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Abstract: In Korea, the human skin tests to evaluate the anti-wrinkles and whitening effect have been accomplished
in accordance with the KFDA guideline. Regarding the data of the visual assessment and machinery evaluation of the
results for the human skin test, unpaired f-test have been used in order to compare between the test and the control
groups and paired #-test for the comparison of effects for before and after. Descriptive statistics such as frequency analy-
ses was used for the questionnaire evaluation data. In many cases of the European and American clinical test centers,
the methodology and the statistical analysis were similar to ours. But, the documentation obtained by repeated applica-
tion from identical individual has high relation. For this reason, it is desirable to apply RM ANCOVA and RM ANOVA
to a visual assessment and machinery evaluation. We suggested that RM ANCOVA and RM ANOVA is the new ap-
proach to statistical analysis of human test data of functional cosmetics.

Keywords: clinical statistics, functional cosmetics, repeated measures ANOVA, repeated measures ANCOVA

T F AA (e-mail: dermapro@dermapro.co.kr)

105



97

106

LM B

0

AR sEEHel me
AE A4, vEkste] miy
SA7AYG T8 mae) 1
S15e] Aol 48w =
fo] Aulst AL T}

1ol A i el 99 m, 45, 7

S =

Fo AN PO Belsn ALk olo] Bl 3
AEN AT Az 7154 el WeE
Ak Qv 2 Eel The s 2ok 1) WRe) w

g 27} FRehs 2 WAl 7ln), 227 5
o BRE AATLZA S| Vo] EgE T
5 M S4E, 2) 310l FHE Bepd s se)
98 G shel Se] mme] £88 FE 7158 o)
A 3, 3) Aol WelE ol el 2E A3t
S5 WIS 7158 A1 HF, ¢ A% 8
Aste] 9%E B HAFE 715 7H SHAE, 5)
ASIALE A EE AR A9 0 E R 9)0E
BESE V15 7 SAFOR 54 HEEY

Hé‘?’]% '!_'IL;QS]'J— ME]'[I’z]-

AR =il A ﬁ%‘%ﬂéol A ol %
T, oThet mps 2 A
Aoz AAAH 7}0]CE]-QJ
E% A5 A7 1=

tlole o] A ‘j“%‘%‘é

Mol B2 o]u:][ 4]

=59 fAEe A HE=S 7:];%]5“1:‘ =

olth5]. BA AL Gl 7}

717157} Aol sl Al oz ko) a3t

H|23}7] 2184 unpaired r-testE F=2 ©]-83FH L,

N& AZol axtZ vlwdlr] A paired rtestS

ol gatAth AEH7F Aol thsiie WERAS
o]-&3% 7lEFARo] o] &L Ut

a3y sPFe] AHEAE T JRAl] thste] A
A 8 830 AL ARE N2 BEYo| ol
°lg 7 < Agaof Bt mepy B AT
= Ago® 7l EF
Aol $<eh37E | 717]

]
H

A

- ==

A=
a3 8

o)

!

QA

P

mlru x‘

ekslaEsta) =), #3949 A 2 5, 2013

+al

A

2=
=

o] 913

Bt Agol thal vHEZ7 A (Repeated measure-
ment ANOVA)S Z-83to] SA WHe| BldA ofF
& AT =A A AAH LA o Hgt

ARA PR AASIA ST,

A8 A}
IS 3 4@&@*%@ 2 A Y
}&%ﬂ-wl-ﬂ%ﬁ“1AT4Q‘ﬂk

sgEel F5704 L v B Boheh

'Ij:”l:H XA'-

AAGe) A7 D EARA e
A M AW Ee) ENE B
M YINF L H=F B
114 /]—1’#‘0]:«] 0]/\]-/\164 [e] u] }
BohaA @ Ag AP, A8 2
WA A A AY, A Aol n PEAT A S
3 BARARA A AY, A F 24 0
A NBOoE FE &
B sk A3g Ao A Bl A
54 BAE DY QANEe) WA BT
shsiek.

)

-] O
=
[e]

a7} ozl st gl

/H—;:_T

ok
o e gk

]
2L > 0 ol W it

s

e

itk o] & ol 2
bt

1A s

=
o

BI&t Tt

=Y ES

23. 7|1& 7154 = 8712 A Etdd

2.3.1, &t

Xt= 0]l CHSt Repeated Mesaures ANCOVAZ|
=

g0l EHéJ HE
QA 7154 sPEES A AlgollA ZF A A
5 3 ZFo) & vl wdkarAl & uf independent r-test
F= ALt Aok TAZR] WHOoRE HEA
o o] ASA|NA ZIEAIHANA Y BASAE Wl 2}
Z(difference value)S W= st AT =T
o) F oA ztel7t A=AE AT B 7117\]
Aol oz aig glo] AFEAIH A Y AFAE W
2 st A iz F ol A Apolrt
£ A4z old E AFoAE o] Bt

=
=2
S

o

—_

o

=
=
A
o]

A=Al

12 w8



71578 SEFE AAANY AA 9 FAXE PRl g 1

Table 1. Report of the Anti-wrinkle Effect [6]

lt
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t!

Report summary

Test center
Report date
Subjects
Test period
Instruments
Test site
Visual assesment
Product

Statistical analysis

1IEC, France
2002. 3. 21
Twenty-eight female subjects

12 weeks (W0, W6, W12)

Silflo, Skin Image Analyzer (QUANTRIDES ™software)

Crow’s foot
9-scale scoring
Test product / Placebo

Skin relief parameters

Levene test and Kolmogorov-Smirnov test (p < 0.05) : Test for

homogeneity of variances and the normality of distributions
— Student #test in case of homogeneity of variances and of normality of distributions

— Non parametric Wilcoxon test (two-tail, p < 0.05) in adverse case Clinical evaluation and

self-assessment Paired Wilcoxon test (two-tail, p < 0.05)

Table 2. Clinical Efficacy Evaluation of s Skin Care Product, Containing Indole-3-acetic Acid, Designed to Reduce the Appearance
of Surface Fine Lines and Wrinkles [7]

Report summary

Test center
Report date
Subjects
Test period

Instruments

Test site
Visual assesment

Statistical analysis

RCTS Inc, USA

1999. 1. 14.

Thiry-two subjects

6 weeks (W1, W2, W3, W4, W6)

Image Analyser
: Rz (roughness)
: Number of wrinkles

: Breadth of lines detected (normal direction, parallel direction)

: Area of shadows (Normaldirection, paralleldirection)

Crow’s foot
None

paired #-test, p < 0.05

31 o]& XAt Repeated Mesaures ANCOVAE A A
shal AA =5 374 Asol s 28kt

2.3.2 tt
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=X X220 CHSt Repeated Mesaures ANOVAO]|
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Table 3. Evaluation, in vivo on Human Subjects, of the Anti-wrinkle, Moisturizing and Firming Effects of Aproduct [§]

Report summary

Test center Dermscan, France

Report date 2000. 6. 21.
Subjects Thiry subjects
Test period 42 days (DO, D42)
Instruments
Test site Crow’s foot
Statistical analysis paired t-test, p =< 0.05

Excel 7.0, ver 95

Skin Image Analyzer (QUANTIRIDES™-MONADERMsoftware)

Table 4. Study Report-marketing, Skin Care Home-in-use [9]

Report summary

Test center proDERM, Germany
Subjects Thirteen sbujects
Test period

Instruments Skin color: Chromameter

12 weeks (D1, D29, D57, D85)

Skin wrinkle: PRIMOS (Skin roughness parameters: Ra, Rz)

Test site Skin color: back of hands

Skin wrinkle: periorbital regions

Statistical analysis Skin color - ITA values (difference to baseline / difference to the basic formulation, p < 0.05)
Skin wrinkles - Ra, Rz (difference to baseline / difference to the basic formulation, p < 0.05,

p <0.1)

Table 5. Study of Anti-wrinkle Effect of Argireline [10]

Report summary

Test center Advancell, Barcellona, Spain
Report date 2001. 10.
Subjects Ten subjects

Test period 30 days (DO, D15, D30)

Instruments PRIMOS
(Skin roughness parameters: Ra, Rz)
Test site Crow’s foot

Statistical analysis  paired #-test, p < 0.05

T A= o]o] Bl =3t o] B AF repeated
measures ANOVAL] Z8-& AAslaL A el =4

ekslaEsta) =), #3949 A 2 5, 2013

o 2 g5t} st
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Table 6. Skin Roughness Parameters of at 0 Weeks and 12
Weeks

Group Test group Control group
No Wo w12 Wwo w12
1 0.50 0.45 0.49 0.48
2 0.45 0.39 0.42 0.40
22 0.41 0.38 0.42 0.49
23 0.47 0.28 0.41 0.40
Mean 0.46 0.41 0.47 0.44
of B3 Atel2A oA Aldstal e W 2

a7t figlom FAAE WHE %Ako}%lu} ok,
ga = @ JHFREAS TSR g ¢ e
T8 AF PHE 835t AHEIZE AU HadE
JNAARL A% 759 492 v = A @
A R 22 EF 9 FAWHO] S A-9-9F FA
3} TH(Table 1-5).

32 7|1& 7sd HYE E7tel SAH Efdd nE A
EH
=

=
Mz2 SAZAYE HE

3.2.1. S77|#9! ANCOVAS| M0 Chst HE
71%4 AAEY AAANA A8 F 771HNEE S

Table 8. The Result of Statistical Analysis by Unpaired #-test

Y
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Table 7. Change of Skin Roughness Parameters at 0 Weeks
and 12 Weeks

Group Test group Control group
No W12-w0 WI12-w0
1 -0.05 -0.01
2 -0.06 -0.01
22 -0.02 0.07
23 -0.19 -0.02
mean -0.05 -0.022

e AREst] 9] xbolE 4% (unpaired #-test)
Sk 22 chance®] TAIE 4o At & A8V}
203} 109! Z$-2] Ao = 100]3, 19034 18031 7-$-2)
2ko] &= 1091H], 2Fo]Q1 AFRES ARS- Al 7 7HA1 Y] A
$7F B wYshA EAET ey AA A ARE
E243}= repeated measures ANCOVAS AHE-3HH, 1
of e #AE AL + U

Tables 6, 7= ZtZt A3 EHZ‘?Q] 71715 %%
I F AR ZEe] Apolghs HojFEE oot o] T
9] B %S unpaired rtestS 7—‘4%“?@, Table 83} 7o)

The TTEST Procedure

Statistics
Lower CL Upper CL Lower CL Upper CL
Variable gr N Mean Mean Mean Std Dev Std Dev Std Dev Std Err
WI2 0 [ i 23 -0.046 -0.022 0.002 0.0433 0.056 0.0793 0.0117
WI2 0 A& 23 -0.075 -0.05 -0.026 0.0443 0.0573 0.081 0.0119
W12 0 Diff (1-2) -0.005 0.0283 0.0619 0.0469 0.0566 0.0715 0.0167
Variable Method Variances DF t Value Pr>|t]
WI2 0 Pooled Equal 44 1.69 © 0.0977 @
W12 0 Satterthwaite Unequal 44 1.69 0.0977
Equality of Variances
Variable Method Num DF Den DF F Value Pr>F
WI2 0 Folded F 22 22 1.05 0.9181

J. Soc. Cosmet. Scientists Korea, Vol. 39, No. 2, 2013
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Table 9. The Result of Statistical Analysis by Repeated Measures ANCOVA

Dependent variable: W12

Source

Model

Error
Corrected total

R-Square
0.298381

Source
GROUP
WO
Source
GROUP
WO

Parameter
Intercept
GROUP 1
GROUP 2
Wo0

Wwi2

DF
2
43
45

Coeff Var
11.17083

DF
1
1

DF
1
1

Estimate
0.2004209824 B
0.0298326475 B
0.0000000000 B

0.4577365983

The GLM procedure

Sum of
Squares Mean square F Value Pr>F
0.04175376 0.02087688 9.14 0.0005
0.09818078 0.00228327
0.13993454
Root MSE W12 Mean
0.047784 0.427754
Type I SS Mean square F Value Pr>F
0.01116546 0.01116546 4.89 0.0324
0.03058830 0.03058830 13.40 0.0007
Type I SS Mean square F Value Pr > F
0.01022808 0.01022808 4.48 @ 0.0401 @
0.03058830 0.03058830 13.40 0.0007
Standard
Error t Value Pr>|t]
0.05870534 341 0.0014
0.01409528 2.12 0.0401
0.12505958 3.66 0.0007

Note : The X'X matrix has been found to be singular, and a generalized inverse was used to solve the normal equations.

Terms whose estimates are followed by the letter ‘B’ are not uniquely estimable.

The GLM procedure
Least squares means

HO:LSMeanl =
Standard HO:LSMEAN = 0 LSMean2
GROUP W12 LSMEAN Error Pr>|t] Pr>|t]
1 0.44266995 0.00996522 < .0001 0.0401
2 0.41283730 0.00996522 < .0001
t = 1.69(D), p-value:= 0.0977(2)ZM, F T A4 U, d A5 OEE o83t ANCOVAR 4%

o Fol7t Ynka BT & YUtk
o] A5.E repeated measures ANCOVA

Table 99 Uehd nie} Zro] F = 4.48(D), p-value =

0.0401(Q)EM, F & ro|3F zto|7} AThar afj 4] 3,22, ==X XI20| i3t Repeated Measures

7Fssi.

_]
A= T 22 207} Y= Aoz Uel} EF

43 23 A AR Yol A FEEUTE HolF= otk

ANOVAO]| CHst HE

uehA, sL7E Azl thete] F A I Aol A Aol A ARt e ARE, Aol BF
)

(WI2-w0) S 7R &

ekslaEsta) =), #3949 A 2 5, 2013

233} unpaired r-testS 283 A4 23 AARES gato g AIHLS sty ukegre
ol tislel= T Fo] ZJol7) Y= Aoz YERFO e

o AFEA o]E HlB=A 252} 31 RA. Fisher
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Table 10. Skin Roughness Paramenters

Control group Test group
No

WO W4 W8 W12 W0 W4 W8 WiI2

1 049 039 046 048 050 037 042 045
042 041 034 040 045 039 039 0.39
044 046 037 049 042 041 031 040

R VS B S

048 045 051 042 043 042 034 041
049 048 043 049 056 046 046 045
049 045 041 040 046 047 036 040
054 050 047 050 042 037 038 0.37
049 037 042 051 050 039 049 0.58

O 0 9 N W

044 039 038 035 042 037 039 0.38
10 037 048 032 040 040 049 035 041
11 045 049 048 052 046 035 043 045
12 042 045 051 044 063 048 049 048
13 048 042 039 040 043 038 037 0.32
14 048 050 050 048 042 039 036 043
15 056 034 035 041 049 041 042 039
16 043 048 055 044 045 053 046 043
17 043 043 044 042 040 041 041 036
18 048 049 044 044 052 042 039 045
19 047 045 050 043 042 039 036 039
20 044 041 042 041 041 045 039 037
21 059 055 056 047 061 048 0.56 0.52
22042 041 041 049 041 039 041 038
23 041 038 035 040 047 042 033 0.28

7} Akt EAHEAH(ANOVA, analysis of variance)<
283t AlA zE AP ke Aol HAAsATh T
& 37t A SHANAEE vwd o 059} 45, 0

9} 85, 07} 1255 ZH2t ATk ZF HAol
3 FoFEOZ = 0055 e, ZF AR A
Bl Zol7t fitks 7HE 7145k &
0.95°It}. &&9 ¥l wet, 2 AA S0 A=
o o, 3702 AAOF} 4F, 079} 8F, 079} 12F
< 53lo] BE HFEC| ME Ao|7} JukE 7S
7N 2beHA] @& BEL 095 = 0.85730]th 1W<

Ty
2 rlo

=
=
E

Y
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Table 11. Statistical Analysis of Skin Roughness Parameters
(Mean = SD)

Control group Test group

wWo W4 W8 W12 WO W4 W8 WI2

047+ 044+ 044+ 044+ 046t 042+ 040+ 041+
0.05 0.05 0.07 0.04 006 005 0.06 0.06

714zl 7F giths 7Hd & Holx g 71dske
&l - 0.8573 = 0.1427°]t}. §-g]7} o] 374 7
+ A ARl &t Ae 4 AuH, A
T & 748t AL A 1§ LFE AXEA ¢
< oulg11]. ZHEZ A5 1427%4 S Al 1
T 275 AAEA He Aotk Aty AR Fyol
obd o BE TS HExtslA Aot webA, A
AR FoFF0] a (= 0.05)7F =S 2H F=
AAW, & tErlal S F8aof gtk vk S
59 gL gy F £ A7l = Bonferroni B
HE AASIAETH12]. ©]+= Bonferroni F-52o 4 B]
FH ACE AZ =9o] ofd A HA 357t m
=2 @ = am< 7t AAY FolFFo s A5ty
Aot W ]ﬁr o] SA 7R A= 2t

p#rol AEE=T O]*EL OthE AHEA|
e e R

2
zo, rlo
i —

(1) RM ANOVA ME Al-FE7|7| YIHXI=

Table 10> FFH7F Al thxa# Al@ ol tisted
0ol A 127744 43] WHEZS83% 3ha o] ghel H+
I FFUAE o] & ARE H MslES o5
£ ofo]tKTable 11).

SPSS 10.02 AHE-31e, 24| AFFo] RM ANOVAE
283 A= v Zti(Table 12).

Table 129] @ ‘WEEK = 0, 4, 8, 1252 HH@E
o] BF FUTA ofyH o gt FojlgtE zto)7t 9l
TAE Wr7ksl] figeltt o] Ax @A fFog&
0.001= YEHo] 2% FY3tA e FASL I
ot & w0 = w4 = w8 = wi2= 7|Zto] Hal, o= 3t
FAMBTE(EE BE FolA) Hate] b2t A
< owmjgith 7 Hrt ARE WskERe 9A B4
Ql Table 120 YERAT
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Table 12. Statistical Analysis of Skin Roughness Parameters by RM ANOVA

Effect Value F Hypothesis df Error df Sig.
O Week Pillai’s Trace 0.542 7.880° 3.000 20.000 0.001 @
Wilks” Lambda 0.458 7.880° 3.000 20.000 0.001
Hotelling’s Trace 1.182 7.880° 3.000 20.000 0.001
Roy’s Largest root 1.182 7.880° 3.000 20.000 0.001
@ Group Pillai’s Trace 0.228 6.494° 1.000 22.000 0.018 ®
Wilks” Lambda 0.772 6.494" 1.000 22.000 0.018
Hotelling’s Trace 0.295 6.494° 1.000 22.000 0.018
Roy’s Largest root 0.295 6.494° 1.000 22.000 0.018
@ Week* Group Pillai’s Trace 0.199 1.660° 3.000 20.000 0.207 ®
Wilks” Lambda 0.801 1.660" 3.000 20.000 0.207
Hotelling’s Trace 0.249 1.660° 3.000 20.000 0.207
Roy’s Largest root 0.249 1.660° 3.000 20.000 0.207

a: Exact statistic
b: Design : Intercept

WO-Group within subjects Design: Week + Group + Week*Group

@ ‘GROUP’S thZ7-3} Aol 5YHS ,jngs}
Ik o] AaeE B9 0.018= 005_@5} A

T TS YR Aot YlorE %
& BT Aot} &, t& vl /\l /\léﬁﬁf | &
AR O E Fo3HA “I“E‘7H)\'] o] HASS ¢ F Atk

@ ‘WEEK* GROUP’2 T T3 H7} AlH Alold
w5 A-go] JeEAE AASAA Foltt 7|4 n
sAgolet 32 7} W7 Aol wet 7 -] Aol
FTHIAE A= Ao =, 1 A% ©9 02072 p =
005Kt A &g AAEA ofYsiH, Z+ AJH
ot 5 o 2ol 5YTS YERT Tk

7171 EAol AFER 0, 4, 8, 125 *ﬂ&%ﬂ“o‘j
2, 7IEANAR] 079 T2 AI-E THell 2o 7} 9l
Aol gt 774 A7t WEEK®S| +Fd ﬁqz}g
(p-value)©| Tt}

7]l Bonferroni methodS 283t 38 RE
O F-E(p-value)l F3+H T3 2o AYE B &
At

079 42 tl 1) = 0.009(D) x 3 =

0.027 «— @

ekslaEsta) =), #3949 A 2 5, 2013

0572} 8553 Wl 1) = 0.000(@) x 3 =
0.000 — ®
1) = 0.001(®) x 3 =

0.003 <— ®

079} 277 (4 o

A A 71EAA T Bl Al 4, 8, 12 & g
FEMNA ] HASS BAFa 3tk GROUPHE o]
+ WEEK®H= 28], FF0] Al s d2a & o
B Table 12-®2} Zo] p = 0.0182 YEFSITEH

(2) Unpaired ttest2t RM ANOVAQ| Zu} H|uw

Table 14= 059} 4Fx19] 7)171&2A 3 2FolE AF
T3 2T O Z unpaired rtestr A3olt} 079} 4
Fatel FolgE-L 0.295(D), 059} 8Fa2] #2138

EL2 0.085(©), 0579} 125212] 2] 3HE-2 0.098()
olth Al 7 BF a=0.05R0 7w, 23 2}
o7 flemg NPT FEMNAEAT §lees U
ERbdT)

24, RM ANOVA #4 A Al@ro] thzrol
Hl&l 2] 3tA] YERSTH(Table 12). wehA A4S 5
A el A d3E FAFS 5 dor A
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Table 13. Changes of Skin Roughness Parameters on Control Group Before and After Treatment Measure: Measure 1
Source Week Group T}(])I;e SglllarSeL:n df Mean square F Sig.
Level 2 vs. level 1 2.467E-02 1 2.467E-02 8.323 0.009 ©
Week Level 3 vs. level 1 4.628 E-02 1 4.628 E-02 24.460 0.000 @
Level 4 vs. level 1 3.031 E-02 1 3.031 E-02 13.949 0.001 ®
Level 2 vs. level 1 6.522 E-02 22 2.965E-03
Error (Week) Level 3 vs. level 1 4.162 E-02 22 1.892E-03
Level 4 vs. level 1 4.781 E-02 22 2.173E-03
Group Level 2 vs. level 1 1.161 E-02 1 1.161E-02 6.494 0.018
Error (Group) Level 2 vs. level 1 3.932 E-02 22 1.787E-03
Level 2 vs. level 1 Level 2 vs. level 1 9.469 E-02 1 9.469E-03 1.896 0.182
Week* Group Level 3 vs. level 1  Level 2 vs. level 1 2.030 E-02 1 2.030E-02 3.672 0.068
Level 4 vs. level 1  Level 2 vs. level 1 1.837 E-02 1 1.837E-02 4.442 0.047
Level 2 vs. level 1 Level 2 vs. level 1 0.110 22 4.995E-03
Error
(Week* Group) Level 3 vs. level 1  Level 2 vs. level 1 0.122 22 5.529E-03
Level 4 vs. level 1  Level 2 vs. level 1 9.097 E-02 22 4.135E-03
Table 14. Statistical Analysis of Skin Roughness Parameters by Unpaired #-test
Source F Sig. t df Sig. (2-tailed) Mean difference
W4_Wo0 0.268 0.607 1.060 44 0.295 2.029E-02 <O
W8 W0 1.796 0.187 1.761 44 0.085 2971E-02 <©
WI12_WO0 0.057 0.813 1.692 44 0.098 2.826E-02 <@
Table 15. Statistical Analysis of Skin Roughness Parameters by Paired #-test
Paired difference
Source S S, Error 95% Conﬁdc?nce interval of df Sig.
Mean Deviation e the difference
Lower Upper
OW(control)-4W(control) ~ 2.261E-02  6.413E-02 1.337E-02 -5.12E-03 5.034E-02 1.691 8323 0.105 @
OW(control)-8W(control) ~ 3.000D-02  6.724E-02  1.402E-02 9.233E-04 5.908E-04 2,140 24460 0.044 @
0W(control)-12W(control)  2.217D-02 6.600E-02 1.168E-02 -2.04E-03 4.639E-02 1.899 13.949 0.071 @
A AAEE =Y F Uk o 1 foEES 1, 0.105(D), 0.044(), 0.071(D)

2 079} A A 4, 127 2] Aol felshA 27

(3) Paired #test2} RM ANOVAQ| Zxu} H|m
Table 13- th2=7-9] 7+ Al W3S 4783 Aol

UEelgth 28U RM ANOVAOIA = 0F2) vl A
4, 8, 1252t FAIFOE FolSHAl YUEFSTHTable
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13 @D, @, Q). Paired t-testE2 ol A= ZFol7) §IA L}
2 A7t FYF AF5E RM ANOVAE EA59<

T ol Zpo] A YEREE o] dodAE uixtrt
A2 Ho|F3l ITHTables 14, 15).

4.2 B

WA At A AEEe 7HAEE AT
2o g AT HEAE ZREH olgS AdTEE
AN FHEZE sfoF stal[l5] YEAE T8 F 4
A3 ZARE AAste]ok 3tk A dskA] 2 2
=4 AEA Zt gled= =ska a3t 9l
ta A E = AF 279 a3t detE =vtet
I Z3L v B HE AIlE L7E HE 5 3
tH16,17). & S0 23 &4 A 253 e Al
a7 A7 EAE R AAY g v
ZolA] ot A 248 D 5 (e A5 R
T4 AT e A8ske 497 A 531, A
AN Aol A F o] Aol E IFE Bk Aol E B
d A2k= AT A 7 v 2= A A A
Al AIE 2K Type 11 erronE T G- B2 A
T AA GARE AR HA e AR ¢ =4

=9 09 Fo8 Aoz ARAT(IS)

mEbA B ATe JAAR A3 Aol ok 5u
slo) 7154 SAE Hrheh BAT Thee AT
ARE s AAAG AAN 2 FARAEE
2ARIT @A I FEe] AAND AE 7
of o]l §H= FARA W BN HES
WMEZg AnA AR Sdo] ol &) P74
H(unpaired #-test, paired t-test) .2 o2 H HH-Eg
- A A gEo] HoRxiths AME

'{l: ))\%)\q‘

|

A
=

1O on o L ofN

==
—9—‘I‘I‘El

T2 O}, oFF
olgA WA FHE HOEEE A5 olEeln o
& AA 7= FaEojof ditk. T1Elske] & AT
o] A= Repeated measures ANCOVA, Repeated meas-
ures ANOVA= WHE5A Apgof £4ellA Hatef W

3} Fdolut Bats ke Zpolol tiek v ¥lalrt 7t

ekslaEsta) =), #3949 A 2 5, 2013

co1913

EAHE AASHATE o] FAYY HE&o=
T = AAE FAXHSE {7 2pol7} itk
AE Y3 AI}E Repeated measures ANCOVA,
Repeated measures ANOVAE Z-835}o] 23+ Az}
o] AsE HoFE o & RISy 2850
2 HHEEHY A5 B oA XX o WSt
oy} MX| & k| zfolof] #3 E}?H]FJ} T
Halo] Hug A 2A 7Rl wE -3 T4 A
glo] oL "d4Ho|n
2 AFE Tt 7lsA sPEEY AN AA
| HHE=4 250] Ags SANHES AT ZA
7157 FEl e Aol Bk A A Z
g oyt A AAYE S EolA He

ki ot of
g

S

12 |o o
et HU 4w

< 5 2 Zez JdEn.
el =

2 AT 200495 ARy SR ATNEARI
o3l =3 = ATH04072713k2F 191).
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