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Means * S.D. (n=96)

Age (yrs)
Height (cm)

weight (kg)

35.7+6.2

161.7+3.5

50.1+4.5

25 -



CGE D> A7 el duary

n=96 (%)
AE oAF
71Z 60 (62.5)
o= 34 (35.4)
71E} 2 (2.1)
2 4=
0% 36 (37.5)
1% 24 (25.0)
2w 28 (29.1)
3 o)Al 8 (8.4)
T4 (23=])
1007+ o] 3} 10 (10.4)
100-200 w+d 20 (20.8)
200-300 =H¢d 44 (45.8)
3007 o] AF 16 (16.7)
7€} 6 (6.3)
2 F3y
15%a &4 28 (29.2)
tfata &9 36 (37.5)
th3td &< 32 (33.3)
A4
Za 18 (18.75)
3 AH 26 (27.1)
PARSES 22 (22.9)
AH) A 12 (12.5)
71 €} 18 (18.75)
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CGE £ Aol ©E AR $EAuel v

Low Middle High
Moisture Moisture Moisture C-value p-value
group group group
(n=34) (n=38) (n=24)
AE oAF
& 18 (52.9)" 26 (68.4) 16 (66.7)
o] & 16 (47.1) 10 (26.3) 8 (33.3) 3.02 0.01
7] E} 0 (0) 1 (5.3) 0 (0)
2 4
(0 18 (52.9) 10(26.3) 8 (33.3)
1% 8 (23.5 10(26.3 6 (6.25
2u:ﬂ 6 (17.7; 16((42. 1)) 6 56.25; 5.07 0.5
3 oAt 2 (5.9) 2 (5.3) 4 (16.2)
T (3])
1009t o] 3} 4 (11.8) 4 (10.5) 2 (8.3)
100-200 =+ 8 (23.5) 4 (10.5) 8 (33.3)
200-300 wH¢d 14 (41.2) 20 (52.6) 10 (41.7) 3.17 0.1
3009 o] &} 6 (17.6) 8 (21.1) 2 (8.3)
= 2 (5.9) 2(5.3) 2 (8.3)
3y
a53ta &9 8 (23.5) 10 (26.3) 10 (41.7)
tfata &9 14 (41.2) 16 (42.1) 6 (25.0) 479 0.78
th3td &< 26 (35.3) 12 (31.6) 8 (33.3)
2y
Za 2 (5.9) 10 (26.3) 6 (25.0)
AL 12 (35.3) 4 (10.5) 10 (41.7)
z}ed 8 (23.5) 10 (26.3) 4 (16.65) 11.17 0.19
Aul A 6 (17.65) 2 (5.3) 4 (16.65)
7€} 6 (17.65) 12 (31.6) 0 (0)

V. subjects (%)
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<E 5> AMIrIe] wE AN {F-ZAgEl vl

Low High
group group x*-value p-value
(n=88) (n=8)
AE oAF
7= 56 (63.6)" 4 (50.0)
o] & 30 (34.1) 4 (50.0) 0.46 0.30
7€} 2 (2.3) 0 (0)
2 4=
0% 32 (36.4) 4 (50.0)
13 24(27.3) 0 (0) 2 75 0,04
2w 26(29.5) 2 (25.0)
37 o] 6(6.8) 2 (25.0)
T4 (23=])
1007+ o] 3} 8 (9.1) 2 (25.0)
100-200 wr$d 20 (22.7) 0 (0)
200-300 TH$d 40 (45.5) 4 (50.0) 5. 00 0.02
3000k o]t 16 (18.2) 0 (0)
7€} 4 (4.6) 2 (25.0)
23
153a &4 22 (25.0) 6 (75.0)
i3tz &< 34 (38.6) 2 (25.0) 4.78 0.03
tfEtd &4 32 (36.4) 0 (0)
A4
ZH 16 (18.2) 2 (25.0)
AL 24 (27.3) 2 (25.0)
zped 20 (22.7) 2 (25.0) 1.47 0.03
AulAd 10 (11.4) 2 (25.0)
7€} 18 (20.4) 0 (0)

: subjects (%)
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3 6> UAukA}sto] wE ol IR ElF % u|
Low group High group )
x“-value p-value
(n=38) (n=58)
AE oAF
& 22 (57.9)" 38 (65.5)
o] & 16 (42.1) 18 (31.0) 1.16 0.12
= 0 (0) 2 (3.5)
2 =
(11 14 (36.8) 22 (37.9)
1 6 (15.8) 18 (31.0)
A 18 (47.4) 10 (17.3) 7.26 0.0012
3 o)At 0 (0) 8 (13.8)
Ao](xﬂ%u])
1005t o] 3} 4 (10.5) 6 (10.3)
100-200 TH$d 6 (15.8) 14 (24.1)
200-300 wt¢d 16 (42.1) 28 (48.3) 1.76 0.007
300%Hd o] AF 8 (21.1) 8 (13.8)
7€} 4 (10.5) 2 (3.5)
55
153 &9 10 (26.3) 18 (31.0)
ety £ 18 (47.4) 18 (31.0) 3.62 0.0051
tfatd &< 10 (26.3) 22 (38.0)
A
ERTE 6 (15.8) 12 (20.7)
At 0 (26.3) 16 (27.6) 2.59 0.0033
2ped o 0 (26.3) 12 (20.7)
Aul 2 (5.3) 10 (17.2)
7] E} 0 (26.3) 8 (13.8)

D: subjects (%)
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High
Moisture

Middle

Moisture

Low

Moisture

p-value

F-value

group group

group

(n=34)
1.64+ 0,49V 3.16+ 1.01°

(n=24)
3.58+ 0.67"

(n=38)

<0.00
0.77

26.48

1t

-
ol

&
o
it

o

3.00+ 1.13 0.27
3.43
29.88
31.07

3.21+ 1.08

3.29+ 1.05

olr}

B

pu—

el

"
il

0.04
<0.00
<0.00
<0.00
<0.00
<0.00
<0.00

0.95

3.00+ 1.37° 3.08+ 1.08"

3,94+ 0.90°

sh1) bt

Z
| .

o
=

4,25+ 0.62°

4,16+ 0.90°

2.06+ 1.09°

3.83+ 0.94°

3.89+ 0.99°

1.65% 0.86"

HpAlA] QHeTh

=
| .

713
=< =3 nhlct

4,25+ 0.62° 31.10
40.88
21.53

3.63+ 1.07°

1.94+ 0.66"

4,33+ 0.65°

3.94+ 1,03

Al AEHAZ} ¢t 1.71+ 0.85°

3

3

3.83+ 0.94°

3.74+ 1.19°

1.76+ 0.83°

3.50+ 0.67° 11.95
0.95

3.58+ 1.12°

2.00 1.17°

2.79£ 1.18 2.92+ 1.08

2.82+ 1.01
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N
offy

s
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: MeanS.D
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High

Moisture group Moisture group

Low

p-value

F-value

(n=8)
1.75+ 0.50

(n=88)
2.82+ 1.13"

0.07
0.90
0.27
0.03
0.39
0.12

3.48
0.01
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N
ol
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o
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3.26¢ 1.71

3.18+ 1.02

olct

B/
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2EHR

4.00+ 0.00 1.25

3.30£ 1.25

JjJ

2.00+ 0.82 5.26

3.57+ 1.34

2.50+ 1.29 0.74

3.14+ 1.42

et

Ane opAlR

2.25% 0.96 2.47

3.27£ 1.26

0.07

2.00+ 1.41 3.40

3.36+ 1.42

0.41

2.50+ 1.29 0.71
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el
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: MeanS.D
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3.42+ 0.69
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<0.00
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0.18
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2EHR
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JjJ
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3.16+ 1. 34
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opA]A] §
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<0.00
<0.00

<0.01

0.31
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CE10> Y $RAEI} A4Y &3 a

Low Middle High
Moisture Moisture Moisture F-valu p-valu
group group group e e
(n=34) (n=38) (n=24)
A AR ZEE A Aot} 1.88+ 0.93"%  3.63t 1.21° 3.92¢ 0.67° 19.24 <0.00

Al
HAFSEE A o=t 3.82+ 1.19 4,05+ 1,03 3.25£0.96 2.10 0.13

a4,
o

>,
o
ofN

o}sl#] o}=tr}  3.53+ 1.23  1.95+ 0.71° 2.17+ 0.83° 22.88 <0.00
-34S Folstx] ¢d=rt  3.29+ 1.16 3,16+ 1.42 2.83:1.03 0.49 0.61

7 SAlS Folslr] ¢b=rh 2,47+ 1,12 2,42+ 1,22 2.75: 0.97 0.34 0.7l
Al gAlg Folslx] ¢k=rh  3.00+ 0.94® 2,68+ 1.16° 3.50+ 0.52° 2.68 0.08
R R s S e 2.24+ 1,09  3.42+ 1.17° 3.75+ 0.87° 8.55  0.00
obdE Hth 1.82+ 1,07  3.74% 1.15° 4.17+ 0.83° 22.06 <0.00
FA& A Yt 2.35+ 1.06  3.21+ 1.03° 3.75: 0.75° 7.60  0.00
=43 e FeAES gt 1.94+ 0.75  3.47+ 1.12° 3.58+ 0.67° 16.80 <0.00
A ahs # A3 gt 2.35+ 0.79  3.47+ 0.90° 3.92+ 0.79° 14.11 <0.00
B F2d SAs gt 2.18+ 0.88  3.68+ 1.00° 4.08+ 1.08" 16.30 <0.00
Zolu} M-S SAHET 2,29+ 0.85 3,47+ 1.31°  3.42+ 0.90° 6.48 <0.00
A& kA ettt 2.18+ 1,01  3.32+ 0.89" 3.83+ 0.72" 13.46 <0.00
A abekE A osict 2.76+ 0.83"  3.26+ 1.19® 4.00+ 1.13° 4.76 0.01
Y MeantS,D

_85_



_86_

F 1loA et Zo] b 3 F [ el A" FHpL] ARG S dot
BE B3 1535 sledl 2R felshAl Uelhth 33 g A4Ee
SHIL(P0.05), T4l SRl e Z-$(p0.05) fEol &A Ueht |
F A2 A" S A FHEo] Qe ZLoE el

<HEID AT F-Edefo} A 38 F3 v

Low High
Moisture group Moisture group F-value p-value
(n=88) (n=8)
A AR 2+ - F ot} 3.16+ 1.33" 2.25+ 1.26 1.73 0.19
PR A dett 3.80+ 1.09 3.50+ 1.29 0.26 0. 61
o A& FolshA] YTl 2.52+ 1.11 3.50+ 0,58 2.98 0.09
o] &A1& FofsiA] =t} 3.07+ 1.21 3.75+ 1.50 1.13 0.29
7SS FolshA] deth 2.45¢ 1.11 3.25¢ 0.96 1.92 0.17
Al FAE FolshA] deth 3.80+ 1.09 3.50+ 1,29 0.26 0.61
A& AR kA ettt 3.09+ 1,24 3.00+ 1.41 0.02 0.89
obd-E Hrth 3.11+ 1.19 2.25+ 0.96 1.99 0.16
FA1& A ettt 3.07+ 1.15 2.75¢ 0.50 0.30 0.59
=+ e YIS gt 3.07+ 1.13 1.75+ 0,96 5.09 0.03
Alabs #HAEs] gt 3.25+ 1.01 2.50+ 1,29 1.93 0.17
v F-2d SAE gt 3.34+ 1.26 2.25% 0.96 2.84 0.09
Folyt BHE EAHET 3.11+ 1.19 2.25+ 0.96 1.99 0.16
A& sHA] et 3.14+ 1,05 2.00+ 1.41 4.10 0.04
A alere Hodsict 3.32+ 1.16 2.75+ 0.96 0.90 0.35
D MeantS, D
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0.10
0.75
<0.03
<0.00
<0.04
0.31
0.56

2.83
0.10
4.77
7.93
4.50
1.05
2.35

2.83+ 1.17
3.28+ 1.19
3.58+ 0. 84
3.84+ 1.07
2.76x 1.21
3.55+ 1.15
3.07+ 1.25
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3.37+ 0.96
3.16+ 1.30
2.93+ 1.10
2.86+ 1.25
3.47+ 1.02
3.16+ 1.30
3.58+ 0.90
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o|J

o|J

o
T

0.33
0.08
<0.00
0.24
0.23

1.13
2.73
21.75
15.73

F-value p-value
1.54

24)

High
Moisture
group

(n=
3.60+ 0.90
3.670+ 0.98
3.75+ 0.62°
2.25+ 1.50
3.83+ 0.83

Middle
Moisture
group
(n=38)
3.21+ 1.27
2.74+ 1.15
3.63t 1.16"
2.25% 1.50
4.05% 1.03

Low
Moisture
group
(n=34)
3.76% 1.30
3.29+ 1.16
1.82+ 0.81°
3.09+ 1.16
3.41+ 1.33

bach

°

723

oFE F
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! MeantS.D
a, b, c:

3z

[e)

1)

w3 IE 553 v

oF
i+

oo

b

3

<3E 14> ¢

p-value
0.24

F-value
1.43

High
Moisture group
(n=8)
2.25+ 1.26

Low
(n=88)

Moisture group
3.05+ 1.28"

0.24

1.42

2.25+ 1.26

3.00+ 1.20

= A gsict

oy

5 %

of

0.40

0.72

2.50+ 1.00

3.07+ 1.30

of

=y

<©

uy

0.18
0.62

1.85
0.25

2.25% 1.50
3.50+ 1.29
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3.09+ 1.16
3.80+ 1.11
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£ 150042} o] ¢

(p<0.05) TthAAISo] Bt ©71 =4 UelL} Qtw et

3l =

o4

!

(p<0.05), 1

High group

Low group

p-value

F-value

(n=58)
3.79+ 0.79

(n=38)
2 45+ 1.27Y

<0.02
0.08
<0.04

16.86
12.99
14.64
14,58
0.38

3.63+ 1.07

2.48+ 1.09

3.79% 0.85

2.52+ 1.27

of

=y

<©

)

<0.04

3.74+ 0.81

2.55% 1.18

0.5391

3.69+ 1.17

3.89+ 1.05
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2E# A9 QA Y R4 ote] AP S UERd X 16014 HE 158
5 2T fstA uetyrh. 25E xolE uehd 3}ES Hxa) weksta
73t (p<0.00), ‘Abayt F 7H@5te (p<0.00), ‘FAlo] gl 7jRsict
(p<0.00), ‘71¥o] $pAdsicl (P<0.05), ‘L& 2 #e|sta QLT (P<0.05),
‘Ble do] b EHE Holrl (P0.05), ‘ste ¥ Wyol wEF3r)
(P0.01), ‘A A2 ulE AJF o (P<0.01), ‘A Ho] Z3Th
(P<0.01), ‘E3B3AU 2312 vl (P€0.01), ‘22l 7| &o] A3l ¢
THP0.01), ‘Afqbgh Zpx]7b Qlch (P<0.01), ‘#pale] 9]Rof whE3trt
(P<0.05), ‘FRAALgrA ZHARSITE (P<0.01), ‘BEZHE =ZTh (P<0.01)

H peio] 2 AE Rir
<3E 16> I FFEAFE O npE A2EHA ¥
Low Middle High
Moisture Moisture Moisture
F-value p-value
group group group
(n=34) (n=38) (n=24)

Az Hotst AZSIT  1.94+ 0.90V* 3.16+ 0.86° 3.83 0.72° 17.51  <0.00
b AT S i 2.05+ 0.90° 3.53+ 1.22" 3.67+ 0.65° 12.97  <0.00
A xlo] wkn 7)3Ls}ct 2.29+ 0.92° 3.42+ 0.84° 3.67+ 0.89° 10.88  <0.00
718 (g7])o] LAIsIc} 2.29+ 0.85° 3.37+ 1.01"° 3.58+ 0.67° 9.71  <0.05
UE 2 #eska it 2.35¢ 0.86° 3.21+ 1.13° 3.92+ 0.79° 9.50  <0.05
sl o] z Fl= ot}  2.29+1.10° 3.53+ 1.12° 3.25¢ 0.45° 7.31  <0.05
3= olo] whHof wE3lvl 2,12+ 1.11° 3.58+ 0.84° 3.58t 0.79° 13.45  <0.01
A3 o2 upE A|ZBIT) 218+ 1.01° 3.42+ 1.12° 3.92+ 0.67° 12.50  <0.01
A&l &4ttt 2.12+ 0.86° 3.42+ 1.02° 4.00t 0.85° 16.46  <0.01
E5I AL $25F#] okt}  2.35+ 0.84° 3.63+ 0.90° 3.50+ 0.80° 11.27  <0.01
Z+8e] 7] Bo] A3s}A] Qrl 2.24+ 1.03° 3.63+ 0.96° 3.75+ 0.62° 13.68  <0.01
Aatgt 7px] 7% olct 2.65+ 0.61° 3.68+ 0.82° 3.58t 0.67° 10.82  <0.01
Z}x1e] @] Rof REE3ir} 2.29+ 0.85" 3.37+ 1.01° 3.58+ 0.67° 9.71  <0.05
Zw xjetol A 7HA}sitt 0.24+ 0.75° 3.58+ 0.96° 3.67+ 0.78" 14.53  <0.01
BHE7Le L7} 2.12+ 0.86° 3.63+ 0.96° 3.50+ 0.67° 16.02  <0.01

Y : MeantS.D
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<E 17> AN FEdelol & 2EHA vl
Low High
Moisture group Moisture group F-value p-value
(n=88) (n=8)
Az Herstz At 2.98+ 1.11" 2.00+ 1,41 2.73 0.11
S AT S B 3.11+ 1.22 2.25+ 0.96 1.87 0.18
A xlo] uha 7RSIt 2.00+ 1,41 3.18+ 0.97 5.06 <0.03
718 (d7])o] 4Adsict 3.00+ 1.16 2.25% 1.26 1.51 0.23
UE # #elsta drk 3.14% 1.11 2.50+ 1.29 1.17 0.28
St o] & E&= "ot} 3.09+ 1.10 2.25¢ 1,26 2.12 0.15
ke ool ol REE3ICE 3,09+ 1.12 2.75+ 1.71 0.31 0.58
A3 A& utE A Z3lCh 3.14+ 1.17 2.75+ 1.71 0.37 0.54
axrggo] 27t 3.16+ 1.22 2.50+ 0,58 1.13 0.29
EQSIAY 231#] drl 3.14+ 1.07 3.25+ 0.50 0.04 0.83
7+ 2] 7] Bo] A3sA] ot} 3.27¢ 1.11 2.00+ 0,82 4.99 <0.03
Abetgt 7Ex] 7} 9lct 2.50+ 0.58 3.36+ 0.84 4.03 <0.05
Z}212] o] Rof mrEgiTH 2.75% 0,96 3.07+ 1.04 0.34 0.56
T Ao A ZAtsict 3.25+ 0.10 1.75% 0.96 8.43 <0.01
PEZHS 7t} 3.11+ 1,13 2.50% 0.58 1.15 0.29

¢ MeantS.D
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3 1802t Zo] ot BFEAJEf} AEHAE Fo3 A= 1535 7
<4 33Eolrt, ‘st Yol # F &= Holty (p<0.05), ‘AYZF L2 vHiE
Al ZFREE} (p<0.05) 2} “Agtgh 7127} ATl (p,0.00)8] FEHoF AEH AL
AR Bl E A dFo] e ZLoE ettt

<HE 18> ¢HA I elg v o E AEHA vl

Low group High group
F-value p-value
(n=38) (n=58)

Az #Hetsta AFtsicl 3.16+ 1,34 3.10+ 1,18 0.02 0.88
At F 7f&3stet 2.63+ 1.16 2.45% 1.09 0.31 0.58
A xlo] wtn 7)3Ls}rt 2.89+ 1.24 3.07+ 0,90 0.35 0.56
718 (47]) o] 35ttt 3.58+ 0.90 3.07+ 1.25 2.35 0.13
uE 2 #esta oot 3.37+ 0.96 2.83+ 1,17 2.83 0.09
St o] z E&= ot} 3.47+ 0.77 2.72 1.22 5.65 <0.05
Sk 4o whdol wrE3tt 3,16+ 1.34 3.10+ 1.18 0.31 0.58
A3t d& ul2 A3t 2,72+ 1,22 3.47+ 0.77 5.65 <0.05
Udxrago] Z7T} 2.89+ 1.24 3.07+ 0.90 0.35 0.13
S}AL S3HA] Ut 3.37+ 0.96 2.83t 1.17 2.83 0.09
7v8e] 7] Bo] As}A] okrt  2.89+ 1.24 3.07 0.90 2.35 0.13
Abqkgt 71x] 7} olct 3.68+ 0.67 3.03+ 0,87 7.67 <0.00
Z}212] ¢]Hof ThE Fhoh 2.89+ 1,24 3.07+ 0.90 2.35 0.13
T Abghof| Al ZhAtsict 3.37+ 0.96 2.72+ 1.10 13.06 0.09
sPE7LS w7t 3.74% 0,73 2.83+ 1,17 2.83 0.09
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(P<0.01),

Middle Moisture group3} High Moisture group?]

" (P<0.01),

el Bl

Low Moisture groupZ} *}o]&

o]

<3E 19> QtH |

ol 7

© 2 L}efutT].

‘
kil

| 7}
it} (P<0.01)

—1 (<]
}\6]'1:'

59

3 190of L}E}YICE
‘A7 el 7t o
gich (P<0.01),

st 5o 4

A
b

o
-+
l:lo:] o]-u:] *HAI-EH_Q,]. ﬁo]'}‘]'E

T2deol wE A e vl

< 10

‘A3}17}
ol stAl LiEbytch
o =
f

ul

fr

é}

ias

ol
o

flo

5 7

Zt} (P0.01), ‘Mg
Z Hr}

M =2
M >

Low Moisture

Middle

High Moisture

group Moisture group group F-value p-value

(n=34) (n=38) (n=24)
Azbakel 7t ol Eoh 2,12+ 0.99'°  3.58+ 0.90°  3.25+ 0.45° 14.01  <0.01
A7t F2Holt 2.53+ 0.72° 4,00+ 0.82°  3.75+ 0.45° 21.20  <0.01
wjQlof &3t A ¢lrk  3.53+ 1.23 3.05+ 1.47 3. 75+ 1306 1.21 0.31
wu] 7k glot 2.47+ 0.87°  3.58+ 1.02°  4.17+ 0.58° 14.42  <0.01
4371 2 "k 2.35+ 0.93° 3.63 0,90 4.25+ 0.62° 19.43  <0.01
#AdFo| itk 3.76+ 1.03 3.21+ 1.27 3.50+ 0.90  1.13 0.33
A Zo] Qg Holrh  3.29+ 1.16®  2.74+ 1.15°  3.67+ 0.98° 2,73  0.07
AdelEol gl 2.29+ 0,99  3.53t 0.90°  3.67+ 0.65° 11.80  <0.01
o] o 7hEth 2.47+ 1.01*  3.32+ 0.95°  3.83+ 0.58°  8.73 0.06
Fol %ol # Hrp 2,35+ 0.10° 3.26+ 0.88°  3.50+ 0.52° 7.90  0.11
v MeantS, D

_43_



ElLbd Azatelel sl fEAEE dBgol ofF Y ew Alm
Hrt
<E 20> MY G2 e A3 E] vl
Low High
Moisture group Moisture group F-value p-value
(n=88) (n=8)
A7AEl 7t mfe E} 3.05¢ 1.03" 2.25¢ 1.26 2.11 0.15
A7t FA Aot} 3.48+ 0.95 2.75+ 0.96 2.14 0.15
Tjgder B3t A or} 3.39+ 1.33 3.50+ 1,00 0.03 0.87
wu| 7} gk 3.43+ 1,07 2.25¢ 0.96 4.57 <0.04
23171 & "Hr} 3.39+ 1.15 2.75 0.96 1.15 0.29
BHEo] gt} 3.52+ 1.05 3.00+ 1.83 0.81 0.37
A Fo] &8s Hort 3.11% 1.08 3.75¢ 1.89 1.12 0.29
Aa|2o] gict 3.16+ 1.01 2.75+ 1.71 0.54 0.47
Eo] o}F 7t} 3.18+ 0.99 2.75%+ 1.50 0.64 0.43
o 3ol & Hr} 3.05% 0.89 2.50+ 1.73 1.17 0.29

V! MeantS.D
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I 2104 ¢tH =

—_—

FerE zot Adeiete] BAE uebdch F 1035
Zoll 7850l fojulstA uetytch Wulzb glck (p,0.00), ‘43I A H

.00), ‘HEZol Uty (P0.05), ‘A|Fo] UF3E Holr}k (P0.05),
“elFol gk (P<0.05), ‘wol oFF 7hch (P<0.05) To= o 3| H-&h

Aol Az TR o}F EYYTh

<E 21> vy ¥ E Aelo] g A3 GE vl

Low group High group
F-value p-value
(n=38) (n=58)
YA RA Y D el B el 3.59+ 1.17 3.90+ 1.05 0.96 0.33
Aa 7t F2 Ao} 3.16 1.34 3.10+ 1.18 0.02 0.88
y|lor Ha3t & or} 3.16% 1.50 3.55¢ 1.15 1.05 0.31
#Ha] 7 ¢lct 2.93+ 1.10 3.95+ 0.78 12.17 <0.00
2317} = =t 2.83 1.07 4,11+ 0.74 20.56 <0.00
HFHAH =] it 3.00+ 1.29 3.79+ 0.86 6.54 <0.05
H|Zo] AT Holr} 2.74+ 1.24 3.45% 1,02 4.70 <0.05
A Eo| gitt 2.79+ 1.11 3.63+ 0.76 8.22 <0.01
Ho] o}F spHt}h 3.00+ 1.29 3.79+ 0.86 6.54 €0.05
o 3o 2 Hr} 3.47+ 0.61 2.36+ 1,04 8.79 <0.00
v MeantS. D
(7) 34 HelF5H L =2} obd 3] F-Ae)
F 2204 <t IR f£EAefet I HEFH U Ef=2te] AHAEE U
ehith 1583 3 723e] FulstA uehdth. 3¥ #eE FHHo=
P (P<0.00), ‘AE He[AES o] &Il (P0.00), ‘IF Helo] FXIFE
T} (P<0.00), ‘L] 3¥]F-of mE3ich (P<0.00), ‘&FF3 IHEE FX|8t

-
e,
jutad
ilr’

T} (P0.00), ‘¥4 #a| FRo] wiZsih (P<0.00), ‘3| el
gt o "olt} (PO.00)o|tt S0 uE BalsHz sl=r}

o
o
g
J
2
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ARRRLE I

olzt7}x| 2 Middle Moisture group®} High Moisture

ol ] Low Moisture group®} x}o]& K. .¢x|qt,

<3 22> 74 A SFH Y elzo uE ¢HHI N A E v
Low Middle High
Moisture Moisture Moisture
F-value p-value
group group group
(n=34) (n=38) (n=24)
32 B2 FRAFOT 3t} 2,12+ 0,93V 3.58+ 1.12° 3.25¢ 0.45° 11.84  <0.00
AE BEAL o] &3t} 2.12+ .93* 3.47+ 1.07° 3.75+ 0.45° 14.73 <0.00
n] 2 Felof] A3l 2.18+ 0.95° 3.58+ 1.07° 3.58+ 0.51° 12.81 <0.00
T2 cfolBAe o35t 3.35+ 0.10  3.21+ 1.13  3.50+ 0.67  0.32 0.73
L] 3] o] whE3irt 2.00+ 0.61° 3.05+ 0.97° 3.17+ 0.58° 11.25 <0.00
38 e FRo| wizksttt 2,59+ 1.00°  3.42+ 0.90° 3.50+ 0.52° 5.49  <0.00
&3t F Aottt 3.18+t1.33 2.95+ 1.39 3.75t 0.45 1.65 0.20
%3 3R E fR3c} 2.53+ 0.72° 3.11* 1.20® 3.58+ 0.90° 4.21  <0.02
AE SE| 7o) S8t 3.48+ 1.01  3.68+ 1.25 3.50+ 1.24  0.17 0.84
2] Ak S AFg-giT) 3.88+ 0.99 3.47+ 1.26 3.83t0.94 0.73 0.49
JEA] A gt 3.76+£ 1,09 3.47+ 1.22 3.75+ 0.97  0.37 0.69
3| 5 slo] w1ZEst otk 3.94+ 0.75 3.58+ 1.17 3.75+ 0.87  0.63 0.54
LolE 2 w&y} 293}t 4.12+ 0.93  3.63f 1.21  3.92+ 0.51 1.12 0.33
T8 P FE o3 9grt 3.71+ 0.85 3.63+ 1.16 4.25+ 0.62 1.74 0.19
I E #AgE GAl3] 3
1P #EE 9 3.18t 1.07° 3.89+ 0.99° 4.25+ 0.45° 5.24  <0.00
o Zolct
v MeantS. D
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4 ATEY 1585 sheul ‘U] %ol REITY (PQ.05)0] THY BEF
gro] Qrelm ¥ SEAfeiel Balo] ol Ao Urhyrth 7 4EoN otw
SR gRabelel v #elgR HEE FAY] o}F WS Ao U

<H 23 3% #ASHA 2 g Eo uE ety B A e vl

Low High
Moisture group Moisture group F-value p-value
(n=88) (n=8)
R FelE FHFH o 3.02+ 1.11" 2.50+ 1.29 0.79 0.38
AT Al g olgert 3.11% 1.13 2.50+ 1.29 1.07 0.31
m 5 Hajo] Fxjgict 3,14+ 1.11 2.50+ 1.29 1.17 0.28
3R cjelBA O Fasitt 3.34+ 0.99 3.25+ 0.96 0.03 0.86
L] 3] ol wrEgict 2.80+ 0.90 1.75% 0.50 5.13 <0.02
n 5 Fe] B Rof mlzisict 3.16+ 0.96 3.00+ 0.82 0.10 0.75
L] &g F Aoreict 3.25¢ 1.22 3.00+ 1.41 0.15 0.70
%53 I RE FA3T} 3.05+ 1.08 2.75% 0.50 0.29 0.59
}E el Fdtt 3.59+ 1.15 3.25+ 1.26 0.32 0.57
2t AHAE AF&RETE 3.75+ 1.08 3.25% 1.26 0.77 0.38
& A L Tt 3.66+ 1.03 3.50+ 1.91 0.08 0.78
u] 51 Bof] R1ZEgt Holck 3.77 0.99 3.50+ 0.58 0.29 0.59
Lol 545 ¥F7t S35t 3.93+ 0.97 3.25% 0.96 1.80 0.19
w3 Fe] aaE 9 ook 3.84+ 0.96 3.50+ 1.00 0.46 0.50
3:;‘2;?% aansl ¥ 3.77+ 1.03 3.25+ 0.50 0.99 0.32

D : MeantS.D
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W% welsH U ehEel o wrabriote] AW Yolri 15ER
bedl 9Bl fulsA uetwrh Wy welE FHHeE @
oF (P€0.00), ‘RE BIAAS o STTH (P0.00), ‘IF Helol T

Low group High group

(n=38) (n=58) F-value p-value
5 B s FHUHOT ghth 2,55+ 1.12 3.63+ 0.76" 13.51 <0.00
AE BIALE o]&3tt 2.66+ 1.20 3.68+ 0.67 11.49 <0.00
u] 7 Helof| FApgict 2.66+ 1.14 3.74+ 0.73 13.36 <0.00
¥ = o @A F23ich 3.26+ 1.15 3.38+ 0.86 0.16 0.69
Lte] 3] Fof ghEgict 2.45+ 0.87 3.11+ 0.88 6.52 <0.01
T 5 el FRol yztsich 2.79% 0.90 3.68+ 0.75 12.76 <0.00
2] &3 F AMeretct 3.16+ 1.30 3.28+ 1.19 0.10 0.74
%3 975 FR gt 3.37+ 1.07 2.79+ 0.98 3.70 0.06
AE F8712tel o3t 3.11+ 1.10 3.86+ 1.09 5.48 <0.02
2te] Al ArA S ARE-ghT) 3.26+ 1.19 4.00% 0.93 5.77 <0.02
& Al S 3T} 3.32+ 1.16 3.86+ 1.03 2.94 0.09
o] shof] RIZHEE Holrt 3.32+ 1.11 4.03+ 0.73 7.36 <0.00
Lol 45 T5-7F S5ttt 3.58+ 1.26 4.07+ 0.70 2.98 0.09
w5 He] AaE o3 ok 3.68+ 1.20 3.90+ 0.77 0.56 0.45
;zo;‘;flé oa ¥ 2.55% 1.35 3.89+ 0.81 15.13 <0.00
D : MeantS.D
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4. 31F3} 71719} SulARE o] &3 ¥ F #Ha A3} HF

(1) 31531 71718 EupAA & o] &3 Aol wpE 3529 W3}

<3 25> ulx}A] A 71712} SupAbR]| 2] I H-Ate] v Gl

71714, Sl M o e

(n=10) (n=10) t-value p-value
S 37.2+ 1.4" 37.31.2 -0.17 0.86
= 19.3+ 2.2 19.6+ 2.6 -0.28 0.78
2R 46.5+ 1.4 46.4+ 1.3 0.16 0.87
A 2 33.8+ 12.2 32.2+ 8.4 0.34 0.74
7] %] 34.4+ 8.8 34.0% 5.4 0.12 0.90
g3 1 11.9+ 0.4 11.8+ 0.4 0.22 0.83

2 13.7+ 0.5 13.5+ 0.4 1.05 0.31

Vi MeantS.D
R 1 A AF7A 2] Zo] (cm)

ek

B 20 oA dlF7HA] Aol (em)

12 3 20l Aol glold e uveht F 2 e I FAEI7E FAL

dto] WEtE oot ylo] HYsiTh(RE 25).
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<3 26> 1 3 A uprbA] F 71718 SupAbA| o] I Al vla

71714 S P P B
t-value p-value
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no MeantS. D.

3 10 FFolA AZ7A 2] Zo] (em)
g3 20 SRIA AZ7A 2ol (em)

13] 2} npAlz] F BElE T = 77| A&Fo] £nlAR]FHTL {3 o8 &9k
O (p<0.01), TS FEES 72| Xfo|& Ho|AU R{AIg #=Foladrt
(% 26).

<3 27> 53 A} upArx] A 7718 EupAbR]| o] 35 el v]a

7171 EopARR]

t-value p-value

(n=10) (n=10)
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2 13.55% 0.35 13.49% 0.41 0.35 0.73

U . MeantS.D,
g 1: gsfollA oF7tx]2] Zo] (cm)
g 2: $H oA oF7tx] Zo] (cm)

I 270 A&} Zo] 53| xF npalz] A FHe] otd I FE AMejoMd = fES
71712l A uf-$- w k1 (p<0.05), ¥r¥ =+ &UTh(p<0.01).
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71712 EopatA|
t-value p-value
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=& 39,5+ 1.4Y 40.9% 2.1 -1.72 0.10
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2 13.1+ 0.3 13.5¢ 0.4 -2.31 0.03
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2 12.81+ 0.22 13. 38+ 0. 40 -3.98 0. 0009
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71712 E Pl
t-value p-value
(n=10) (n=10)
T 42.6+ 1.9 44.6+ 3.6 -1.57 0.13
= 23.3t 2.1 28.2+ 2.1 -5.14 <0. 0001
13a=R=1 57.9+ 2.8 50.3+ 1.3 7.82 <0. 0001
PLN 32.1% 11.5 26.4+ 6.2 1.38 0.18
7] %] 29.1+ 7.5 32.2+ 5.3 -1.07 0.30
¥4 1 11.1+ 0.3 11.6+ 0.4 -3.28 0. 004
2 12.4+ 0.3 13.3+ 0.4 -6.26 <0. 0001
v MeantS, D,

A 1 GPolA cdlFs7t=1e] Zo] (em)

g3 2 SN AFAA Dol (em)
1022} mpARR] Al F EupapR] ol f-20] H5 &obzl e (p<0.001),

<& ATl E "HHETE ol aL(p<0.001), FH 27F ZaF gt

(p<0.001). FH 18] Z-¢ 71712l tl& YA LERSTH(p<0.01).
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S1H(p<0.001), EH 1o 7o) TAE
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(3) EUAIAE o] &3 I He F 3R

&
)

Eupxl| Zol e F 320048} Zo] 13] xpollA FEo] 37 3014 38.7%
Z 7189 3L(p<0.001), T[R]&= 34,004 33.28 A3 THp<0.001). 53]}
o] B9 fEo| 21.804 23.8%, BIH T} 47.10]4 47.88 Z7lstA L
(p<0.001) ThE | FAef A RS Z-¢ o] a9 F7H7 AAARE 2
2ol = glddth  103]aF oM e iEo] 42,304 44.8F FIISIAL
(p<0.001), MA7F A ZASHAI(p<0.001), A1 2} 29 g
7t 243G TH P, 001). EnpAbA| £ 13| w3 =23} &
AaL(p<0.001, p<0.01), Mot ¥=], A 1z 3 2& BT F4sdr

(p<0.001).
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AW 32,2+ 58 29.3+54 30.7+7.7 29.2+75 32.9t67 30.8 62" 196 24™
¥] %] 34,0+ 54 332+ 52" 336+52 33,352 327t53 32.2t53 16367
A 1 11.83t 0.4 11.74+ 0.4 11.87+ 0.40 11.75+ 0.38 11.65+ 0.40 11,59+ 0.38" 791, 56"

2 13,53t 1.4 13.49+ 0.4 13.49+ 0.41 13.49+ 0.42"" 13.38+ 0.40 13.32+ 0.41™ 71.28"™

U : MeantS.D.

¥ 640,05, p<0.01, p<0.001
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ABSTRACT

A Study on Factors Affecting Skin Conditions of Females in

Thirties and Improvement Effects of High Frequency

Choi, Mi-suk

Major in Skin and Obesity Management
Dept. of Cultural Industry

Graduate School of Cultural Industry

Sungshin Women's University

With age, women go through functional decline in all physical organs
and hormonal changes, consequently experiencing skin aging. Along with
the physical aging, they increase in mentally bad conditions and interest
and concerns about health. In addition, they have a feeling of
helplessness and inferiority, which has negative effects on self-formation.
In such a process, skin health is considered important along with skin
beauty for women. For this reason, it is important to investigate items
related to skin health of females in their thirties as a preventive attempt.
In particular, while there i1s an oversupply of diverse methods for special
skin management, there are indeed few accurate theories and clinical
tests of these methods. Although it is increasingly becoming important
to conduct a research for scientific and efficient management, there are

insufficient prior studies and thus lack of basic researches and data for
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skin management.

So this study conducted a survey with 96 females in their thirties
whose skin began to change to observe general properties affecting
facial skin conditions and provided a massage program to 20 women
with skin moisture, oil, and elasticity decreased. By management using
hands and high-frequency equipment, it intended to identify advantages
and disadvantages of these two methods in order to test facial skin
management for efficacy and to help develop a good skin management
program, consequently drawing the following conclusions.

An Analysis of Factors Affecting Skin Conditions

1. Respondents averaged 35.7 years old, 161.7cm in height, and 50.1kg in
weight. 62.5 percent were married; over 70 percent had a child;, and 45
percent had an income of 2 to 3 million won. All the respondents
possessed attainments equal to or higher than those of high school
graduates; the largest number of respondents were housewives (18.65%),
followed by clerks (27.1%), self-employed (22.9%), service providers
(12.5%), and others (18.75%).

2. As for association between facial skin conditions and general
properties, married women had more moisture than unmarried ones (P
{0.01); the lower academic career, the lower elasticity significantly
(p<0.00). Facial skin oil conditions were significantly associated with the
number of children, income, academic career, and occupation (p<0.05).

3. As for association between facial skin moisture conditions and
general living practices, those who had a sufficient sleep (P<0.00), who
were non-smokers (P<0.00), who lived a regular life, and who enjoyed a

hobby showed good facial moisture conditions. While there was generally

_67_



no significant association between facial skin oil conditions and general
living practices, heavy smokers showed poor facial skin oil conditions
(P<0.05). There was strong association between facial skin elasticity and
sleep, smoking, stress, and proper rest; the better these general living
practices, the higher elasticity (p<0.01).

4. Of 15 items about association between facial moisture conditions and
eating practices, there was association in 10 items; the better eating
practices, the more moisture generally (p<0.00). There was no significant
association between facial skin oil conditions and elasticity and eating
practices.

5. As for association between facial skin moisture conditions and
physical exercise, there was weak association between exercising
practices and facial moisture or oil conditions. The more regularly
exercising (p<0.05), the more constantly exercising (p<0.05), and the
more frequently, over three times a week, exercising (p<0.05), the higher
skin elasticity; therefore, there was association between physical exercise
and facial skin elasticity.

6. There was significant association between facial skin conditions and
stress for all of the 15 items; the less stress, the more moisture
(p<0.00). There was no significant association between stress and facial
oil conditions or skin elasticity.

7. As for association between facial moisture conditions and health, much
moisture was found in 5 items with health at the average level and
over; there was no association between facial oil conditions and health.
Of the 10 items, 7 showed significant association between facial skin

elasticity and health; therefore, there was strong association between
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facial skin elasticity and health.

8. Of 15 items, 7 showed significant association between facial skin
moisture conditions and skin management practices (p<0.00) while there
was no significant association between facial oil conditions and skin
management practices and attitudes. Of the 15 items, 10 showed
significant association between facial skin elasticity and skin
management practices and attitudes (p<0.00); the better skin
management practices and attitudes, the higher elasticity.

To put the results together, facial skin moisture conditions were strongly
associated with general living practices, eating practices, and skin
management practices and attitudes; the better these practices, the better
facial skin moisture conditions. To the contrary, facial oil conditions had
significant association with almost no living practices; the heavier
smokers, the less facial oil.

Like oil conditions, elasticity did not have so significant association
with general living practices;, however, the better health, exercising
practices, knowledge of skin management, and skin management
attitudes, the higher elasticity. Finally, both skin moisture conditions and
elasticity are associated with living environment and self-management
practices; therefore, good practices result in good skin conditions. Facial
skin elasticity i1s also associated with such acquired living practices as
health, exercise, and knowledge and attitudes of skin management by
usual self-management. However, oil had no association with these
things and thus seems to be affected by congenital skin conditions.

Test of Skin Management Using High-Frequency Equipment and

Manual Massage for Efficacy
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1. Using high—-frequency equipment, in the first session, oil and elasticity
increased from 18.3 to 20.1 and from 485 to 48.8, respectively (p<0.001);
blood points 1 and 2 significantly decreased from 11.8 to 11.7 and from
13.7 to 135, respectively (p<0.001). In the fifth session, moisture
increased from 38.0 to 385 (p<0.001) and elasticity increased as in the
first session (p<0.001). Blood point 2 remarkably decreased from 13.55 to
13.12 (p<0.001) while blood point 1 showed a small decrease, which was
insignificant. In the tenth session, oil and elasticity increased remarkably
(p<0.001) and sebum and blood point 1 decreased significantly (p<0.001).
2. As for the manual massage group, in the first session, moisture
increased from 37.3 to 38.7 (p<0.001) while sebum decreased from 34.0 to
33.2. In the fifth session, oil and elasticity increased from 21.8 to 23.8
and from 47.1 to 47.8, respectively (p<0.001) while other skin condition
indexes showed some increase or decrease, which was insignificant. In
the tenth session, moisture increased from 42.3 to 44.8 (p<0.001);
pigment decreased drastically (p<0.001); and the measure of chin line on
blood points 1 and 2 decreased (p<0.001). As for the manual massage
group, moisture and oil increased (p<0.001, p<0.001) while pigment,
sebum, and blood points 1 and 2 all decreased (p<0.001).
3. In testing high-frequency equipment and manual massage for
management effects, the equipment group showed significantly higher
elasticity than the manual massage group (p<0.01) while other items
were a bit different or similar after the first session.

After the fifth session, the manual massage group showed more oil
(p<0.01) while elasticity was higher in the equipment group (p<0.001).

Blood point 2 decreased in the equipment group (p<0.05). After the tenth
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session, the manual massage group showed a significant increase in oil
(p<0.001) while the equipment group showed an increase in elasticity
(p<0.001) and a decrease in blood point 2 (p<0.001). Blood point 1 was
significantly lower in the equipment group (p<0.01).

After testing massage using equipment and hands for efficacy, it was
found that manual massage was more effective in improving oil and
elasticity while equipment was more effective in decreasing chin line on
blood point 2. In sum, since manual massage and high—frequency
equipment massage have different advantages in skin management, it
will be more effective to make a program by combining these two
methods properly. Therefore, further studies are necessary to consider

applying the combination of the two methods.
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