%57] Y 5 Bl A 3 Aol

F-AX Az
EH?_ EHEA] Zg‘_/l\_ El\] % a o E'_‘L]-

B SD Bt SD Bt SD F dfl df2
A 42 50.20 8.34 49.69 8.73 49.13 8.77 3142 2 2979 <05

A% Rlojo] o the 4F S3E Y BuS ulLd Au, S8 gieAld] uls] U A|oiojA
4%% W1gol 10%p o4 WAl e, AR oleldt ulg Aol7t EAMOCR Gojst oz BA

&
A7 (Bonferroni) A}, ThzA|
Z A T A9 xlol= 909l5HK] 9

17

: to

o SH A9, F4& ZAlet W RG] xto]7p [olgh vhH, tf mAle}
o e A9 AFAE sl &7

e Zoz RHEYTh oie A Ed §U Aol AFAEO
el Fojxol W kol 3 AAT

<E IV-21> E7]'¥sl7] 99 % o588 U 229 X9 2 Ao

w0l P O=A] 4 A =9 A9 =A% A4 ZAxt
g % ¥l % gl % 2 df  p

Sz 330 26.5 278 23.3 88 16.2

35T 422 33.9 409 34.3 185 34.1
Ao e 2 6.04 .049

255 304 24.4 308 25.8 150 27.6

B 189 15.2 199 16.7 120 22.1




L xg] c A%) Afo] BA AT AHALE(50.77), SH=E(49.34), 7|Et
(49.30)0] w02 7] Yehgoo], A2 ojzjat Ato]7} EK 02 Gojgt oz A
E191tH(p<.001). @<.05 2EolAo] T8 Ato] A (Bonferroni) Au}, Al x5} rfxﬂii AL s
1t 7]eto] Atols} golst oz EAEQI) olejst Auke Ao whel £7]-Wsly] elo] gl

} —
Solsatoll Aol Slon Sol HALE EAAIE SARE FAANCL £olwe] Gue] Fojs

(o)

<E IV-22> £7]-9tst7] ool 2 Aol AA2Y x}o]

L s SAS 71et
Bt SD B+t SD Pt SD F  dfl df2 p
S 50.77 7.92 49.34 8.91 49.30 879 947 2 2979 <001

o, 53] FAlkesol vl SAl=E0] 4% Hl=
P dlg Apol7t gAACcR [oJot Jloz FAE]
o] tjg¥ xto] ZA(Bonferroni) A}, SA-%
o7t felgt oz FAEACt olFh Aup EIF AY
Ao ztol7t Qe 53] AAlks FARPL SAxE

o

1)
N
m
b}
iu)
N
N
Ra)
o,
f
é
10
z
H
r|n
u)
olo
lr g
_)«{'_1‘

o =
of Fols2jo] &L 1540l FS AARIE,

<E V-23> £71%517] 9 2F 53 AY RO HUPE Aol

wol Az A SAes 7|E} 24 A4 Zut
4 % =z % 4 % X df  p
4z 247 24.8 259 22.7 190 22.5
3 379 38.0 352 30.9 285 33.8
Rl 1487 2 <001
255 248 24.9 292 25.6 222 26.3
155 124 12.4 237 20.8 147 17.4
thgo2, st mhe 52 AA(T-4) Alo] B4 Zu, Pg A47t oA 0]4H(50.40), 1E(49.15),
1% 0]7H45.99)9] +o 2 =7 YEFen, AX|= o]zfst xfo]7} AR =R [ogt Aoz FALQ]
TH(p<.001). @<.05 £FA 9] Of3E o] A4 (Bonferroni) 23 2= Of-gHE Afol7F foJst Aoz
2ok o3t Ante s2o] k242 £7]Woly] Yoo Fnle] FojsHol kS TH5Hol FL
A Aberet.
<E V-24> £7)%5}7] o 52 H4o| sy Aol
L3y a S|
52 ANTES) [
El JE ojgt IE oA ol
ot SD ot SD ot SD F dfl  df2 b
sk 45.99 0.71 49.15 0.30 50.40 0.19 24.74 2 2,979 <.001
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0.060.
0.007 *x
0.001 =x

0.029
< 2e-16

*xxp< 001 *xp<.01 *p<.05 p<.1

1.879
2.688
-3.247

0.314
0.335
0.674

8.5 (df=2,977)

Al et

0.033

0.050

-0.063
ch=:

0.03

23 (4, df=2,977)
3.0%= H]i
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-2.189

0.591
0.901
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(%=0.02;
=71 %5}

e an 3
AN
[e]
Tol Al

7). oz, A9 FRrt EAQl AQos o2 TA] 930 2o vl
A 2)7F 0.598 oA 7o o &5 (5%<0.01; &1t 37 7194 !
A= te Adee F%o vsi 2712571 53 "A(TA4)7 0.90%
0.01

o =2
, _14' Q7l 7—]_4 0-10). st | o]-aﬂo] S D]U}O] 7:]0 r_q_e O]—a—ﬂl:\LLQJ 75]_?_

2 X
=1 ‘o

(T
R
HAOR o FE ATy <
ot
=

of ulah £71-Tel7] 5 FATHAP 21958 FE HoPd Aoz AFHU<0.0L &t 27] 7

A
m
O
7:]_I"
2

ol
==-1

1o
£2
alo

sy godo] B oAb 2,972%(3,033HolA AEA] 619 AQl)oln P4 gL 150802
AP AT G- WFL 97.328, BEWRAIS 256302 UEYUTH Taly] oo L AAs TAL
2 wigksty Ha 50.15% (1008 9HH), EEHEARS 9.1101911, #4£3t 18.73%, A3} 76.98% 0]
HE Bole oz Yepgh

<E IV-27> =3517] o] L3 AA(TAL) QOoF
Ws}r] 2,972 100 50.15 9.11 18.73 76.98
T5H7] G4H9] & S5E Y Ex:= 4450 538F(18.1%), 3 o] 8859(29.8%) o] 959

<; IV-28> W] GOl »E SEE UY X
S JAU(B) H]-2(%)
e 538 18.1
3 885 29.8
25% 959 .3
155 590 19.9
Al 2,972 100
oj2igt Wst7] FAoA 9] wi7d ®wlo] wE Ato] A4 Aub= thZuk Zoh 9A, o] O 59
(T 4) Ato] B4 A, Ho AL o4(50.64)0] E7d(49.67)8B e}t =9ton] o]2|gt xto]7} &7
RMog ROt Aoz FAEQITHp<.005). ol2igh At Wstr] G 7T =oj5HoA of/do]
dAECE 7 5¥o] o £g JHsAol 28 AlAtett
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53 AR

AR
#ol vy e Lk 2l
Ha ) 5z D > T o |
A 49.67 8.87 50.64 9.32 291 2,970 <.005
U] wje Az Saw oY wxg umet A ofo] UAEL 4rET} 14709 v]go] k1
Az3 gaZe] USS oroc], ol2lst u]g o7} EAFORL Qojalx] ke Aoz wuEer)

(Wilcoxon ZAA: p=.09).

o o °f *o% 24 2%
| % ] % w b
P 239 15.9 299 20.3
3z 461 30.7 424 28.8
k! il 1,141,779 .09
2535 505 33.7 454 30.8
155 295 19.7 295 20.0

oz, Ayl G2 53 AA(TEL) o] B4 ZAu 300h(52.25)04 BF W4T P &%
o I W47t &A e AWEoR o

3 20th(52.21), 40t}(51.17), 50tH(48.65), 60TH(46.43) <=0

Aot £e4% W] 9o 5 it Wolxls Aol Amom, AR olejst Atol7t 7

Hoz 9ot HoR HAEITHp<.001). a<.05 2E0NAC] )W o] 7 (Bonferroni) Zit, 20
2 93 oF2 AT 7t T E Abolrh o3t ZoR BAE I o2t 2

st :
e YUY B24E TS| G TRl Folso] WL Aol 3 AARITE

< IV-31> @57] 4 58 oo dFJE Ao

G 20} 30cH 40t} 50ch 60ch
g+ SD HF SD HF SO HF SD FHF SD F  dfl  df2 J
Ay 52.21 9.06 52.25 9.02 51.17 8779 4865 848 46.43 8.78 48.6 4 2,97 <.001

AZdol g &% 558 Y w25 vluwst Auf, 200014 60t]E APt sotd4&SE 59] 4
~Z u]go] Zojlo I EI(28.4% > 24.4% > 19.3% > 10.5% > 8.0%)o] E2stA LtEht=r], AA 2
EARMOoR Qojst Zlog BEAMr9tHKruskal-Wallis Z2A: »<.001). a<.05 &%
474 (Bonferroni) Zx}f, 20l 30th, 30tiet 400 1t &po]S A|QJst =& Oigd
2 FAEY. ol2ist Aut Eot AFVE =4S oty 9 =T =ojF
22 AR
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<E V-3 TP 99 4£F SIE AY LE AYE xo]

wiol - 2004 30cH 400) 50 60cH =93t 24 24
™Y w4 oW % 9 % 9% % B % 2 df p
47 167 284 141 244 120 193 63 105 47 80
327 188 320 207 358 203 326 177 296 110 188
Add 22376 4 <001
227 145 9247 151 261 202 325 232 388 229 39.1
2% 8 150 79 137 97 156 126 2.1 200 341

go2, A% A9 Fmo| BE 5 HATHL) Aol B4 AW, EA(GLEI), Fi EA
(50.1). W AG(A7.07)9 202 BF W47t ¥/ Ut A% A9 Fur} 248 Lspy] G
59 Ha7t e

Aol Augon, ANZ ofaidt Atolst FAMOE Qoldt oz ALK

>

<.001). ¢<.05 £&FoA 9 Oj58 xto] HA(Bonferroni) 21, 2= g8 Ato]7F fojst 7oz &
At of2fet ats AF A1F9Y ARt 245 L] 999 2 =050l =2 7ol
2.2 AAbsiT)

<E IV-33> T5}r] gol L2 Fao] x|l Fuw xfo]

a1

53 AA1ES)

AKX Aq
#iol A YN 29 x| PR
Bt SD B+t SD Pt SD F dfl df2 p
P [e: ==} 51.53 8.27 50.1 9.26 47.07 9.82 4641 2 2,969 <001

AE X999 fwo Og & s3¥ <
o R|do|A 45Z 1 352F 4] go] U

oz BAE9tHKruskal-Wallis Z4A; »<.001). .
W, 2E O3 Ao|rh folgt Aog FAEQN. o]

Bns uwst 43, B geAU F4 wA]0] vls|
> fol7t gAKMo feojat
xto] ZAA(Bonferroni)

Ao A% M) Furt 245 2]

e WY o

%

golo] R0} Fojso] £ THsHol 3L AlAtact.

]
A
o
(@]
oL o>
M
=
s
10
4
olo
wE v

<E V-34> TP 4ol 2F SIE AW £m0] Ko F2E o]
g sz oAl 54 54 89 x|} 918 24 2
E % e % 3 % i df__p
455 265 21.4 206 17.2 67 12.4
3 410 33.1 364 30.5 111 20.6
A 2 9793 2 <001
205 404 32.6 373 31.2 182 33.8
125 159 12.8 252 21.1 179 33.2
tfgow, AQYPol me 5 AR(TAR) Ato] A4 Azt AAwE(52.31), 7|EH50.08), &A%
(48.3)0] <0 W@ a7t A UEhgon], Axe ol Aol EAMCR gol5t How WA
9ATHp<.001). @<.05 5EH0] T8 o] 2% (Bonferroni) Ao, HH = ET SA LS, HAlwET}
J1eh, SRS} JlE} 7 RE )2 Alol7t Sold Ao BAEQ. olad Aute Ao e}
wsls] golo] 2qle] ojsalo] Afolst on] S5 s

EAAPL SA| 25 EAAIECH @5}
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of,
19
1o
Hl
2
ofr
i)
o,
it

2 71540l 3¢ AT

#l RAE SHE 7t a7 2%
B SD Bt SD Bt SD F dfl df2 p
AAT 52.31 8.67 48.3 8.93 50.08 9.29 53.53 2 2,969 <.001
AYTol mE 47 53 AY RES vlag Zuh 58] FAws 29 SA=E U sk v

Walo] 4527} 34720 ugo] &7 Uepgd=r], AA2 ol2igt ulg o7} FAROR Qolgt Ao
2 BAE 9 tHKruskal-Wallis ZAA; p<.001). a<.05 $ZFo|Ao] o2& Xto] ZAAN(Bonferroni) 2},
9E the Abolsh fOl3t Zlee UEhdth ol2lst An ma AQgo] met wely] @ele] 2ulol
Zojiselo] Afol7t Qlon] S5 A4S AL SIS SARbECH Wolr] Qo) Wof Selo] B2
75780l 32 AlArRIHt

<E IV-36> Tol7] 4% 2F 598 Y 22 AY2E Aol

wol A% e SR 71et =98 244 2
K| % Kl % K| % X df p
495 233 23.3 151 13.3 154 18.4
3 368 36.9 277 24.4 240 28.6
AAT 13199 2 <001
2505 288 289 390 34.3 281 33.5
| Eatl 109 10.9 318 28.0 163 19.5
oz, o g 58 AR(TAS) Ato] 24 Axk, &) o]44(51.72), 1%(47.91), 1% 0v|gt
(44.39)9] +02 Fd AL7F =4 e on, AA=E o|2igh Afo]7} AKX R [oJst Zog A
] ATHp<.001). 2<.05 £FAAY tf38 Ato] A7 (Bonferroni) Ayt 2= thgE Ato|7} {ojgh A
o7 FALAY. olgjgt ZAite stEo] =245 W] 99 =19 =oj5Ho] =Z JIsAol &
= AlAbgrth
<® IV-37> Est7] 49 538 Aol std xjo]
a3 A 3}
3 AT PR A3}
ol 1= )yt RIES oix old
B SD Bt SD Bt SD F dfl df2 p
El 44.39 8.87 4791 8.76 51.72 8.84 9863 2 2,969 <.001
o] OE &% Su8 U9 22 E vlust A, 53] Yol =455, A o, 1LE, 1E
0|9 4&3f 3959 vlgo] =7 UEH=d, AAZ o]t Hl& Afol7t AR R [{ojst o=
25 tHKruskal-Wallis Z27; p<.001). <.05 £Z049] o2& Xlo] AA(Bonferroni) Zif, =
= o ~E

oW Aot O3t Zloe Uekdth olelgh Au 3 stelo] £24E Wshy] Gl o
Tols2lo] 2 shsAol 2L Al
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L

<E IV-38> W3] B AF ST AY £ A Aol

o 5 ojg 5 oAl ol &9l 2% Aat
4 % 9 % 4 % X df p
yESS 5 2.7 102 11.8 431 22.5
KLY 36 19.1 214 24.7 635 33.1
a1 N 209.6 2 <001
2% 58 30.9 309 356 592 30.9
1% 89 473 242 279 259 13.5
S, Wob| 5 5L oEche AREAE WAS Felap] Sstol FTHHARA L oA
AALNS 2ASA. S ARAL 2SI T oI5 WARE AW, A AY 7B, HAR,
2] 5 29 AREASE Wolg Bt olh, A WS A%y W2 Hsiyon, Uuix
HoSe WRY Waz Aslel o] WiR WIS g ¥R 23 U olg 2o o
2R Wwolr] Joio) sl ATHA) 'S Agotoct
317wl RUY o5 WS MAPSLLAL RO step() FA4F ol Gato] A W MG sy
Ack. olm, g, oA, AlY R, AAL, A2 5 EYT wE ARFASH Wl wapr] I %
Y HATEHE FARCR gojulsi d5she o2 Yt S7%02 gojujst AR EAsA
Wole maloln Aol ¥ 37 RYS AT RYoR Mk AF MU 8|y 2yl Fr}
SR An: e 2ot

<E N-39> ATEASA Welo] 112 W] 5 AATAS) o5 239 FaARN 2

L A A BE3 A BE A t Rk
(A=) 53.09 NA 0.806 65.85 < 001 #%*
e 1.598 0.088 0.325 491 < 001 #%*
SiEs -0.118 -0.174 0.013 -9.17 <001 #xx
A 1.335 0.072 0.346 3.86 <001 #xx
29 x| -2.168 -0.092 0.445 -4.87 < 001 #%*
AT -0.869 -0.046 0.401 -2.17 0.03 *
AL = 1.488 0.077 0.425 3.50 <001 #xx
oixy oAt 2.007 0.106 0.394 5.09 <001 #xx
JVE ojgt -1.918 -0.051 0.711 -2.70 0.007 *x
Ko BFEQA} 8.52 (d f=2,963)
R? 0.1259 2R R? 0.1235
F EA% 53.32 (8, df=2.963) b <.001

*xxH< 001 **p<.01 *p<.05

A% 8l 299 HY(RY)e 12.50%2 vlwA WA Uerdon EARoz gojuld sEol9lt

(p<.001). 8ol oY ZAeolle FHY Aol vlsl Tslr] 52 AH(TES)7E o 168 H= &of
A oz o SEThy’ <001 &3t 27] A9 9g). thgo, Aol

(TR2)7F o 0.12284 Wobd 7102 Setkz*=0.07 57 &t

N
&

o

i
=)

oSS Tl S H4

7

|U

~

-t}

glo

o=, Ao Frt o

- 104 —



AR FRolls o =A £ FRol vish @5l 58 A(Tda)7E oF 1.348 B Eopd 7
02 oEEE §H(7°=0.02; A2 &1 37)), A 427t U A9 FLolle e TA 530 b
=

3l 2.2 A= Hotd Jlez oF

i)
4
I
§[\J
1
o
=
o)
rlo
fol
i)

Qo= rhe AYze] A vl war]
o &3 37)), FALEQ Aot th2 Aol A9 uls) o 158 P kot Aoz o5HY
tHx?<0.01: &3t 37] Ao] ¢1g). 3HH, stelo] thxf o9l Aol cre e

A& =ofx|L ¥lH(5?=0.01; At &3} 37]), 1 U|gt

971 gejo] B4 ojare 5000901 AH4e] TS 300802, RAF AL WML HFS 197.93
A, BEEALE 69.3602 UERICH 9] 9o 53 H4E THSE WEslW FF 49.53%8 (1004
ohd) EEWANS 91001907, A43 25.20%, AW 67.3349] Welg Holk o2 e

<E IV-40> 7] ol 5 HATHA) 2%

= a1
99 N g o EF A} Bk 3PS
A1 5,000 100 49.53 9.10 25.20 67.33

A =
A7l 999 += 582

Ad =
1,243%(24.9%), 19%0] 683%H(13.7%)

T

= 49%F0] 1,649%(33.0%), 34F0] 1,425%(28.5%), 24-F0|
O

ES
T JA1A(F) Hl-&(%)
~F 1,649 33.0
3rE 1,425 28.5
255 1,243 24.9
155 683 13.7
Al 5,000 100

97] oA HE, A, MY P2, AUT, e 2L APEASA Welo] W o] A
Aube ohgat 2ok WA, Jdo 42 53 HATES) Aol B4 An BF At 34(49.55)0)
o ’4(49.50) 50 2A5HA O FAROR 903t Afol ohd HOR aelE9lrk(p=.86)
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~AA]
wiol g e cE
52 D 57 D 5 o | 5
A 49.55 9.16 49.50 9.03 -.18 4,998 .86

ZE vt B2, G4% o449 1~44F Hle2 tiAlz 85
A B AL ot (Wilcoxon 7A%: p=.29). o]2]3t
2 EF 7] F99 =R ZojsHAA G o ol xbolrt g THeAdol 3= AlAreT

<E N-43> 97 99 £F 538 AL FEO| 4 Aol

Wl nm g of 2912 23 An
L 859 33.8 790 32.1
e 730 28.7 695 28.3

g an 3,072,448 .29
257 588 23.1 655 26.6
5% 364 14.3 319 13.0

oz, A g 53 AMTES) Aol 24 2, 20t(51.19), 30tH(50.75), 40tH(49.88)
500H(48.97), 60th(47.44) =02 Pt A7 =4 UEt dF7t w245 V] 99 58 e
HoRR| s dP/dol Eon, UA= o2t Afo|7t $AMCZ [t Jloz I Unk(p<.001). «

<05 2FoAe] ]2 o] 7 (Bonferroni) Zf, 30che 40ch, 40chet 50Ch 7t xfolg AT @
£ o3 Ffol7k folgt Ao BAH U

A S|
53 AT U
el 20ch 30ch 40ch 50cq 60cH

He+ SD =+ SD "HF SD P4 SD FHA SD F o dfl df2 b
AFy 51.19 946 50.75 9.41 49.88 9.12 4897 862 4744 85 2662 4 4995 <001

Ao ohe »F S AY £mS ulad A, 2000014 602 AT} kolA4E =3 4
2z d]go| Zojt W EI(42.8% > 39.9% > 34.2% > 28.8% > 22.8%)0] EaAs}A LtEpt=d], AlA|
2 o]zigt 8]& Ato]7t EAIRCZ Golst 1oz BEAMLtHKruskal-Wallis A& p<.001). «<.05 &
Fol49] the8 o] 7% (Bonferroni) A}, 200k} 300, 40the 50Ty 7F Aol S AelE 2E g
2 Atolst §oldt Ao AR} ojejst A ®E ALYl w42 7] Aol Aqlo] Zojs
2o] g rpsHol 28 AlAtaiTt.
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<E N-45> %7] 9 2F 53 AL LI AYE o]

wol  Ax 20t} 30ch 40r] 50ch 60ch 2918 7% At
St oy 9 % W % W % B % 2 df p
455 353 428 356 399 362 342 341 288 237 22.8
3pE 204 248 232 2060 310 292 373 315 306 294
o33y 95.89 4 <001
255 166 20.1 193 216 245 231 309 26.1 330 31.7
155 101 123 111 124 143 135 160 135 168 16.1

oo, AF A pud B 3 AATHER) Aol BA Ay Fi £A(49.72), A
(49.56). &9 A5 £02 BF vt w7 Uhtolt, ok SAROE §oigt Aol oh
202 aHolE9ltkp=.12).

<E IV-46> Q7] 99 2 Ao x| Fo¥ x}o]

= a
3 A q
o= anlIds) PR A
o] zA] ZA EA| =4 A9
B SD B SD B SD F dfl dfe2 p
[ R=Ae) 49.56 9.19 49.72 9.29 48.95 829 210 2 4997 .12

A% Ao o] g £F 558 dY xS vt 2y tEAY S4a =A] Hish 9 A
oA 45E H[Zo] °F 4%p ol 2% H&o] 10%p7HF =7 UEbE =, dA=
olg2igt Hl& Ajo|7} BAIACRE folst Aoz BAEt(Kruskal-Wallis A7; p<.05). «<.05 &0
A9] g8 o] 447 (Bonferroni 194 59 A|99] Afo]7h peleh W, oAt T4
LAl di=ARE S A9 Aol RosHA] 2 Aoz MEHUM. ot Aiats SH A9 AF
AP0l che Ade] ARASO us) A7) Yool Folsol Tha W T15Hol 3 AlARHE

4o mvﬁ
, #
of¥

o b
i
~

<E V-47> 97] 9% 2F 53 AY LX) A F2E Aol

g sz oAl 54 =X 39 A% 2918 279 2%
3 % 3 % 3 % 2 df

455 726 33.3 687 34.0 236 29.5

e 630 28.9 588 29.1 207 259
A = 6.40 2 04

275 508 23.3 466 23.1 269 33.6

1585 316 14.5 279 13.8 88 11.0
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23t xfol7t EANOR od Aoz BAHUHp

A F&(TAS) Aol A Axt, AAl=5(51.18), 7]EH49.08), 5A)=5(48.63)9]
A2 o]
Zd(Bonferroni) Axt, FAlegat SAeE, H4les 7|6

ol JAes A= 7]et
Bt SD T4t SD Pt SD F  dfl df2 p
Sl 51.18 9.42 48.63 8.62 49.08 919 3716 2 4997 <001

~|

Adtol g aF 582 UY 222 vt 2ut, 53] FAlkso v SAkEo] 405 HE

o] W, 25% Hl&go] =/ UEtG+=d. AX=E olgst vlg Ajo]7} AR R RoJgt ZJog FAL]
Tt Kruskal-Wallis A4 p<.001). a<.05 £ZFofAQ] ¥ X}o] @ﬁ(Bonferroni) A, 3 &= &
B ALk ROIU O NG olelT Fot £ HYRO ek 671 G o] Fols2ro
Aot 900 53] BALE FARE SARE FARUC 97l @l Foiselo] £ HhsHol 22
A|AFEHC}
<E N-49> 7] 9% £F 53 99 2E NI Afo]
wol Az CRAES A =5 7|t =93 A4 ZAu
4 % =z % 4 % X df  p
T 617 41.1 584 28.5 448 30.9
3nZ 418 27.8 621 30.3 386 26.6
R 60.75 2 <.001
255 274 18.3 556 27.1 413 28.5
155 192 12.8 289 14.1 202 13.9
g0, stelo] hE 53 HA(TES) Afo] B4 Awh oA} ol4(51.04), DE(48.15), 2F 0]g
(45.33)0) 202 BF W47t A UErLoD], AAIZ oleldt o]t SAROR §oj3t HoR BA
g lth(p<.001). @<.05 $ZFo|A o] 2 Rto] ZHA(Bonferroni) Aut, 2E T2 xfo|7t §ojgh 7l
o= BAEoC
<E N-50> 97] 99 53 849 a2y xpo|
L JA
s ANTESD) PR A
LEl JIE o) E oAl o)/
B SD Bt SD Bt SD F dfl df2 p
Ele 45.33 7.91 48.15 8.58 51.04 924 11243 2 4997 <.001
selo] ME A7 S UY LIS v|Ed 2, 53] FYo] 2AH(E, O oy, 1E, 1E
0]gh) 453% vlgo] =7 UEH=E(E. A& 40.5% > 25.5% > 14.4%), AA& o|2{st v]& X}0]
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b EARCR golg HoR BAEgcHKruskal-Wallis 27 p<.001). a<.05 2EolA0] cf A}
o] 2% (Bonferroni) 2, BE theW o7t folgt 2o BT o2l Au w3 o] %

= R
242 Q7] 9o A0 FosYol £ b5l FE AR

<E IV-51> Q7] 99 3& 53¢ U9 ¥uol Y xlo]
Wl az JE O]9 LS iz ol 2903 34 Zqt
Y % | % Y % x* af p
B 66 14.4 438 25.5 1,145 40.5
3R 126 275 525 30.6 774 27.4
sk an 198.38 2 <001
9Nz 170 37.1 498 29.0 575 20.4
125 % 21.0 957 15.0 330 11.7
g Q7] 5 &S MYt QREAA WS AAs] Ysto] FoiaHEA R @A 89
24 sastoith. SO ARAS 2asly] A3 Y Wi Y A%, XY 3R, AYE, o
5 28 APEASHY vele RYstith. ofm, oy ¥l A4y W4z Aston], Uizl wel
22 95y WLE Aot oo Wiz wEkelylth vhg WiRE 24wk ol@ 2o me £
BE 97 g0 s AMTHR) 2 Agstint
ol myol £ MY WS MAstaxt R L2 o] jRA oz Ugslo} 9t stats 17170
A AZote step() FE olgstol DAY WA A sttt A, Ao 32, e 947] o
o Ha(TH4)E SARCR Qojujshl st #ioz uehd v, 49, ddze Ao
gojujst Agelg wolx| 3ir}. oo wat FAKoR Qojugt QILEAA WIRHS xFetn A
Pelo] k2 87 23S 25 nyPoe Musiyth. &5 A™d g 2y FriARY Aue o
3 et

Bl SHAX  EER AR BE o / 29 98
(=) 50.344 NA 0.618 81.453 <2e-16%*x
AH -0.035 -0.0515 0.011 -3.177 0.001x

SA| =T -0.631 -0.034 0.268 -2.352 0.0187=
R ol 2.294 0.125 0.308 7.444 4.16e-12%xx
AE ojgk -2.625 -0.083 0.478 -5.493 4.38e-08*xx*

Rto] BFEQA} 8.9 (df=4,995)

R? 0.046 ZA= R? 0.046
F A 61 (5, df=4,995) b <Ze-16

#xxp< 001 *xp<.01 *p<.05

25 99 2y HYA(RY)L 4.6%= BluA W
l i

<.001). 90| =opRl~=E Q17
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ol e 43 4F STE AW RIS 0T 2 AT o4 1MAF 8L gR= u
19T, ARZ g Aol7l SAMOR QoA e o= BAEUCHWicoxon A p=.56). O]
23t AT T3 2E-IW g9 FRY TolsolA GHT oy ol Aol g 5ol 3L
AJAYRIY

o
g sz of 2903 24 2
155 761 29.9 721 29.3
325 944 312 919 37.4
I P 3005937 .56
225 601 237 574 233
125 235 9.2 245 10.0

oz, ATl e 5 AA(TAZ) Ato] B ZAm, 200)(51.34), 3001(50.95), 400H(50.65).
500 (49.47), 600H(48.07) #02 BF A4t £/ UER} Adp} w242 29w 9o s A
At dolAlt Fabgol Uehdon, MMz olaid Aolrt EAMOR ot oz Sy
<.001). @<.05 23049 g2 *to] AA(Bonferroni) Zx}, 20tje} 30, 20tiet 40t, 30thet 40
o 2t AfolZ Ml RE TS Abol7h folgt Aoz HAE k.

<E N-57> B 39 53 Hael A o)

L3 RIATAA

52 AATES) R
G 20t} 30cH 40t} 50ch 60ch

g+ SD H#F SD FHF SD FAF SD FA SD F dfl df2 b
51.34 866 50.95 8.88 50.65 8.56 49.47 824 48.07 835 2394 4 4995 <001

Y

Mo
i

vl Auk, 20004 600H2 AChr} EolAAE

2 ol2g ulg Aot SANo=R foF o2 BAEHKruskal-Wallis 27%; p<.001). a
4Fo49] 88 o] 2%(Bonferroni) A, 200-300]-40c]) Zrole folg xfol7} LA
Qrou}, ols Atk 500)-600) 7k, el 500ie} 60C) Zhols i Solgt Abols} EhelEgick.

<E V-58> BH-IY 99 43 £F 53 9

SR 019 Hmol A fo]
wro - 20t} 30c] 40t} 500} 60ch 2918 A4 At
™Y % W % "W % 9 % W % 2 df p
4oz 304 369 315 353 345 325 295 249 223 214
35T 297 36.0 317 355 383 36.1 489 413 377 36.2
Ay 89.03 4 <001
255 148 180 173 194 246 232 291 246 317 305
155 75 9.1 87 9.8 86 8.1 108 9.1 124 119
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A% Aol grol mE 5 AA(TAS) Aol B4 Aut, F2 =A|(50.55), GEA49.78), oW
Ao(49.21)0] o2 BF Aast wA Uehdth ¢<05 2E049 B8 fo] 24 (Bonferroni) 2
i, OEAlet B4 £X], 2 EA9 2 |9} 7t Ao} ol Hoz BAEglon, HEAle &
Aloo] Aol EAMOR Gojstx| ore oz el Q.

<E V-5 BY-TH FY 5 Fhel Al 32 ol

Lol HATAA
s34 AT Fo7iR A
ol tlEA] 34 B4 <4 XY
S SD ot SD ot SD F  dfl  df2 b

o o
A A2 49.78 8.50 50.55 8.94 49.21 7.86 8.27 2 4997 <001

A3 AlGo] 2o g 47 aF 588 YUY 22 Hludt A, gAY $4 EA9] vIE] &
H AHoA 49FE H]Eo] oF 4~5%p o] WA YEhAL, 29F9] B]E0] 4~5%p7HE =2 UEHE
o, dA= 01310} H]& Afo]7} EHWOE Foet ez Z ).

)

A &) 9l th(Kruskal-Wallis 73 7; p=_018
S
=

19
=1
ta
=2
% rj
0 D
o[o oZ
_>L'

Ohgk, a<.05 &0 9] O3 Ato] A7 (Bonferroni) 21, A& A9 ol+=
9-Ol5tA] k= ﬁgi ==t 0]E1°J Aites A1Y o o2t 2848 99 d‘ﬂ’ﬂ‘d a3 =
& 5= 79 Rpol= EASHAIGE 1 Rpol7b F89] IA| 92 Aoz & 5 ot
<E IV-60> #9878 99 47 +F s8¢ UY 229 A9 F2¥ o]
wol ~x eA] ZA TA = A% AT A3 Axt
4 % =z % 4 % X df  p
Az 646 29.6 636 315 200 25.0
s 801 36.7 747 37.0 315 39.4
A 805 2 .018
257 512 23.5 444 22.0 219 27.4
[ 221 10.1 193 9.6 66 8.3

Mool T2 S FA(THS) Ato] B4 Auk FA-E(51.49), 7|EHA9.57), &A= 5(49.21)9] &
o2 WP Fart ¥ Uepdon], AAZ olgd Atolrt SAMOR gojst oz BAEQITHp
<.001). a<.05 2E049 T} xto] 7 (Bonferroni) At FAlwEut S, HAlxEut 7]e}
2 Apol7h gol3t Zloz BAE Q.

<® N-61> 201 99 53 A4l AYPE Aol
L2 AATAA
s ANTHED) R
|d e S8 71}

At 51.49 8.53 49.21 8.35 49.57 8.81 3341 2 4997 <001

Q1% %z% ulagh As, 58] FAwEo] us) 3AeEol 45E
UM 2 olafgt v]g Aol7} EAMOR GoFt Joz ¥
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A ] cHKruskal-Wallis Z27A: p<.001). a<.05 &4 9] 2 Xlo] AA(Bonferroni) ZAxt, Al

w57 SAE, AAEST Tl A7l Atolsl golslgon, SAREN e Aol Atol: &
ojstA] ke o selelgich. olejst At ®a Aol whet 2Py Foo] Felo] Fojso
Hol7} Slon] 5] RHLE FAR} EYAY oele] Folseio] %8 A E AT,

o o=

<E IV-62> 28 99 43 »F 539 QY 2R AI7Y Aol
wol Az A= SA=E 71et =9 248 Z2x
g % 3 % g % XX df b

4% 555 37.0 524 25.6 403 278
RESS 546 36.4 789 38.5 528 36.4

P e 61.79 2 <001
255 277 18.5 531 25.9 367 25.3
155 123 8.2 206 10.0 151 10.4

slejo] U2 52 AR(TAS) Aol B4 A7, A ol %(51.47), DE(48.56), 1F v]gH(46.34)) &
' A ?

oz FF A7t =2 UEHoH 2 o]zjgt zfol7} AR o=R {Ogt Aoz SRIE Ty
<.001). a<.05 £Fo|A of3E Afo] A7 (Bonferroni) 21}, W& t-3E Apol7} folgt Aoz &
A it
<E IV-63> #¥-¥ 49 58 d49 €Y xlo]
LA q
53 ANTES) [
EHO) 2E o)l k-3 oAl ol
B SD Bt SD Bt SD F dfl df2 p
B 46.34 8.43 48.56 8.23 51.47 851 11198 2 4997 <001

- = == T 1
2.1% < TiFl ol 36.4%). AA2 olelg & Fol7} FAMoZ §
ojgt Zloz EAMrQitkKruskal-Wallis 7% p<.001). @<.05 $FJH ofjg¥ o] Z
ZE 8™ xjo|7} 893t 7oz BAMgCt o|za|st Ay} 3t stgEo] =84
E_H\;]]%%—] Oéclﬂ,o ;1.1?_4 %01‘—@0] _L.-_O 7].‘—1\101 3.0 ;\];\]_o].q_

o O

gAY 225 Hlﬂ_i 2, o] F245 45E HlE0] = HEH
2

w
o)
=
—
®
=
=
o
=
my
i
Ju o dHo

<E NV-64> BY-AY 9 43 25 ST AY 2uo] st Aol
wol ax E o9t LS tixl ol% 2903 B4 Zxt
4 % B % 4 % X df  p

B 75 16.4 379 22.1 1,028 36.4
3z 129 28.2 681 396 1,053 373

a1 = 21091 2 <001
e 185 40.4 470 27.4 520 18.4
B 69 15.1 188 10.9 223 79

T, BYAY 5 252 oEche ARG WAL ety stol FrEARA % T
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32

SD
8.71
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S
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<E V-69> 27] 4% 2F ST AY LR Y Aol
w0l A% 3 o =93 24 Zxt
3 % g % w p
457 180 11.8 155 10.5
KEav=S 388 25.5 403 27.3
A T 1,127,433 .90
255 616 40.4 600 40.6
155 339 22.3 319 21.6

oo, At mE 52 AA(THA) o] B Zwh W@ W47t 300h(51.20), 200H(50.97),
40T)(50.70), 500H(49.73), 60CH(47.84) 202 &7 UEht ARt 2242 2] dolo] w3 H4
= wolAlE %ol MEon, ARE ols Aol BAROE Ol 202 FAALCHp<.001),
a<.05 &AM 9] O3 xlo] ZAA(Bonferroni) 2k, 20tiet 60T, 30tiet 500, 30thet 60tf, 40th
o 60y, 50chet 60ch 7t Th3 Afol7k gelat soz BAw gk,

or
JE
o
iy
=
o
>

F-27 23
o) 20c] 30c] 40t} 50c] 60c] at

Ha+ SD HF SD HF SD P4 SD FHHA SD Fdfl df2 b
ALF 50.97 842 51.20 9.09 50.70 8.40 49.73 865 47.84 803 1569 4 299 <001

P

£ ofn

F

dFdol TE »~F 9 ol Bxs uwgh Axt, 20004 60tH2 Tyt ol LAE E3] ]
2z °]g0] Sojus miEl(18.0% < 18.3% < 18.9% < 23.5% < 29.3%)0] thAZt AR F=H, AR
of2{gt Hl& Apol7t FAMCR RO oz FAEQItHKruskal-Wallis H74: p<.001). Z2fL}
.05 £EoM9 tf3E Ato] A7 (Bonferroni) A}, 60te} ©= ofE A o] oj3¥ Apojgto
wolgt oz FAEQG. o3t Aute 7] FEo] 2 AFUET = AFHolA 53] o @
7FHs/do]l 22 AlARS.

r_F.’l n:l_l

—0

—_

<E N-71> #7] 99 42F 53 2

. o 20cq 30cH 40y 50ch 60ch 293 Ad Aut
TTTT W % W % B % W % W % g df p
Az g5 133 81 148 69 1.1 77 109 43 68
3% 138 282 150 274 193 310 185 262 125 19.7
A 5863 4 <001
22275 199 406 216 395 243 390 277 393 281 443
1% 88 180 100 183 118 189 166 235 18 293

2oz, A& A9y o g 53 AxTH ,
Al(50.57), &4 ®A(49.91), 39 A|2(48.64)9] o2 =7 UERGL, HAZ Olaioi K}OP} A
o2 9olst 7oz 3Hlg]odrHp<.001). ¢<.05 £Fo|A9 TS
Aol F¥ A9, B4 TAIQF 5 A9 P g Apo7 &
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= (=
F_7E-le An
]ﬁo CHE/\] %_i E]\] c_;i E-L]'

Bt SD B+ SD Pt SD F  dfl df2 p
A g2 50.57 7.67 49.91 9.41 48.64 869 88 2 2997 <001

A% Ao fuo BE 2E 53 A3}, £3] HEAL B4 EAU 89 A
oo W3] 15% wlgol 7%prlE Wi 35F ulgo] 7%prtd w4 Uehdid, A2 oleid ulg
Rfol7t EARC R S0l Ao BAECHKruskal-Wallis A4: p<.001). @<.05 2E0lAe] ffga
*to] 7% (Bonferroni) A}, HlEAl9l 2 £A], thmAlel S9 A|ojo] o7t Golgt v, A &
Aot &9 A|o] fol golstx| e oz BAEr. olaid Aut el AZAISC] I |

o AZAFS wls] 7] Geo Folso] £ Jb5Hol 32 AARICY,

=

T oY PuE vad 2

ji

<E N-73 7] 99 2F SFE AY FE XY F2E o]

WMol ax Al 2 A <4 XY =AY A% 2
K % k| % K % X df b
2FE 128 9.8 160 13.0 47 10.0
3%E 395 30.4 291 23.7 105 22.3
RS = 1573 2 <001
255 549 42.2 475 38.6 192 40.9
155 228 175 304 24.7 126 26.8

23, 271 F99 B A4t FAl=s(51.36), 71E
oo, dA= ol Afo|7t Aoz [t Zlo=

HATHp<.001). a<.05 +F0A9] th-&& Ato] F7(Bonferroni) 2, FA =g SA=E, FA
7 5

o SD ot SD ot SD F dfl df2 J
Ald 51.36 8.97 49.14 8.24 49.83 8.55 1695 2 2,997 <001

Adeo] g &% 538 Y 2xg vug 21, 53] ik vl SA=sI 7|E7t 44
F1f 39& vlgo] W, 252F0 12E HlE&o] 2 HERG =, AAR olgt vl& Afo]7t AR
2 903t 7oz BAMLrHKruskal-Wallis ZA: p<.001). ¢<.05 £ZFoA9 tjod¥ x}o] AA

)
=

w3 SAE, AARED J]Efe] Atolsh Qolgt v, SAwEat 7|EHe]
o' BAEQT) ol2jst Ant w3 AGo] wfet 27 golo] oo At
= EAAPL SARE EAMIRCE S2o] &2 shsido] 22 AlANCE
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<E V75 27] 9 25 539 AU BEO| YUY Aol
- ax Az A= 7|et =93 A4 Zat
4 % ! % 4 % X df p

45 137 15.0 106 8.7 92 10.6
3 262 28.7 308 25.2 221 255

Aol 074 2 <001
205 351 38.4 504 41.3 361 41.7
125 164 17.9 303 24.8 191 22.1

o (
CHp<.001). @<.05 £FoA ] T Alo] A7 (Bonferroni) 21, & O3 Afo|7F {oJgt 7oz
A AT
<; IV-76> 27] 49 5 A9 SHEH x}ol
L3y JA(TAA
53 ANTESR e
EHO) 2E )9l 1E oAl o)
B SD Bt SD Bt SD F dfl df2 p
51 46.51 7.38 48.84 8.22 51.26 8.76 5218 2 2997 <001
g g & 538 UL vlwgt 21, §39] o] 554F 44F Hl&0] =2 UEY

Xto] AA(Bonferroni) 2

3 E3 #7] gejo] Fojsae steol

TE Olg 3.9%). AAZ o3t Bl Aot FANOR o
w
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|o
Hu
Mo
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o2
=
./\
o
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e
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olo

<B -77> 27] §o} 25 SFY QY LY &2 o]
Wl az E o9t LS iz ol 2903 B4 Zxt
3 % 3 % 3 % ¥ df »p
£ 11 39 87 86 237 13.9
AR 44 15.8 245 24.1 502 29.4
a1 - 8851 2 <001
9Nz 129 46.2 430 42.3 657 38.5
125 9% 34.1 954 25.0 309 18.1
g, #7) 52 258 Aysh ATEASE WL sk Ystol FriEHRY L @AY 9
ARAL 2astact. FORARAS 23s] 95t A WaRE A9, A, A9 78, AYP, o
3 5 2o AREAshd wolg stk o, A Wl A%y WA= Asigion, Yoix
HSe WAy WA Astel o] W42 Wsh v WARE BY 9 ol B4 me
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I, 27] WEd @ gL Aol7t FANCR folsiAl e o= selwgick(p-.08)
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<E N-101> £71-%5P] 9% 53 F4o £EE £7] W Aol
53 A2(T32)
a a a a a
L s T PR 7w
B B (n=415) (n=186) ¥
n= n=
(n=1,634) (n=736) (n=56)
ot SD HF SD HF SO HAF SO HF SD F dfl df2 p
EE &7
ol ] 4943 857 5049 836 4970 890 4946 879 5050 936 209 4 302 .08

® w7l 5| Aol

eoE, (W EE 59) EE £7] Wmo] o2 wshy] 9o 53 AT Ao] B4 Aw, £
7] 9= Ho J4 Aoy AR folgt Aoz SRRIEQITH(p<.001). «<.05 HEo|Ae] Tf-3E
Ato] 7A7(Scheffé)& AA|sH A, "H=2 otA] F=r}'(51.85), "E-Folr} (51.05)0] SEsH AT 5
W@ Aee U9 AE FHF(50.69). AR FHCH(50.52)0 SEEt Acha vl@stel 2L of w4 U
EPtch ShH, A9 SHA] =t} (48.9)0] SESH AT 58 Ha Hp7b 7MY E2 oz EQILQ)
o ofgh, AY P 58 g A4 Aol ol A dddol FEHAA UEYA] g9t o=
SHIEA e APELe Y 5L AT
<E N-102> T3] 9% 5 H4o ER £7] WEE Aol
53 F2TE2)
b a a ab ab
wiol 9] slx]| HE 51K o A 3t o X5 F-737 Zat
o %FS e ° T 3
(n=418) (n=185)
(n=1,635) (n=736) (n=56)
g4 SO HF SO HF SO HHF SO HF  SD F dfl df2 p
EE =7
- ] 4890 9.10 518 892 5105 936 5052 896 56 927 BB 4 305 <M1
RERT
S M2 515 (e) = BE) = U9 AR Fab) = A Heb) = 7ol slAl 23(b)
of=
(9) EE0A HYsh|
® =71 5389 *}o]
oz ERA Laly] vEo] ME £7] 9o 5 AT Ao 24 A, wspy] WY P
o+ A4 Zpo|7t FAACR {OlotR] o2 Aoz SRIEtk(p=.1)

- 132 -



<E NV-103> £7] 99 58 A40) £ Lo W Aol

53 BATAY)

a a a a a
ol A9 skx]  HEZ 3| us o T EXES F-7% Azt
T ore *e ° N 3t
(n=247) (n=72)
(n=2,194) (n=493) (n=24)

B# SD WHF SD WF SD BF SD BF SO F  dfl df2_ p
=l

- 9’76 804 504 768 4893 877 005 833 5113 867 195 4 308 .1

< V-104> E7]-%sP7] 9o 59 4o E2olA Talr] jl=E Afo]

53 A2(T2)

a a a a a

Aol stx|  Ee oA W AR PR Az}
Wl . I v AR Y o

(n=247) (n=72)

(n=2,191) (n=493) (n=24)

ot SD HF4 SO HF SO HAF SO HF SD F dfl df2 p
EE
ds7] 4966 856 499 853 4990 895 5043 837 4H% 1122 027 4 32 9
vl

® a7l 52 ol

BOR £204 W) Ul e Ysb] dol 5o ARG Aol $ Aak o) W

BE B Aot $AMOR Qelgt 2o SALUTK(p<.001). <05 2EAMY ThSH o] A7

(Scheife)g AR A3t We st Yr(s2.080] SYU UEe 5 BE A VY %

71 o) et (0.5700 SUT el 5 BT WAt 1Y Sl ek ek B 2
J

= ~ =
BF B Aol ol I P

Jol SR eA] ghered), ol BAEAl e 9%
o 7)Y 7F5He Al

32
B oo

[©)

B o

rE olr
4> 1R
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<E IV-105> o] e H2) a0 B0y Waty] WEd o]

38 ANTES)
b a ab ab ab
wol 9] slx]| HE 51K T P O}9- R F-Z7% Zx}
S s g
(n=247) (n=72)
(n=2,194) (n=493) (n=24)
Od SO T4+ SO HF SO HAF SO HAF SD F dfl df2 »p
EE WP
vl 4957 9.07 5206 920 5005 948 5025 937 5056 9.14 748 4 305 <001
A A8
—_ HE SHA| %3{a) = U A Fab) = A5 lab) = E-g(ab) = 719 51| k3(b)
of=
2) 971 9o A5 WY £y
7] FG9 A5 Ho] I E 58 FAHTAHP)Y o APolg 24517 Hsto] dYuiR] F4HEA
(one-way ANOVA)S 238stion], Ho Ao xpol7t AACR Fojst o= MNu(Scheffé) B

A e Hgsto] A

HA, O 599 Al oM Fol Alw, A 5 S WA ARE RlEo] ThE QY] I As
Bt AS AfoPh SAACR ROt Zloz SHlE it

(TA4) Aol &4 2}, oiAl AR §1=3 (p
<.001). a<.05 »&oA9] tlgE Ato] A7 (Scheffe)s MAISH ZAut, U]S A3 AERITH(SHR] 5¥
0] (50.65)2 ‘A& AESHA] F=rh(Fh Fofl g W= ARESHA] 9Fg)'(50.20)0 ZEE FHE 5
A4 Eol A9 ARESHA ?%%Ur(i 2ol of 1~2%1)(49.53), "ol A= ARERTHEIRE] 1~
$)(48.21), "EEolth(dF Lol of 1~29)(47.37)0 gEe At vlwste Fot 47 EAY =7
UEbESh ogt ol ARE A}Riq(ﬁhz—oﬂ 581 o) ol SEeh AT AR £7F oE Aol vls

oh$ A0 2(n=36), Aol o7t Waskc sk
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<E N-106> UJA] ALg WIE(FO] AR, AANE 97| G 49 Aol

53 BATAY)

a ab ac abc a
oy A MG Ad Mg us oL F= U AF £ 2
o = U ° Ahget Arget
(n=2,567) (n=1,466) (n=669) (n=262) (n=36)
oOd SD H4 SD H4 SO H[F SD HAFA  SD F drfl df2
AT,
RE

5020 851 4953 925 4737 1006 4821 1014 5065 929 14588 4 495 <001

oo ¢

> | >
|
o
Xy 2

_{

o [H1

ORS AP AFBEa) = 8] AL 9hS(a) = 719] AFE S(ab) = oft AT A8aKabe) = HE(ac)

ol
==

o) oA FolA LeulA, etde § ARZ FA oAl Ag Wk el
Rpo] B Zat, ofA] AHg WEw WF AL Aot SAHOR §oat asi 3t
). a<.05 2E0lA9] theW Ato] Z7(Scheffé) o
4l SR Wl 53 Fa Wpol /Mg ¥ Uehich 1y

m\o
>
>
ol
ol

=2
a1 e
581 0]4)(47.93)0 Gt AT 5 AL ol /M = UEE. AE UiA(ZE ujdd) F
M AL uiAleE e, A7 2 G4 oAl Reu[dy) 2t e ARE WIETF ot aE QY]

H Ao Fuu2 dAdez HobR|s F&ol HEHT

<E IV-107> OjA] AL Wiz (Elu|A, 2t e)d 9l7] 99 A4 x}o)

= <1

53 A2(TE2)

ab ab a b c
X5 AL o] AL L e o AR -AX Az
]ﬁ("l °:] ]’o 71—] }o _‘;‘_% 01 f H‘l“ j‘l‘ F a’o E-_-LJ'
¢ U Apget Arget
(n=66) (n=196) (n=975) (n=2,125) (n=1,638)
o4+ SO T4 SO HF SO HAF SO HAF4 SD F dfl df2 p
TV,

2@ 5165 828 5133 885 5174 943 4951 920 4793 847 N5 4 496 <01
ALE Bl
RERE

S BE) = A8 ALG 2S(ab) = 719 AFg S1S(ab) = o] = ALB(b) > TR AR AHS(O)

AMR)o] AL WlEo] me

3 (
(T4%) Atol £ A2, ojA] ALg = B@ H4 Aolvt

—

oz, kst 649 ojAl FolA ATAGy ollel)el eyl zd
_/':_

o
HALAH<001). a<05 $EAA T Ao] AP(Schelie) AT Ak Ohe AF A8
[ = AE AU L) U055l g Heel B 53 A
IE]

i
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<@ IV-108> TjA] AL HIE(Q

53 BATAY)
b

|‘_
)-_u
Hel
o
XY
%
%

EIERICER-ECR

b b a a
we SANE XS - o F= U AF £ 2
ey Hasy AH&et Arg
(n=88) (n=225) (n=673) (n=1,844) (n=2,170)
gy SD H4 SD H4 SD FHF SD FHHF SD F dfl df2  »p
AEP
x4 4716 835 4773 897 478 886 495 940 5030 884 13 4 495 <001
AHE RlE
A A7
e Y- AR Abda) = ol A= AMg{a) > B&(b) = 719] AHE ea(b) = A5 AHE ea(b)
o=
02, oYt £ Al FolA F2]FY(SNS), HAA MujAo] ARG Rlko] ThE Q7] P
A A(TAS) Aol 24 Zat, jA] AHE Rl=d P A5 Afol7b SAFCR [ogh Jloz 2y
ATHp<.05). 22t ¢<.05 pFEOA ] tf3E Rto] 7 (Scheffe)e BAIT Zat, %94*5”*( S).
AR AR HlEo] TE Y] 5 F4 Bduole 2] Aort UrE}Uer ottt ol2fet Antrt
U2 d2 AT o] Afolrh IA] kAL, AT U9 24to] 37 flgoz Y 4 Qo
<& IV-109> UjA] AHE W1E=(R2f2FY(SNS), HAA)E 7] 9 A4 Ao]
3 AT
a a a a a
wg  RAAE GelAE o= Ui AF F-8 A%t
Hesy Hesy AH&R AR&SF
(n=279) (n=368) (n=854) (n=1,720) (n=1,779)
H+ SO HF SD HF SD FHF SD HF SD F o dfl df2 p
FAEYS
NS), ohIx] 4866 8.52 4865 851 4912 885 4978 9.14 4979 935 261 4 49% .034
ARl
R _
e ORS- AR ARHa) = ol = AREeHa) = BE{a) = A5 AR %3la) = A AR dsla)
o —

b0, TRt S0 oAl FolA Lokl ARUE(QEY s, 227)0) AHg WEd] g 9
7] A A(TAS) Ato] B4 Ak, ojA] A& =W W@ Aa Aot FAMOR g3t Jloz 3
QI QUTHp<.001). @<.05 2ENA O 38 o] A (Scheffe)e MAIGH A, BE(AZAG oF 12
9)'(50.61), ‘ol AR ALEA(sHRO] 1~4%)'(50.20), ‘AO] AHE eFS(d Dol of 1~2%1)(50.16)0] &
c}t S

g AT Wl 52 g4 P@ol YUMo A Uehdch 1w RS ARE ABRHEHRC] 5
o]’3)(46.83)0] S AWErel 52 A4 WFol /MY WA Uergth ok AU 7t 5 B AR A
of Zholls AW Aol SEAA Uertal ok, ol ohE W9 Y ThsHe AAR
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<E N-110> 08| AL§ WE(R2tel ARUE (LS ), 227)08 97] 99 B4l Aol

53 BATAY)

b a a a c
we SANE XS us o F= U AF £ 2
e ae ° AHg e g3
(n=708) (n=864) (n=1,207) (n=1,418) (n=803)
Hd SD H4 SD H4 SD H[F SD HA  SD F dfl df2 p
22l

ZARUE 4861 803 5016 8.65 5061 9.07 5020 948 468 9.21 1718
A1 W=
A5 2

S BEa) = ol HE AGa) = A1) A1g L3(a) = A3 AHG 23(b) = B AR AHS(O)

4 435 <001

C1goE, heRet 9Ol Ul FolA ekl SN BAE. AW SN AUAOTTIY ALg W
Zo) we 9] 9o} AA(TRS) Aol BA Au, oA ALg WEW WF AL Aol FAROR §of
o

o] tle¥ xto] AA(Scheffé)S AASH Al ‘H& Af
s A4 Fato] 1 dre] Ao vls] £AY o 37 UERdTh

<E IV-111> OfA] AR Rle(224Q1 534 28, OTT)E 7] 49 d49 Afo]
o= e )
b ab a a a
. X5 ARE- Ao A& o o Je O R}5 -7 A3t
o ok, 4 ° 8% a3t
(n=268) (n=391) (n=1,152) (n=1,917) (n=1,272)
Od SO T4 SO HF SO HAF SO HAF SD F dfl df2 p
ST AR
O OO0
S,
OTT 4703 768 4890 925 49726 9.02 5006 9.36 4968 8.88 7THb 4 495 <001
ARE BlE
ARE A%
e oL Ax A}{a) = T} A& AM{a) = BE(a) = 79 AR %FS(ab) = H3] AR %FE(b)
ofl’=

Loz, et 59 miAl oA AY, AE, LA AR ®lko] mE Q7] JF HHTES)
Afo] BA Aif, oAl AME RledE FHd A zpol7t AR R [ogt
<05 £FEAAY ofgE Ato] FZA(Scheffé)s AAIgH ZAxt, 'Of
4)(47.36)0 BT AT Y7 53 A4 ool L ge] Fool vis] WA UERT

O

<E IV-112> ofA] AFE 8l (AY, A

E
a» L= B

EO

2402 971 9 F4el Aol

L

53 A2(TH2)

P-4 2
a a a a b

&
e
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A5 g A9 A8 - AE e AE

e
%S %S N§%  A8E
(n=1,831) (n=1,099) (n=1,057) (n=700) (n=313)
gy SD H# SD HF SD HF SD FHHF  SD F dfl df2  »p
. B
A 498 829 495 951 4947 922 4978 1004 4736 924 51 4 495 <001
Al vl

>
o]

O
==

A5 AL 91e(a) = ol AT AFR(a) = 7] AFE S = BE() > O} AR AL(D)

R
o

N
3
ST T

>li re
o & o
rol: —lg l'ﬂJ
o MO oo M B

or ™ £ do
U 2 pe 1o mo

w &5 e
(@p]
N
)

o4
Do
H

ol
0w
E\‘,‘

bl ©
el
Pa)
i
o,
o
S
W
m
L
0

<E IV-113> Q7] W19 Q7] dod FH50| o]

53 BHTA)

e d c b a
5] YA - N 154 , F-77 Zat
W ore 0] 2~33] 1] 2~33] e 7o] ujY
(n=1,432) (n=1,527) (n=1,005) (n=599) (n=437)

¥+ SO HF SO HF SO HF SO HF SD Fdfl df2  p

7] ¥l 465 8.83 4770 879 5145 852 5314 827 5624 681 1673 4 495 <001

A 2

79l tid(a) > 1720f| 2~39|(b) > 120 2~32](c) > 1'dof| 2~39)(d) > A3} HA| UZe)

3

=2 = =1 (@]

(3) A71E Sl Zoh= olR
oo, ‘2 YT shAl Bt ool ohet PEA WAL obd Jh| HEE Rel, 5% o)
HsTtES RAb 2FS TAHSD SA AAS HE 39S Y AW, M=stAl e 39 v
9 Ao Tt £ AW 7 W AlolS SURE 1A WAoR AMSYUT 1 Auh JW R
=3 g0 BE'2 Aolg Yulxl WASAL Y ool Ae 950 o ¢r] s H4o B
ol EAKoE g3t Aolsh Uerdth 94 A, Bt SO Q13 AR HES HHa Ao
52 AR(50.73)% o2 HEstAl e ATl 52 H448.82)0) vlAl AT UG olsf olage
MeEgh AT 53 H2(43.91)% o MEstA ge ATl 52 Ha(50.35) slsh WA Uerdch
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‘EXHO IEE A AS S HAEst AT 53 A4 HH51.78)2 1A o2 AT 538 A
HH(48.85)0] vlof =A Yebd=dl, 23 A Al A0 FJFS DXATE SAIYA] g2 AHS T
d 7hsde Leisior 2 west ot
<& IV-114> 545 stx] £5te o84 97] 4 H40 #fo]
3 A 3
s3] ANTHES) —
ol H[sfig S
Bt SD ot SD ¢ df )
X&) slol Eog olst 48.82 50.73
9.09 8.98 724 39394 <001
AZF BE (n=3,141) (n=1,859)
50.35 43.91
2 o5] oL 8.78 9.20 1663 8193 <001
Hi8: ofel ofete (n=4.360) (n=640)
49.46 49.59
&7 BE 9.27 8.93 051 49614 0612
(n=2,439) (n=2,561)
_ 49.41 49.71
3] B 9.67 8.10 1.17 46116 0.243
(n=3,068) (n=1,932)
SAED HEE, Al 48.85 51.78
~ 9.39 7.60 10.87 23108 <.001
Mg (n=3,845) (n=1,155)
(4) 21719] 7Fxlof dlist QA
A710] TRt 7bxl AAol whe 917] F Ha(TH4) Afo] B A QAo me HF A4 Aol
7 sAAC= Qo3 Aoz EIEAUTH(p<.001). a<.05 &AM f-g8 Ato] AA(Scheffé)s Al
A Aa pE =S A4S Ash "R(52.95)00 SUsH ATl 97 5 A4 Wpo] Aoz it
A =7 UErstch o] Huoeb ‘st AZ2o] =2o] ©'(50.87), ‘F A4717F ofyy2te JHE A&
2 18(47.64), ‘At BHUYr|go2 £87(47.25), ‘F 7= o2 Lo Halivt €'(42.90) A= Q17|
52 A5 Pgol Hotgrh
<@ IV-115> 9}7]o]l thst 7kxlo] we 9l7] ¥l H40] xpo]
53 ANTES)
d c c b a
=1 el A7t 1k AR L0
e oy CMEEE . o o o F-27g 2t
"Rl . W Azo] &g 9
gate o0 8o FZ =R € >
T RO
(n=252) (n=1,395) (n=806) (n=1,241)  (n=1,306)
M3 SD WF SD HWF SD WF SD WF SD  F  dfl df2  p
017
EHE" 090 960 4764 857 4725 983 5087 859 5295 7.8 152 4 4% <0l
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RES 7}3 2F w2 42 ol B > arln Alzo] =go] =)
a1 WP} olcleks BUE Q42 2 9180 = AR BPISOE £8 (J) > 2 Wi UE Lol Wit Ed)
(5) 7l a5
AR g7] 53 Lo gt 94l & 7] abel BE 47l 4o ARTES) Aol B
QMo hE FF A4 Aot FANOE o7 HOR HAHATHp<.001). a<05 2ENHY S
W o] A7 (Scheffe)e MAIG A, olH Fo|EA| ojig glo] ol (52.86)0 ST ATl
7] 58 A4 Il M A Uehdch olold 2 g2 AR olsia (51.36), THE olsiE 4
Ge Fol 98 UT0N0] 1 AE Tkn, AHOILT 1% sFel T olale 4 28 (42153 2R
L9l 8-S olsstAl Rar(41.18)0 SE ATl 9r] 53 A4 Wo] AW 7 o] glo] o
2 Asol ulsh b WA Uerdct

<gE IV-116> Q7] ax7bo] 2 9l7] 9 A40] x}o]

53 A2T2)

d d c b a
ax=
FIE oy ol
9ol 718 ol 2 UigS
Qo a3 $59 ~ ol _° 20|54 F-737 Zat
]ﬁcﬂ o= a0 o ]°H°P T BT ]:H;('“i O'IE:]“OE‘ 010]
oJafi5}A] =% o] 9l osfat s
A olo. a2 AT a 0]3“‘;5]'
E—s‘j{ T RO a
(n=203) (n=432) (n=1,089) (n=2,218) (n=1,058)

g+ SD H# SD FHF SD FHF SD FHHF  SD F dfl df2

P
W]
N, 4118 9.08 4215 893 4703 821 b513% 814 528 863 2/3 4 495 <001

a

AR 27 offl 2olEA] ofefg glol olsfala) > 2 b8 HRIZ olskal(b) > 1S olahe 4 9l 2ol AS(0)
o . oIt 1) S50 22 olflE 4 18H) = S Sl UEE olie 2310

a

(6) 18] 7] &

18] ¢7] 2ol @2 ¢Vl 99 &
o2 Foh oz AL AH(p<.00

a<.05 504 TlS¥ o A (Scheffé)s UAIF A,
WA 5% o] 4 (53.73)0]

2T Al 9yl 53 A FEol /MY A Uentoo], 13 ¢y

LN

2(TAZ) zJo] BA Al oAl w2 ™WF A xfo]7} EAA
1

<E W-117> 971 838 Q7] G F4e Aol

wol 52 BHTRR) P77 A%
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d d c b a

95 oF  me gof B S s

5 < B 29 AU ) RS

olo. i ﬂﬂ]‘k] lé'& 2~4§'£ o]ld-
oo a 735 e}

(n=1,092) (n=1,104) (n=922) (n=829) (n=1,053)
g+ SD HF SO HF SD HF SD HF SD Fdfl df2  p

Q7] B 4683 9.60 4761 879 49.13 863 50.75 824 5373 821 1046 4 4% <01
NERE

514

Wt 5% ofif(a) > wabd 2~4% ZJk(b) > wabd 15(c) > A2 29oF 2H{d) = s F A5(d)

(7) HAIR 7171 AR AR

AR 717] ARG AZte] T 9]
7} EAMOR ot Hos AAHULHp<.001). ax.
AR AR, Sh2 5A olg-stR FU (53410 SHR AT AY] 53 M4 BEol MY A Y
ERgTh 7 i ‘e olo] A5] ARS8 °(45.94) M ATl M4 WP
g 717 A AZk] G2 947 5 Aol R8Pl UEUAl okt ol AEAel 27}

wHo Waxg XAt

ro 4
N
o
AL
32
i)
o
2
0

<® V-118> OAE 7]7] AR AP 97] 4o} F30] Ato]

53 A2(TH2)

d c b c a
ool _ __ __ sk 5ARE
v e CIEMRE SRR assa T F7R At
e e e N
%S - 3% 39
(n=423) (n=1,488) (n=2,355) (n=558) (n=176)
Hd+ SO HF SD HF SD HF SO HF SD F dfl df2 »p
SHE]
717] 4594 9.49 49.13 861 50.44 9.02 4820 955 5341 823 3506 4 499 <.001
AHg ARY
A 2 512 SARE olg~l% FUa) > 512 3ARE AE(D)
Rk > 5% 1ARE A&(c) = 5k S5ARE k() > A=t Qlof] ARESIA] 9a(d)

(8) & ol& ol

2 o]gst= WAl Q7] 49 F(TAS) Aol &4 2, AA] mhg F+ A4 Aol7h EAA
=2 0

1 =~
02 o3t o2 HRIHUTHp<.001). a<.05 2EANAMC] 38 o] A (Scheffe) A Ak,
BE FYY(52.0702 MR W 9r] 5 F4 BRol P B Uehdth 1 A olo] U §
%944'(50.66). ‘22 T ALY ALR'(50.56)2 AT et AY] $ A4 Wrol A Uergo
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ol

ol

2a)
o
1o
no
N
ofr

o,
o
P
ol
&
Flo

UHA] A AZ 59 Q1A ohR](47.66)°F "Hefu]d (47.35)S AEIgH A
=}

<E IV-119> 52 o|gat= tjad 917] Aol Hao] xfo]

53 AR

c c b a b
i .y L= =Yo) =< - AR A
ma RSy FRE e cay nsay ram e
Q18] o e Al
(n=213) (n=1,825) (n=1,124) (n=803) (n=1,035)
O SO H4 SO HAF4 SD "4 SO HF  SD F dfl df2 p
e
ol8sk= 4766 10.71 4735 8.75 5056 9.48 52.07 809 50.66 875 5395 4 496 <1
o
N R
LT R B > 20 S - 32 9 9IEM A0 > AL A8 5] 2 o) - TR
o=

ojx|gto g2 =i 235} Aol Ao o=
A% Aol7t §AROR GolstAl ghe Zlo

BT A—

7] @ AA(TAS) Aol BA ZAuk o] me B

U wo
s
rO
i)
3@
-
>
I
)
o
L

<E N-120> 54 23 Aol 2FE 971 99 A4 ol

53 BATA)

a a a a a
s Fla ! I
wa | WAE T Rk 0 seEs P27 Ak
v 9o S0 (gt 1) 3718 Aol
%9 org)
(n=4,126) (n=551) (n=207) (n=100) (n=16)

g SD H# SD HF SD HHF SD FHHF  SD F_ dfl df2  p
Aol 48 4946 895 4991 959 49.07 1052 51.31 871 4825 10.13 147 4 495 209

o2 M2 97| A e watd %]
4% A77t av9c s,
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RTRL)S B AolE BAal7] 9isto] AR v
pS|

L S|
0, B4 &4 Apol7f FAACR [Fogt 4 9o= Scheffée B7
th

Y= Fd ga Aot SAHCR [ofet A

W o]4) (53.26), A9 AotRA] F=rhEh 2ol

oRZTHA Lol oF 4~6%¥)'(51.17), "EF0|t}

of g W= FMsHA] obg)(49.2)0 g AW Hlwsto o w2 Zlo

oMY 58 Rto] F7(Scheffé)S ARt A} ol={eh Xfol7t FAH R Folgh Zo
= S|

AN
.
At &, BA A Aut sjA A 0O A AopRc} e
e}

<E N-121> B A9 52 440 ol 7 AR WA ey Ao

[e) aT)
ab a ab ab a
s AR o9 Rp5 F-Z7 Zat
el Aol x| Aoty x] L-E A5 olE stops
xe *e (n=397) (n=108) ’(‘ 6‘;
n:
(n=3,168)  (n=1,321)
B3 SD HF SD "YF SO "F SO "HF SO F df>l df2 p
- 7
ofE 1 492 851 5157 847 5077 889 5117 557 5326 572 1957 4 495 <0l
AL Bl
AR A _ _ _ _
}‘H“ 0f- AR5 Aloka(a) = 9] AlotEXA] ¢F3(a) = AR5 Aloka(ab) = E-g{ab) = F5] ZolHA] ¢t5(ab)

WA, FYTOIY AZ AUA F <BEZOIUAA> E <QajIAl>0] o]f Vo] T ¥y
Fo 52 AR(TAS) Ao] B4 Ai}, o& Vied ¥ Ha Aot EAMCR §olsx gL Ao
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<E N-122> 2 99 53 840 2okl A ol§ WEY Ato]

a a a a a
dal olg 7] ojg _ ue AR PR A
2 g gg  oF 0 T o )
n= n=5
(n=3,715) (n=935) (n=4)

Het SD H#+ SO ®H#F SO ®HF SO HF SD F dfl df2 p

22

APd 499 848 5047 884 4942 9.08 065 879 4762 119 126 4 4995 .29
ol g W=

52 AATES) Aol A A, o
Ayl Pg A4 Aot BAMoR 99 ). UR- APE o] gattHstRol

-
ob Zof] gF W HAsHA] ¢F5)(50.15)0 &

1 o]4)(60.19), M5] o]&okA] =St A e AHe 5
o W@ Aa7h A9 olgstrl erech(E Zol o 1-21)(49.88). ‘AL O] SFTHAZLA o 4+6
H)(48.79), "EZo|cHUF o] oF 1~39H)(48)0] S AT}t vlwste] tf =2 o2 YENT o
<05 &EoAe oigE Ato] H7A(Scheffée)2 AAIgH Al ojz{gh Afo]7} SAAC=R [oJgh o=
sholglolch. o, Al of 2 7 T RO Bl VITo|Ae} OHIAIR, of HolE 57 24 An
A1 Al CORS ALR o] 8FICH R SRE Abate] Z(n=2)7t 23] Mch: o] gofsfof Fct.
<E IV-123> 29-7¥ 99 52 Fao] eafelshict olg wiEd Aol
53 BT
a ab ab ab a
A& o o] o gfje. X AR Aq
501 Hs] o]& 79| o]g us XS o]@at | SN F-77 Zat
?;% ?%'% o}gﬁc]-
(n=239) (n=56)
(n=3,951) (n=752) (n=2)
o4 SD H4 SD HF SO "HF SO "WF SO F dfl df2 p
221l
714t 50.15 849 4983 884 48 917 4879 862 6019 0% 458 4 499 <01
olg =
A7 _ ‘
p URS- A 0183la) = 6] 0lg S(a) = 712 o}& 2kSfab) = A1 olg2ab) = RSHab)
Ol

9) 27] 99 45 Wl £
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7] oA AAE QABAls 28 v, IRy AR EX] R (71 U/Ale] U)E EUsHACE
ojmj, »7]2 5}x] Fshe 0] WA WaR Halstdon, YA BIle 2]y wisz x2lstdct
#7] Gdo A FAFE AE wiolo] 2o F <V-124>9F 7}
<E IV-124> 27] @9 A& ¥l 2=
A= ol A Hol 89
DQ1_1 22710 thet QIARP] ofs) X AiZtat 244 Bel 2X) ESSEE
DQl_2 22700 ofat QANLAL, sH, AR 488 BH) ESSE
DQI_3 22700 tfat QA & 2R) ESSE
DQ2_1 227] Hlg(u|RpE /2R ESSE
DQ3_1 7] BIE (KRR /ALR) ESSE
DQ4_1 2REQ F#7| AY Wir ESSE
DQ5_1 2712 51| £ak= 0|9 Hz
DQ6_1 »7] IO A QI EAS B Win ESSE
DQ7_1 277] xRkl ER)(7H W) ESSE
DQ8_1 2#7] xRl ZR)(ALE] W) Sk
Wz wiQlol ‘A7|2 sHA] Pah= o] G WS AQJst U] ®iQlSo]l W A& 1.9780|A
3.990, B&THAE= XA V715004 2] 1.243, == AUZF A 09004 1 703, A= HUiir
A4 336004 A1 1.23302 UERGTH 27] o AE ¥iQlo] J|& EAL <® IV-125>, <E IV
-126>3} et
<E IV-125> 27] 99 AE 8l 7|4 £7
A= ol Y ey TR Q= A
DQ1_1 3,000 3.990 715 -.703 1.233
DQ1_2 3,000 3.899 856 -.667 418
DQ1_3 3,000 3.735 791 -.518 .336
DQ2_1 3,000 2.748 1.243 164 -.972
DQ3_1 3,000 2.515 1.096 283 -.706
DM4_1 3,000 2.434 1.009 294 -.616
DQ6_1 3,000 1.978 1.007 602 -.748
DQ7_1 2,946 2.844 985 -.143 -.872
DQ8_1 3,000 2.810 972 -.090 -.836
<E IV-126> 27] 9 AE wQ(#7]2 F1A] Rh= 0] Q)o] 7]& £7
vl (u]g)
olgjull = AR
A= Wol BE A )7} oj@A Mok LE“:’ Azto] = AR
- o =it So m Qe A
glo1A 3] 2atA] Slo1A] .
o 2oy Boigy
DO5. 1 3000 541 608 1,249 469 133
- ’ (18%) (20%) (42%) (16%) (4%)
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(1) MR 45§ £

| I

F99) #7] 5 2F0] GFS R o5 WAL GAs] o) UF WAL BEstol BAK &
22 (stepwise) WA O FCHARAL MGG 2 o5 Welo] Tg] 7] $25S gofstA of
B3] FaARAY YA o V-127>, <E N-128>9} k.

<@ -127> 27] 58 2% 9 AA AE W 7 4T

0 DOI.1 DQ12 DQ13 D21 DQ31 DO41 D1 DQ71 DQ31

0 1 131 .092 078 .160 .095 .081 .046 -.046 026
DQI_1 1 482 509 173 173 109 102 .080 042
DQI1_2 1 483 .266 .156 117 137 117 .106
DQ1_3 1 146 141 134 052 076 022
DQ2_1 1 495 436 .358 .203 .263
DQ3_1 1 644 .268 213 203
D41 1 251 .250 287
DQ6_1 1 215 276
DQ7_1 1 593
DQ8_1 1

<E N-128> A% WUo] GE 2] 52 AMTHL) A5 2 FoelALS AT

Hol A BFSH AR BFE OF t 7 k&

(Intercept) 45.456 NA .098 46.518 <.001

anl DQ2_1 .103 .148 014 7.591 <001

e DQ7_1 -.093 -.107 .020 -4.621 <001

DQI_1 076 .063 022 3.401 <001

DQ8_1 .049 .055 021 2.330 020
27A R?=0.034, £A= R*=0.032
23 m3te Ax Fl4, 2941)=25.557, p<.001

APER(AHY) 227] R1=(DQ3.1), sAd 247 49 ®vIx(D4l), 22 % &% o] #(DQ5_1),

271 oA AEY USRS & Y1E=(DQ6_1)9 o5 [oJstA] dob AlE i, 7)o ofgt
AA, HIAPEA(TA) S27] W=, 227 2HAS] EACPY W/A] W)e %JDIO_ lé gelog
AEEAT. 2271 Rl Jo vApdA(3A) 22471 jlert £245(0DQ2 1) 27 58 &0 &
A YR TH(»?=0.02; Ak ant 371). 3t F27)0] High A F A7) olsier A BES o
5 22717F Wasitiy gzreas »y] s@ %ol =7 UeERGTH,%=0.008: &1 37] 7o) ¢12).
S27] YRS EAf o Fot WSt 7Y Wio] S27] 2Y¥APE EAIESE(DQT1) 27 5H »F
of @A Uedon(»*=0.005 &3 i7l 9] Qg). A9l 14101] =27 2R EXAE4=(DQ81)
27] 58 %o B YTy’ 2; &y 37] A9 gl5). AA 22 FesHAl YEhT]= St
Aot ¥ 3.4%=2 Uje W2 HE0 l‘iiEJr(RZ 0.034). E}EM A4S ¥ oM s 227] e
Zt2dlA e 53] HIAPEA(SA) F27] WRTE 27 5o Aolg g2t ol 25T Faot
o, aut 717k A9 Q7]+ shAIRE 7P Wi 227] RYARY] EX| o Fet Ate] Wf 227] A}
o] EAf ARIF 271 SO tis] M= gt 52 Bole ok WY duE Hart Qo
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wrt ASEC BAS ojs) AREASA WD A5 WS RE =Qlstel FriE|PRAS Ans
che m <IV-129>9t 7},

<E IV-129> AEAIEA ¥l W AF @l 2 27| 53 F&(T-HS) o5 29
ZoElHEA 4
Gl 3 A BES AR BE QA t o &E
(A=) 47.05 NA 0.93 47.90 <001 #**
oixy oAt 1.95 0.23 0.36 5.40 <001 ##*
YA 227] Ble 0.68 0.08 0.14 4.84 <001 %%
7 U 2247] 2R} -0.87 -0.10 0.16 -5.31 <001 ***
VE ujgt -2.16 -0.25 0.57 -3.76 <001 *xx
oA 0.84 0.10 0.31 2.71 0075
#7] QI-xp7| osl BF 0.58 0.07 0.22 2.59 010%%x
Ko BEQA} 8.34 (d £=2,939)
R* 0.054 ZAE R? 0.052
F EA% 27.8 (df=6, 2,939) b <0.001

*xxxp< 001 **xp<.01 *p<.05

AR myo] H@ae 54%2 WFe 5F0|9
<.001). 941 steio] “Hiaj o]4'al
(=003 Ate &3}t A7), W]APLA(ZA) IA7] W BSAB(DQ21) 2 z
EPdTH7%=0.008: &3t 27] 70| g1g). APEASA WAL | LeiRYe [ wIARLA(BA) F2]
9lEo] Fat 2717 A FolE A(0.02-0.008)0] A2 West ok oiAf ol4h shelnt wixpwA
v de 2P o, w|xpA #7)g o

i)
fo
N

&=
(35) 227] WEo| Yo ,=0.4222 & Wolzht A 3) 22712 ol
SiA 27] S2o] gopxly @il lojsty, CF] o] SIEAALS WAL (FAH) F271E Hol
stoh B wAREA(BA) 22719 27] 53 7F AEo] ¥/ Uehd Zo2 BA¥ & otk E£% 7}
A ol 227 RPAIE EAZLSDQ1) 7] 5 4F0] WA UEPGOu](;°-0.008: & 3]
719 98). ol "TE Ul F(EDU2) THA| g Ao uls] 27] 53 2Fol WA ey
CHz?=0.005: & 37] A9 Q). YA AF W F A U A7) £HAFIL GulE o5 Wl
o2 UEoU SEo] £34% A8 U 327 FAp} BRI BoA BT BHOAL A5
ol fofstnl ge Ho Ueht oY WS AUt Y U I ZPAY AL, 2] &
du $A 4UL Woltd), ol: RA GYALS0] 1Y U F27] 28 £40] Fuuc ‘3L 2 0
89 WEE A0 £2310 SYNNS /IS4 Tesl 2 4 Atk @ AP welo] Al
97 Ed o 4% BjAbA 227] WEV} dolsitks A2 @7 1ed wast Ak ok
AN

2 Aol himAld
=0.003; &1t =Z7] 7191 9L), A7) olsft Ab
2

-|o
EE
B3
@
O
=z
—
IJ "
0[’_1.4
2,
62
N rlo
ox
) _Io
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Al 5%

A 1AH-A 3%} ALE]

XA} H|



5.1, RIRR-R3RE £ A7) Z319] Folse o] Qo

AIAE 2RI =ojed B RAbs 201390l AM2xE A= 2018 F0] AAIH AT A&} RAR: 20
A~59412] A9l Ud 3,0008-S thatoz, =i £ s U} Fap W oz LEsiY 7| Wslr],
A7l 271, =¥ EW ool ZA AAEATE A2RE AR 2041~69419] ARl F 55008 of

Hog, UV d, W @ U BPY AARE AFRste] £7], Wapl, 9], 2], B4, ORIl o4
olo] x| AA|EQlc},
A2t 29lo] Zojsal e &AL o] 2ol Solt SWMEE) FE3E AR AR RAeH @5}

Hi

A, 20133 AR B £AF HuAMeF 20184 xﬂzx} AEf mAF BoAo] AAE A1xF AL K2k}

mAPe] Qe Fol5Y v g Folt Trgw Lt

i

<E V-1> AR RARSL AI2AF ZARY] Aol Tols u]g Zo]

20134 20184
EFE=E Metely RojugAla 2013) | (mE=old-Matistu wojw-adta, 2018)
92 | mp | a0 |4 | we | %e | ke
=

=5 ZAF OIRE () 478 514 288 137 1,147 919 652 282

i H]-2{(%) 33.7 36.3 20.4 9.7 38.2 30.7 21.7 9.4

atsp] ZAF OIRE () 40 470 702 205 139 799 1,469 532

= H]-2{(%) 2.8 33.2 49.5 14.5 4.7 21.2 50.0 18.1

Q)] ZAF OIRE () 662 1,110 882 262 1,160 | 2,117 1,821 402

o H]-2{(%) 22.7 38.1 30.2 9.0 21.1 38.5 33.1 7.3

] ZAF ORE (%) 55 341 829 275 121 790 1,254 835

- H]-5(%) 3.6 22.7 55.3 18.4 4.0 26.4 41.8 27.8

o ZAF TRE (%) 522 1,095 949 350 1,326 2,290 1,274 610

v H]-5(%) 17.9 375 32.5 12.0 24.1 41.6 23.2 11.1
M3A Fe0] Folse AP Tabe dAtEE o2 Ubwo] UXsel, 202340 £71, £7)Us)
7). web] e, 20240l 9] Qo W BT oL, 2025W0] 4] Qo Ale) EAP} ol 2oz,
20184 ZAtel vlmslel £7] el Qelol AAEYD, BY Qele 2YTY Yelos WAL
wg ORlE Qele ol Felolx AL, glo] BT olA ©ol Wt vigdetel A glelof o
S R4S WIS WOIF OIFOIACL 20799 71, 71 UeH), Uap] AAE B 2041-6941

~l‘_h1

Aol g oF 3,000HS thjato 2 A 12 Ay
A2 T 204~69419] g1 G oF 5,050%1% of
Yoz RA YA Freiglon, A £1g VY
oF 20A1~69A419] AgQ1 g oF 3,009 = q1
Aon, HAf E%LE

j_?_\l‘
o
f

AAlSET. 2024 Q7] Yot 29
ste], W WA &AF 5,000, A &=AF
W Pos o] AAlskct. 202569 2
2 5te, Y& ©A RAF 3,0009, A £
Fo] Alxlstitt. 2025W0l= 449 o
H, olo T& A3AF =79 Foj5 4

>~ N
2N
I ol
og 12
o
oz
> ofl |0
&
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i
Lt |o rlo
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[
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u
L BH/REE 9o £ HES U] AA

<® V-2> 7] 99 AI1A, M2A}, A3AF £2E HlE

H1%F ZAFE7 |9 M2t ZA E712Y M3zt ZALE7| g9

100 100

80

80 80

60 60 60

40 40 40

20 20 20

P EHES mIE mUE0E W4E E3E H2RE RIRE
© 33.7% P 38.2% Az 40.6%
nE 36.3% E 30.7% 3Aan 27.7%
e 20.4% P 21.7% - 25.7%
eI 9.7% e 9.4% P 0%
e 4% L 6.0%

A&t &AL At M2At Z=AF 2t

(ZUZojY ALt (=8=old-Agthsta MISAR ZAF 2k

2o| A GALA, 2013) =olw §ALA, 2018)
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< V-3> &s5t7] 9 A1XF, A2RF, AI3AF £2E2E 8|S

100

80

60

40

20

M1 & ZAF Hol7| B

100

80

60

40

20

H2x} ZAL 5t | B

W24 EMEE WIE m7E0Y W43E H3FE H2PE HISE
e 2.8% i 4.7%
2= 33.2% i 27.2%
AES 49.5% T 50.0%

AEXIE 14.5% i 18.1%

HI3xH Z=AF Hot7| B

WixE H3SE H2EE MIRE
455 18.1%
S 29.8%

> 32.3%
> 19.9%

AIAF 24} A
(RYZol A 2Tyl
Folw g APA, 2013)

R2AL ZAT At
(Fe=ol YA 2ot
oA LA, 2018)

MI3RE Z=AF At

<E V-4> Q7]

FA AR, A2AF, AR

AN AW
T 2

H|&

HNXEZAF 7| Y

BT EES W7z

| RESIE

Hi2&t A 817] B

BixE H3RE EH22E RIRE

S 22.7% Lz 21.1%
HE 38.1% 2Z 38.5%
AE 30.2% 25 33.1%
7| Z0E 9.0% 25 7.3%

M3t ZAL 7| B

WALE EM34AE M24E WI14E
427 33.0%
32z 28.5%
e 24.9%
25 13.7%

AI1AE ZAF A
(FH=oiY- A eheta
2o LA P4, 2013)

AM2&F £ At
EEEE DRI B}

ol SAFA, 2018)

A3zt &AF A
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<B V-5> 27] 4o} AL, A2AL A 25 vlg

MR ZAL A7) B H2X} Z=AF 227] B HI3ZE ZAF 27] Y

100 100

80 80

60 60 60

40 40 40

20 20 20

B2 EES WIE mE0g WATE E3SE M23E MIFE
L 3.6% B 4.0%
HE 22.7% 25 26.4%
e 55.3% P 41.8%
MAENlR=y 18.4% B 27.8%
A|1AE £AF Azt Al2&t £AF Azt
(F2oiY A 2Tfst (ZH2oY A 2Tt A3k zAF At
Sol@§ AL, 2013) Sol@ S AL, 2018)

<E V-6> 9 ¥ FH- 148 99 AlRE, A2AF, AI3AF £+E5E HE
MR ZAL B 2 HI2Xt ZAL 28 HY IR} ZAL 28 -1 Y
100 100 100 ——
80 80 80
60 60 60
40 40 40
20 20 20
0 o] 1]
HSs EMEE EmE m7ENE
o 17.9% T 24.1%
HE 37.5% T 41.6%
AES 32.5% iy 23.2%
AEX = 12.0% o E 11.1%
1A ZAF A EH 99) A2xF ZAF A 99)
(FEFojP- AL (FH oA gTatn
o EHLA, 2013) =oAL A, 2018)

2 AolA s ALAARE 299] ol Ae) &} AuE wlastel Al 100] W7 2glo] o]
S2o] Wabt UEAl AT ojwA, Aokt WslsteAlS wols) wuAl stert. ol ¢l A
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1xte} AM2&F EAPIAO] b B4 10749t A2Atet A3k mAbolAe] st £ 157h0lAe] AgE S
slasta, AYE 57 AES &7 37|= AAsto] mobs] Boick oleid B Ame ofefo] 1
o4 F¥Hoz were 4 9t

08 A 7|

7z e s LIVl
_ 06 S “RpO-
7 05 st 37|90
o o4 Tz
.
|-|_|_| ]
- :;h___ 2 :
P
[ V-11 AIARAIBRE ZAF Al7] 2919] Zo]53 ZFo] QoF
Y I-Z AETA, AR RAF AZ]2RE ASAL ZAF A]7]0f] o]2+= oF 100 At AAAQ =Tl
9] o] tazt Jast AAY Holu of2igt ¥MarF A2 gi} 27 o4t sligshe 9u] =
3719 ¥igkety BU]= o s & & o gttt AR ¥ e AmEQLs hoe, 27| st
7] oA AT 1004 AZF Qo] Qe Aol dledi2tal AlAto]l "ot ol #2 A ZE
of ol27|7tA] 2 BEoizt ©, AIRAQ A Wgut Aol s = 5283 5.3-80A 2¥E Zloltt

5.2. AIIX} RA} A]7] Ofy] A2&t RAL A]7] 2419] Zojs3 o]

2 o AE 201340 AJYE A|LRE £AF chu] 201810] ARE M2RF RALA 2Q10] ol ol
TebfiAl, QeETY olw YR tAlS BAS Aus o o2 98l ARt A2t Rt

ARESE 7t = 107104 22 5af 37]E HEREA(meta analysis)e] W2 &85}

N sERe=
of AxrstAtt. ayp 3719 AlLE WUy FAA ez ot Zoh
A, 2t SFER AIIAF ZAMOIA Q] @ =(odds) CfH] A|2AF ZAMOA S 2= HlEO] siFste 2=

Hl(odds ratio; OR)E At 2=+= ojt Aol dojUA] of2 HE(5, 1-p) ti¥] Aol Ao

)e UEtE 28 Jidolth. @Ale BAdAE 230 JEL sl o] Aol Uoju
Beeln N4sle] ©x8 HUE YolH BF SHROUA 29K Se1-HYA /847 2) O
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o Y W ABRYA 2/SAA 22 AN FF BROl SAR 2E arHoE AF,
Aol B exE 2 BN HEAL (1A AL YA 2mai 27 FAL HYA £-0) OF

AF 212} RAF QEAF Zsb; zxr A ORA S0)2 ol AUIE. 2k 2Rolet Al ZAelK

ENNE RIS RCES- 0 FETREWNE RIS
9x2 Ury ©xul(=be /ad)a N2 5 %q. olajgt ©xu|7} 0~lojakel ol A1a} oju] M2}
mAlolq o] g0l steteteiee ofulst, olo] met sy Lakut WA Wl Lojso] stetet

9e 4 98T A exust 1uch Aoty o AR ] A2zt AAfolMo] FEEol Haotd
22 ojujsti, olo] Wet iy B B 2w Folso] PsHAL & YL AT o=
dlo] 272 A3 27 9x6|(nOR)E 7IFOR A2 A9, 27 987l S2akd o] Zojho|
sfereld e 4 918g. 21 oxult et 2 Folseo] AR & 9

o 5
u\o
o
>
Rl
<
i)

BN
ol

977} 18} AL RS, 27 oxu7l 0uc} A 2A)
ool T el SPsE ofdh Hadt, @xof 95% Alg 7JO]

ol
—_

8o N gy JE 0 I8 2 mo o
ot
rlo

1 =
GE(ELS, 21 Qx8]9] 95% AlR|Tto] 02 EIASHA| e WD) 950 Fo|(FL, 21 950 M
Sgrol) 523l 7ofF Foj53d9 st 22 52 =2 4 A ot 5y 3719 §iA &S Al
st Cohen(1988)of] @2t 0.51=<|logOR|<1.25¥ o A2 gyt 37|, 1.25=<|logOR|<1.90¥ ©f &7t
g 37], 1.90=|logOR|Y o 2 5i} F7|2 siAste= 7o 420 vidAlsitt. mepad 2 A-LofA
+ 27 oxulo Foizto] 0.510] DA RECiA A7 3717F AY gl o2 sMstel ALY W

sp7h gl 7oz sjMstuat stic)

ot &ofl, =71, @3], 7], 27], Y JAER 7 7t £F9 FEEC] MRt A2RF £AF
oA ofEA UEFHEE=A], ofof met @ =v[(95% AlREF =eh)ot 21 @ =B[7F AupRi=A], 1 gt
371 ofgA siHT 4 A=Al AA mak 27] AES ALt 7SRl doteld, AA &y 27 &
oRIR|S Aelste] AlAlstRet. Zus Amud, 271, A7), 27], 29 999 a1 7= 719 o
& (llogOR[<0.51)0.2 UEPEE], o= ALAL tiu] A2AF ZAMIA siE Gt #=igh 09 Zojs
2ol 7o) Wt QIS AUS Al oot =] wshy] oo aw IV AR & 37
(0.51=]logOR[<1.25)2 YEPF=E], ol A1AF i8] A2AF ZARA sl Gt TR =rle] =0

o T
o] 4% AP 4 USS AT H 9L TG MR 27 37)E OR-1.09
95% A2 77 0.849~1.41302 12 m3stn glof, Myboz A1t &Ab o] A2AF ZAfo| Al
APES Wel QAW A2 Atk ok Al &Ab A7]Ql 2013w wlws) A2x £AF 4719

1}
20180l 2qlo] Zojso] Ao| Wb}l gigloeet: A AlAtatct.

o

S
E
_I

v, 1

<E V-7> AIRAI2AE A7) 399 Rols o] B Aum

SR 4 RUE 21

=3 Hs Q =u] g3t 37 7R
oo ) 95% Alg]17t Q=H o
(2R} 2ZAL 71F) A2ak A&k A2at A|1xE (OR) 7 (logO}l) N (Y 2d)
L1 3,000 200 76.5% 83.9% 0.620 [0.421, 0.913] -0.478 AHY ¢S  8.9%
£7] 1.2 3,000 200 78.9% 73.9% 1.314 [0.947, 1.824] 0.273 A9 %S  9.5%
RN 0d) 0.960 [0.748, 1.233] -0.041 79| gl
517 S3 2,939 200 59.5% 43.9% 1.871 [1.401, 2.497] 0.626 Aro. 9.8%
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5500 400 77.9% 64.0% 1.984 [1.602, 2.457) 0.685 A& 10.4%

5500 400 49.3% 58.6% 0.690 [0.562, 0.848] -0.371 719 ¢S  10.5%

5500 400 58.3% 66.1% 0.721 [0.582, 0.892] -0.327 712 QS  10.4%

5500 200 61.3% 65.2% 0.853 [0.635 1.147) -0.159 7] ¢S  9.8%
HA(AY ) 0.965 [0.863, 1.081] -0.036 7o ¢

3000 200 52.1% 42.6% 1472 [1.102, 1.965] 0387 7o ¢S  9.8%

5500 400 66.4% 63.8% 1.124 [0.910, 1.388] 0.117 7o QS  10.4%

= 5500 400 65.2% 62.2% 1.136 [0.921, 1.401] 0.128 719 QS  10.4%
HA(AY ) 1130 [0.974, 1.311] 0.122 7] g
XA &z 37)(Ad 23) 1.095 [0.849, 1.413] 0.091 7] g
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o]

area = listening

Common effect model 0.96 [0.75; 1.23]

E][E

Random effects model 0.91 [0.44; 1.90]

Heterogeneily: I = 88.1%. == = 0.2484, p = 0.0037

area = speaking

Common effect model —F—— 187 1.40; 250
Random eliects moddl —F—— 187 p.40; 250

Heterogeneity- not applicable

area = reading

Common effect model 0.97 [0.86; 1.08]

B

Random effects model 0.96 [0.59; 1.56]

Heterogenelty: I° = 95.1%, == = 0.2344, p < 0.0001

area = writing

Common effect model = 1.47 [1.10; 1.97]
Random effects model 457 1.47 [1.10; 1.97]

Heterogeneity not applicable

area = grammar
Common effect model —% 113 [0.97; 1.31]
Random effects model = 113 [0.97; 1.31]

Heterogeneity: I = 0%, - = 0. p = 0.9421

Common effect model 1.09 [1.01; 1.18]

Random effects model <:> 1.10 [0.85; 1.41]
]
.

05
Heterogeneity: I° = 90.4%, T = 0.1499, p < 0.0001

Test for subaroun differences (common effecty ':% =2325 df =4 (p =0.0001)

(23 V-2 A1R~A2AE Al7] =919 of52] Heto] g} I7]o tist & 19

5.3. M|2x} &AL A]7] TfH] AI3RF AL A]7] 2919] Zo]53 Fo]

h=R
T

=
o

S|

=S|
=

=
(@]

oM 20180 AlsE A2&F &AL thu] 2023d~2025' 0] A|s§H A3RF ZAto|A] =7l =

I

Db Al DebACHY oA QebEiAls BAE Aus oEdh o2 A M2t A3
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A ZAIA 8802 AR 7hil & 157000M 22 ant 375 uEtE M (meta analysis)] ®HY
& &&soto] Atetgth. aak 3710 At v o] Folxf BEl sRer o
ofgfo] mof, £7], Wst7], Ql7], 27|, ¥ JdEz 7} Jtu 2ol FHEFo] AM2xte}t A|3&} ZEA}

17
oA ofEA LEFE=A], ofof met @ =u[(95% AlEF ZEh)ot =21 e =B[7p Aopie=A], 1 et
]

371 ofEA siMT 4 A=Al AA mat 27] AlMS ALt 7SRl dotold, AA &yt

271
0lIAE gRstol AAStECh AE Amuw, £7] wep), 4ol 27), 29 9o an )
25 7o) §8 (logORI<0.51)0.2 UersEe], ol 25 o] A3t ZACIA 2 Ja HAF 3

37]+= OR=1.240

A
Rlo] =olso] Ao Webt gl AYS ARG A dge =ETt AA &
o]iL, 7 95% AlE|A1E2 1.049~1.4650]91C}. H|S ORo|] 18} Ati= Aol EAH
ctie sk, 23 @=wjo] Auigho] 0.2152 A2 &at 37]9] 7]E91 0

Moz AM2At AL Cju] AI3RF ZApo o] FHER2 Webt UG Aoz BRIty o= A
7191 2018t wlwsl A|3xF RAF A]7]Q1 2023~2025H 0] Zqlo] ZFoj5o] Aol wgrt il
= A& Al

[\
Dall
-

<E V-8 M2R~AI3AF A]7] FRI9] ol Fo] £ 2
) e SR BEE omy 95% Alj17H gizlul |
°7 (A3RE BEAF 71F) A3RF M2&t A3k A2xt (OR) e (10g0R) A (@AY 2Y)
L1 3,033 3,000 55.0% 49.7% 1.237 [1.118, 1.368] 0213 79 e  6.7%
L2 3,033 3,000 82.5% 68.5% 2.167 [1.919, 2.446] 0.773 A 6.6%
=7] L10 3,033 3,000 81.5% 69.7% 1.916 [1.699, 2.160] 0.650 A& 6.6%
L12 3,033 3,000 64.3% 52.8% 1610 [1.452, 1.785] 0.476 #9 ¢S  6.7%
RA(AE 23) 1.642 [1.554, 1.735] 0.496 A9 ¢S
W57 S1 2,983 2,939 64.0% 60.4% 1.166 [1.049, 1.295] 0.154 A ¥S  6.7%
R1 5000 5500 75.0% 77.9% 0.851 [0.777, 0.931] -0.161 #9] S  6.7%
R2 5000 5500 63.0% 49.3% 1.750 [1.619, 1.893] 0.560  Ahe 6.7%
R4 5000 5500 70.0% 61.3% 1.473 [1.358, 1.597] 0.387 A9 ¢S  6.7%
] R5 5000 5500 72.0% 80.0% 0.643 [0.577, 0.717) -0.442 A9 ¢S  6.6%
R6 5000 5500 50.0% 48.5% 1.062 [0.970, 1.163] 0.060 79| ¢S  6.7%
R7 5000 5500 75.0% 76.7% 0.911 [0.820, 1.013] -0.093 #9] ¢S  6.6%
RA(AE 23) 1.134 [1.093, 1.177) 0.126 A9 ¢S
27| w1 3,000 3,000 54.0% 45.8% 1.389 [1.255, 1.538] 0.329 A9 S  6.7%
Gl 5000 5500 85.0% 83.8% 1.096 [0.986, 1.218] 0.092 79 S  6.7%
o G2 5000 5500 86.0% 81.9% 1.357 [1.221, 1.508] 0.305 #9] S  6.7%
= G3 5000 5500 69.0% 70.5% 0.931 [0.857, 1.012] -0.071 A9 ¢S  6.7%
RAHE 23) 1.082 [1.023, 1.143] 0.079 A9 ¢S
AA avt 37)(FY 23) 1.240 [1.049, 1.465] 0215 #9 ¢S
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area = listening
Common effect model
Random effects model

Heterogeneity- I~ = 94 7%, t = 0.0560, p < 0.0001

area = speaking
Common effect model
Random effects model

Heterogeneity: not applicable

area = reading

Common effect model

it

I;;ID

Random effects model
Heterogeneity- 1> = 98 4% * = 0.1340, p < 0.0001

area = writing
Common effect model
Random effects model

Heterogeneity- not applicable

area = grammar
Common effect model
Random effects model

Heterogeneity- 1° = 93.4%. * = 0.0334, p < 0.0001

Common effect model

Random effects model

i

=

¢

.

2 2 05
Heterogeneity- I = 97 5%, t — 0.1061, p < 0.0001

Test for subaroun differences (common effect) ';% =15090 df=4 (p < 0.0001)

1

1.64
1.69

117
117

113
1.05

1.39
1.39

1.08
1.1

1.23
1.24

[1.55; 1.73]
[1.33; 2.15]

[1.05; 1.29]
[1.05; 1.29]

[1.09; 1.18]
[0.78; 1.42]

[1.26; 1.54]
[1.26; 1.54]

[1.02; 1.14]
[0.90; 1.38]

[1.20; 1.26]
[1.05; 1.46]

[0 V-3] M2AHAI3AF A]7] 2glo] Zojxal wiste] mat Fslo] thEt &
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Agarozn 2ot 4 9t 5AUL AAFSHE 2oz 2 2 9ok

A, A O et MErt Be AUULAS Wsh] ¥ A4t B e RS 7o HEAs
2 S5 FUA o 14, vdol® A ShA, SZAQ WS AAl St o] GEAQl Det o]
M3xoz Folshe Zol TP So] 2 IFL ATk L Wol Fi Aue} ¥ 2 Ytk 59
op] 5 A4k Mg W And Mg &S AT 2 5 xolrh gojulshl Uehgthe g
wop] ol A4A AHEL B3 FotHE SHAS AAstE Aol

SAl, 84 B8k WE E¢ Tab| S2Ad Bo| Yk oz uepith 34 Fohs vl Aol
A Aol =g st mtelstn S2AMoR ugste, A Al AL Astt o] &
asith oAy AMAQY Tof oragole] ot Awsoz wsty] weel Foto] AFL vjAE
Zolct.

A, WEBAS Sx AR BEo] Lapy] HAY de 2FY AuuE Mol £9-8)9) Aol
Aol RAt Tab| 53 WL Asjst 902 Uedths HE £3¢ 9at Agoltt. 23 o
ot weh Abeol = &eln, o2l et Folst Qlol 48 AYol Wby So] AR IS
Fohe e ¢ 4 U
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olrt.

A Q7] F99] Avts Fga 7] SR TRls AAES AASHAIH oh2a Aot 7] d99]
SEE FEE ANEY A oF 33%7F 4950 &5ty o5 oF 38% ool 1% E 254%0
HE21 ot ¢7] @99 &5 et 545 2 7HA] Aol B¢ ohgak .
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Aatol] wep Al oA RE HojX]aL, QX H e Kﬁ}ﬂﬂdﬁ H7] A7 AAAAHA ARRor W
oflg Kol &of. T2y FAlo, stuolA AME R Z1EFE Sof] AgdRle] Fofigo] JHAEAY fAIEA|
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<Abstract>

The 2025 National Assessment of Korean Language Ability

The purpose of this study is to refine the survey tool for the writing domain, developed
in 2024, and to conduct the main survey of Korean language proficiency in this domain.
The analysis of the survey results aims to provide foundational data for formulating
policy measures to enhance the writing ability of the public. In addition, this study offers
a comprehensive analysis of the results from all six domains of the third National
Assessment of Korean Language Ability conducted from 2023 to 2025 and links these

findings to those from the first survey in 2013 and the second survey in 2018.

The third National Assessment of Korean Language Ability, conducted annually by
domain, focused on the writing domain in this particular study. The assessment instrument
for this study was designed based on the foundational research and preliminary
assessment conducted in 2024, but was selected based on expert advice and the results of
the preliminary assessment, including the discrimination and difficulty of the questions,
the response rate, and the analysis of differences by variables. In addition, this study
expanded the assessment background variables to examine the writing ability in more
depth. In addition to the variables related to demographic information, variables such as
perceptions of writing, writing frequency, frequency of positive writing experiences,
frequency of using generative Al during writing, and the presence of writing assistants

were included as in-depth variables.

The main assessment was conducted over a two-month period from June to August 2025,
using a one-on-one door-to-door interview survey of 3,000 adult males and females aged
20-69 living in 17 cities across the country. Two-stage stratified sampling and probability
proportional to size sampling were used to select participants, utilizing demographics to
ensure representativeness of the population. In addition, in order to explore ways to
improve the stability and reliability of the survey, 50 people were added to the collective
assessment. As such, the total number of respondents in the main assessment was 3,050,
but the statistical analysis of the results is based on the responses of 3,000 respondents
to ensure the representativeness of the population, and the responses of 50 respondents
from the collective assessment are used for comparison with the door-to-door interview
method.

The average score for the writing domain was 169.99 (out of 300, standard deviation
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42.11), and the average ability score (T-score) was 50 (out of 100, standard deviation
8.60). Distribution by proficiency was as follows: 11.2% (335) at Level 4, 26.4% (791)
at Level 3, 40.5% (1,216) at Level 2, 21.9% (658) at Level 1. By variable, in writing
domain, the difference by sex was not statistically significant. The difference by age
group was statistically significant, with proficiency scores highest among those in their
30s, followed by those in their 20s, 40s, 50s, and 60s. The difference in proficiency
scores by size of residential area was statistically significant, with proficiency scores
highest in large cities, followed by small- and medium-sized cities and rural areas. By
occupation, proficiency scores were highest for mental labor, followed by other, and then
manual labor, and these differences were statistically significant. For education, proficiency
scores were in the order of college or higher, high school diploma, and less than high

school diploma, and these differences were statistically significant.

Using the results of the third National Assessment of Korean Language Ability, this
study also recalculated cut scores to grade proficiency levels in each domain using a
modified Angoff method. A panel of 12 experts—four Korean language teachers, four
graduate students majoring in Korean language education, and four university faculty
members in the same field —participated in the standard-setting process. Deliberations were
conducted twice by item type, covering selected-response and constructed-response, and
level judgments proceeded through three rounds, during which panelists were provided
with performance descriptors, descriptive statistics from the main survey, and results of
previous rounds. The resulting proficiency-level distributions were as follows: for listening,
40.6% at Level 4, 27.7% at Level 3, 25.7% at Level 2, and 6.0% at Level 1. For
listening and speaking, 23.3% at Level 4, 34.1% at Level 3, 25.6% at Level 2, and
17.0% at Level 1. For speaking, 18.1% at Level 4, 29.8% at Level 3, 32.3% at Level 2,
and 19.9% at Level 1. For reading, 33.0% at Level 4, 28.5% at Level 3, 24.9% at Level
2, and 13.7% at Level 1. For grammar and norms, 29.6% at Level 4, 37.3% at Level 3,
23.5% at Level 2, and 9.6% at Level 1. For writing, 11.2% at Level 4, 26.4% at Level
3, 40.5% at Level 2, and 21.9% at Level 1.

Based on these proficiency-level distributions, this study conducted a comprehensive
analysis of all six domains of the third assessment. For demographic variables—sex, age,
region size, occupation, and education—the listening and the listening and speaking
domains showed no statistically significant differences by gender but significant
differences by the other wvariables. In the speaking domain, statistically significant
differences were found for all variables, including sex. In the reading domain, differences

by sex were not statistically significant, but differences by age, region size, occupation,
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and education were statistically significant. In the grammar and norms domain, sex
differences were not statistically significant, while differences by age, region size,
occupation, and education were statistically significant. In the writing domain, sex
differences were again not statistically significant, while differences by age, region size,

occupation, and education were statistically significant.

In the listening, listening and speaking, and speaking domains, statistically significant
differences in proficiency scores were found depending on in-depth variables such as the
frequency of face-to-face conversation and the frequency of conversation through social
networking services or messaging platforms. The results showed that proficiency scores in
the listening, listening and speaking, and speaking domains were higher when the
frequency of face-to-face conversation was greater and when the frequency of
conversation through social networking services or messaging platforms was higher. In the
reading domain, significant differences were observed based on domain-specific variables
such as reading frequency, amount of reading per session, and perceptions of the value
of reading. Reading proficiency tended to be higher among individuals who read more
frequently and who read larger amounts per session. In the grammar and norms domain,
significant differences were observed based on the frequency of searching for information
related to grammar norms and the frequency of using the National Institute of Korean
Language’s Online-Ganada service, although the proportion of respondents who reported
using these resources “very frequently” was notably low. In the writing domain, writing
proficiency tended to be higher among individuals with a college education or above and
among those who engaged more frequently in non-voluntary(public) writing. Conversely,
proficiency tended to be lower among individuals with less than a high school education.
Writing proficiency was also higher among those living in large cities and among
individuals who perceived writing as necessary for self-understanding and for expressing

thoughts and emotions.

This study also compared the proportion of correct responses for the anchor items shared
between the first and second assessments and between the second and third assessments,
and estimated effect sizes to identify general trends in Korean language proficiency over
time. A comparison across the first(2013), second(2018), and third(2023-2025) National
Assessment of Korean Language Ability shows that, although overall proficiency appears
to have increased slightly over the past decade, the changes are not substantial when
evaluated using effect sizes. Between the first and second assessments, listening, reading,
writing, and grammar showed little to no change, with only a small increase observed in

speaking. Between the second and third assessments as well, effect sizes for most
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domains did not reach the threshold for a small effect, making it difficult to interpret the
differences as meaningful. Despite some adjustments to domain composition and
assessment procedures in the third cycle, the overall level of national Korean language
proficiency has remained largely stable, with only modest potential improvements
suggested in writing and speaking. Taken together, these findings indicate that national
Korean language proficiency has remained generally steady across the three cycles, with

only limited domain-specific variation.

Based on these analyses, this study presented domain-specific implications and policy
recommendations for the use of survey findings in Korean language policy. For the
listening, listening and speaking, and speaking domains, the results showed that the
proportion of adults at Level 4 decreased and the proportion at Level 1 increased with
age, and that proficiency scores varied depending on region size and patterns of media
use. These findings highlight the need for policies that support oral communication
abilities by accounting for generational differences in language experience, regional
disparities in linguistic—cultural resources, rapid changes in digital communication
environments, and differences in opportunities for interaction. Given that these gaps
cannot be resolved in the short term, the study suggests establishing a data-driven policy
feedback system to ensure sustained support. In the reading domain, the decline in the
proportion of adults at Level 4 and the increase in the proportion at Level 1 with age,
along with differences in reading proficiency according to patterns of media use, point to
the need for literacy education policies that address age-related and digital divides. The
study further emphasized that, amid technological advancement and a shifting information
environment, traditional print-based literacy has expanded to encompass critical, digital,
and civic literacy. Accordingly, it recommends evidence-based critical reading instruction,
holistic literacy education, and lifelong literacy policies. In the grammar and norms
domain, the decrease in the proportion of adults at Level 4 and the relatively high
proportion at Level 1 among older adults, as well as substantial differences by education
level, indicate a need for policies that support older adults and address educational
disparities. The study also recommends improving the accessibility and usability of
grammar and norms-related online resources such as the National Institute of Korean
Language’s dictionary, orthographic guidelines, and the Online-Ganada service through
user-centered redesign. In the writing domain, growing polarization in writing proficiency
—particularly across generations, regions, and education levels—indicates a need for
learning environments that help older adults maintain writing practices beyond early
adulthood, alongside expanded access to higher education and foundational literacy

programs. The study also recommends developing practical instructional models tailored to
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different occupational and regional groups, promoting writing education that enhances not
only writing skills but also writing awareness and attitudes, and cultivating a broader
writing culture. Finally, the study notes the need for further systematic discussion of

writing proficiency in digital media contexts.
Key-words: Korean language proficiency, Korean language proficiency assessment, national

Korean language proficiency, listening ability, speaking ability, listening and

speaking ability, reading ability, grammar and norms ability, writing ability.
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