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L 1“*’1‘“(Pq*f“ﬁﬁi%&e}ﬁ@aig] 8) &l 2 3f
(2 FrE1.25gn> HP 2 THREE (.25 gm) o BEUERREET BT &
2R (RE9) > TENET A 10 A4 4§ Pl 20 A 481

%i?l]f%@fﬁﬁ/ﬁﬁ—‘ﬁ% FosatE2 T 2w, 2 154 FpERE
4o b= 0 AM 08:00~10:00; F =% :PM 01:30~03:30 -

ONIER R SRS

WEAAA T EFTH > 15 £plESR L MEANASEM % % 7 o i %
78 » ™ Pearson correlation coefficients £ Spearman correlation
coefficients A 52 ; F4F % $IE £ 2 B> @ F 5 t-test A 5
2o, FORRRRIE A 2 PF S R RIE L Anova A 472 5 N EAFRIE®
P #~ 47 (repeated measures ANOVA) 2. Scheffe' s test kip|& & &
B S E s GER R AR R D LT RN
ko g ZpE0.00 FEFRITE O FLA -
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CRPLHERT

CERAY ¥R e group (a) P R 30 A &L AR R- X 0 HEpE

B (30 ~48) £ 2 p 5t ie 1% Pearson

Correlation Coefficients i# %t a X Rl EEF F L4 - K
o

* GLM zZ £4F R £ % B &~ 7 (repeated measures ANOVA ) z

Scheffe’ s test sttty BEEE DL FELE2Z BT HE L
B W] 24 & X enT il ahip M5 o

* GLM z £4F R £ % B &~ 7 (repeated measures ANOVA ) z
Scheffe’ s test ¥zt A 7+t di gt~ Ak 1l geer X & (group(b), (c¢),
(d) # 2 0230 ~4) ¥ L ERE ST -

T ot-test BE AP RI PE LAY L 2T s (BERFFZ)LERE
32 H g o

. F1* Pearson Correlation Coefficients iz » $7.5 % 4 HrI % - & %

AN EAREEL () A MATREEO L SR B RIEE 2 RIE 0 24
exTEaEriEz 74 B E (derived variables):g {7 5ot 4 47 >
Kitfew w ER2 472 R E K?' R iE erfp B ”‘ T iE g

BT E o
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s
il
A=

F I

SR RAH
. ¥ %E HWRe (s - %) FIE 30 » 4902 B A (Test-retest
reliability) , $t3* 2 48 % i #c (Coefficients of stability)
BELEEREAFEPIAPM 2B AT 0.79854 3 0. 93207 2. FF > ® 352:F
LB o aieBg R ® (p<0.0001) > £ PRERREE 30 & 41 B -
e R o 2 () A AR ZEATR] T el B k- R e (R
% 1)
2. APRE kBB > 0.9 16 11/24(46%) - 0.8~0.9 it 12/24(50%) > 0. 7~0. 8
Wb 1/24(4%) > 96% 73 # 48 & d4F - R o
1 PRI A &EE P LREREER AT
N A0 B 1% B AR AP BE T B
eI 0.90739*** + 0.91606***
e RE 0.89354*** - 0.90395***
ERNR 0.88700%** Ll 0.90899***
e sk 0.90146*** v 0.93207***
R Al 0.90761*** e\ 0.90086***
LA 0.82923** + A 0.8344 1%+
R N 0.80410*** + P 0.86167***
= g 0.89200*** g 0.89597***
e 0.85867*** + 55 0.92717***
LRk T 0.79854*** TR 0.82401*
3R 0.91157*** + e 0.90603***
e I 0.89438*** R 0.86757***
***n<0.001 - Pearson Correlation Coefficients
L HGE AP M GEE 090 3 - R 50.8~0.9 1 3 & R

0.7~0.8 : § ¥ - b5 ] 30 0.7 1 - REF fy4F

CFEE%EE 00 PR LERENRFANRE L ELTIFHLE



kW R o3 E 15 A (Group (1))~16 £ 30 & (Group (2)) »
1 & 45 % (Group(3))~46 % 60 #& (Group(4))~% = ** 60 #% (Group
(5)) 5 g e] %Ig 40 M 53t 5 > %87  Group (1) 47 4 (i
15.7%) ~ Group (2) 54 ~ (it 18%) >~ Group (3) 79 ~ (it 26.3%) ~
Group (4) 68 * (T:"» 22.7%)~Group (b) b2 * (E17.3%);: 2 &%
B A 24 RGBS B R E o PR SN e D LR AR
BE L VEAPE VR ERE (LA 21-B10 £ 2.2-1)

221 2R EHE (24583 2VERELIHER L G

Eu F¥ KAk TEHEEREL A ERLTE 5 E iR

(1) =15 1128(47+24) 78.44 36.08 5 171  ()>(2)>(3)>(4)>(5)
(2) 16-30 1296(54*24) 6151 3025 2 155 (2)<(1),(2)>(3)(4)(5)
(3) 31-451896(79*24) 55.99 2891 1 145 (3)<(1)(2).(3)>(4)(5)
(4) 46-60 1632(68*24) 48.73 28.42 3 135  (4)<(1)(2)(3),(4)>(5)
(5) >60 1248(52+24) 429 3219 1 154 (5)<(1)(2)(3)(4)

F & =237.86*** » ***p<0.001 > Scheffe’s test

Bl 10 7 BE&AE LERTHEZ A GFHi) (4 # Fl Meant1*SD )

T BESE LELTEL G
180 171
160 155 154
140 145 135
= 120 114.52
100 - o
’:Eﬁ"— 80 ..176 94 9 _
o 7715 75.09
60
40 F 2.36 g
I 31.26 27.08 g
20 ‘ 0.31 "
0 5 2 . a ~40.71
=15 16-30 31-45 46-60 >60
+ 8K ()
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%2.2-1 72 E#E (45RBY) AELETIHEZE L HHFI-1
iz 5|
(1) (2) €) (4) (5)

. #0015 16-304&  31~45%&  46~60 & 60

T & (n=47) (n=54) (n=79) (n=68) (n=52)
Lo R E T o R ToE RE F TIoE R L TiaE 8L
L% 92,68 39.56 78.11 30.77 73.05 29.56 64.57 30.39 57.10 33.85
L ¢ %5 8413 33.52 72.02 28.34 66.25 27.22 56.25 25.37 51.27 29.67
L.k 80.09 34.50 67.20 28.27 59.58 25.50 50.57 23.34 43.29 27.00
L] %5 88.34 40.31 71.94 33.53 66.37 29.46 56.04 28.74 50.88 34.45
Lz !5 99.04 42.58 79.19 31.38 73.20 31.23 69.01 33.13 63.04 37.83
L 4% 9751 41.04 76.80 33.44 75.46 30.65 68.68 34.95 62.48 37.00
v 88.85 32.47 76.96 27.33 69.33 26.65 64.41 27.31 58.94 32.55
+ ¢ %% 77.81 29.50 67.15 24.50 61.25 23.20 53.63 22.93 50.00 27.73
+.w % 76.06 31.81 63.81 26.52 56.25 24.04 50.22 21.69 43.73 28.27
+.] 7% 87.91 36,99 67.87 30.43 61.38 29.98 52.91 29.53 51.27 36.00
+ = £ 96.55 38.63 76.24 30.10 73.30 31.18 65.16 32.59 61.35 36.27
+ 4 9572 37.61 74.17 30.69 73.70 28.95 65.09 33.49 63.40 36.96
Lk 7438 32.98 58.19 22.35 49.57 23.64 45.87 21.93 34.56 25.24
L g 7330 34.39 55.93 30.03 48.43 24.31 39.66 23.06 35.33 26.90
LB 64.77 30.29 43.89 25.07 42.54 26.44 32.16 19.13 31.73 26.67
L %eks 7557 31.42 54.50 20.84 46.61 20.70 44.01 23.61 27.31 20.47
L 59,62 30.30 38.15 23.69 34.63 24.13 27.96 21.00 26.10 25.89
L% 73.43 31.72 57.67 27.49 51.82 2554 42.40 25.16 34.15 27.14
+H 7038 31.91 57.70 25.58 48.72 21.83 45.37 21.33 32.40 26.14
i 68.89 32.67 53.74 26.96 4557 22.67 36.24 20.89 32.65 26.86
+ % 6155 30.29 41.17 24.75 39.66 25.08 32.31 19.16 31.56 25.98
Loapeki 71,02 32.66 49.94 22.09 42.61 18.41 39.64 21.49 26.73 20.83
L 56.09 28.75 38.83 25.84 35.00 23.72 28.69 20.02 27.19 26.00
+3 % 6872 30.71 55.13 29.06 49.49 25.78 38.59 23.22 33.11 26.25
Tias3 78.44 36.08 61.51 30.25 55.99 28.91 48.73 28.42 42.90 32.19

***:p<0.0001 > Scheffe’s test
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BRSO EEAARAE R EEE RS E o (LA 2.2-2)

%2.2-2 2 E®l (245RBY) VELETLIHEZ L G2

T 35 £ 3+(n=300)
2y L

Fi 5 £

72.35 3429 8.80**  (1)>(3)(4)(5),(2)>(5)
65.23  30.33 10.74** (1)>(3)(4)(5),(2)>(5)

O

[\
T I
5

oy 59.30 29.70 14.05*** (1)>(3)(4)(5),(2)>(4)(5),(3)>(5)
[ & 6579  34.79 10.20%* (1)>(3)(4)(5),(2)>(5)

Z R 7562 3641 7.85% (1)>(3)(4)(5)

A 7537 36.42 7.10%*  (1)>(3)(4)(5)

N =
T

70.85 30.33 8.23**  (1)>(3)(4)(5),(2)>(5)
61.23  26.73 9.91** (1)>(3)(4)(5),(2)>(5)
57.18  27.92 11.71** (1)>3)(4)(5),(2)>(5)

oy
e
Ty

v <~
- “‘ﬁ 4

& 63.03 34.28 10.76*** (1)>(2)(3)(4)(5)
g5 7356 3511 843 (1)>(3)(4)(5)
~ #7350  34.63 7.57*  (1)>(2)(3)(4)(5)
Wi 5157 27.69 17.72%%* (1)>(2)(3)(4)(5),(2)>(5).(3)>(5)
& 4942 29.87 15.35%* (1)>(2)(3)(4)(5),(2)>(4)(5)
T 4204 2758 14.16%* (1)>(2)(3)(4)(5)
ekl 4863 27.25 28.20* (1)>(2)(3)(4)(5).(2)>(5).(3)>(5).(4)>(5)

C IR A A LS | S AN | S ISR PR FYR S L U R A LR AR A | S ¥Y S FY S FY R FY S FY R TR
D=}
,‘4

e 3619 26.95 14.70%*  (1)>(2)(3)(4)(5)

74 51.06 29.66 15.58** (1)>(3)(4)(5),(2)>(5),(3)>(5)
W 5014 27.40 16.20%*  (1)>(3)(4)(5),(2)>(5),(3)>(5)
Wi 4634 28.18 16.59%* (1)>(3)(4)(5),(2)>(4)(5)

@ 4029  26.65 11.95%* (1)>(2)(3)(4)(5)

Bk 4496 26.33 25.27* (1)>(2)(3)(4)(5),(2)>(5),(3)>(5)
e 3621 26.23 11.20%*  (1)>(2)(3)(4)(5)

54 4821 29.02 14.19%* (1)>(3)(4)(5),(2)>(4)(5),(3)>(5)
¥k 5659  30.16 237.86%* (1)>(2)>(3)>(4)>(5)

*x%:0<0.001 ° Scheffe’s test
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Tiom 3 0 THELP AL ERPAEREART §F M R b
P LB EE RTIaE s THRANE o TR ANE L (D
2.3) -

223 AFBu (SR BUZE R VELETHEE A G

-

e

5|

e Lo

T e Bt TiaE iz t &
e 75.11 34.69 70.80 34.06 -1.05
ERE il 65.42 31.23 65.12 29.89 -0.08
ERCA 61.15 30.39 58.26 29.33 -0.81
e N ol 64.96 34.89 66.26 34.82 0.31
ERER 72.73 36.93 77.24 36.41 1.03
e ol 74.32 36.95 75.95 36.19 0.37
+ 73.60 31.98 69.30 29.34 -1.18
+ e R 61.16 28.62 61.27 25.68 0.04
Rl 59.67 29.07 55.79 27.23 -1.16
T B 62.81 34.81 63.16 34.07 0.09
+Z B 72.19 35.24 74.33 35.11 0.51
Bl Rl 72.94 36.51 73.81 33.61 0.21
AL 53.12 26.54 50.69 28.34 -0.73
z g 51.41 30.49 48.30 29.54 -0.87
R 45.81 28.64 39.92 26.81 -1.78
e 51.00 28.45 47.30 26.53 -1.13
T RE 39.86 28.56 34.12 25.86 -1.78
e 55.69 31.18 48.46 28.53 -2.04*
+ A 52.89 27.55 48.60 27.26 -1.3
Eakantt 49.07 28.08 44.80 28.18 -1.26
+ 55 44.76 27.82 37.78 25.70 -2.19*
Gl 46.66 27.48 44.00 25.68 -0.84
+ 39.60 25.71 34.30 26.40 -1.68
R 51.09 28.47 46.59 29.28 -1.29
ek 58.21 32.83 55.67 32.77 -3.15%*

*:p<0.05; **:p<0.01 - t-test
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e ELERELPERF P ERITE ol FE(L

2.4 zZRELRER (245R83) VERE2 AL 4R
F"'J

KA
= 1R - 17
TiaiE Ll TioE Bz t B
24 5 R g3t 57.71 33.53 55.46 32.05 2.92%%
**p<0.01 - t-test
Tyom 2o P HERMAVELERTHERF 2 PR OHEF(L
% 2.5)e
2.5 FBETHER (24F5RET) VHELEZ KL R
R
F P e T A
TaE Bt T i tE
24 5 R g3 67.75 33.29 4542 28.22 -30.77*

***:p<0.001 - t-test

I EFNPI L RE L ERES %f“is’v’ﬂ.&i%bﬁ%% 1. pRFEX
BlenE B 4 £2H30 4 0 2#19~30 F& - 12 ~ (it 40%) 5 *

18 & (16 60%) 5+ =& 15 4 (E50%) » F = 15 4 (ik50%) °
(243.1)

231 pAREEREAATRASE

S T iaE i o) & B4 E
# i 30 21.87 3.33 19 30
i3 30 164.10 8.41 152 180
we 30 56.97 12.66 42 95
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2 LA FRERFERELERATIHYACHT 5 BREYAE5 2
BBEEZEZIEIT A2 o (L43.2)

3.2 FFERIFRRE LB BRE

4

A
g

K2R &)

044  #Een=30) 4412N=30) kilgen=30) % 4 e (n=30)
AedpBE TibE M TioE REE Ting HEE Tiog B

z8(CC) 21.00 -0.17 1987 059 1925 162 19.71 1.73
BAE 65.07 -0.23 65.17 4.43 61.37 11.75 66.50 12.19
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330 LAY THEA P AERER LR AP AHEE (1)
0 A Al AR BRI EnTIo0 b2z B5 1
g ot dpexgd R Lu>55 fM(e 2gt)

(43.31)

2331 30 LpmEyItatdageids wtoiisk

iz &)

0 4 45 44 (n=72) g 1+ (n=48)

A2 4 B TioE Bt TinE 8z t B
ERL L 52.63 26.67 54.06 30.08 -0.27
zERE 49.50 23.71 49.77 29.13 -0.06
s B 42.50 24.40 45.94 25.57 -0.74
e il 40.43 25.40 36.48 25.01 0.84
ERE il 55.00 26.62 40.98 25.96 2.85*
ERRa 53.35 28.97 44.88 27.08 1.61
+ i 56.44 26.70 58.17 30.13 -0.33
+ 8 RiE 52.90 23.81 47.23 26.80 1.22
EaRAol 46.29 24.47 42.88 20.86 0.79
o 49.60 28.64 35.71 26.19 2.69*
+Z B 58.79 27.33 41.79 24.36 3.48*
+ R 51.74 27.41 46.13 24.78 1.14
A Sl 51.82 25.93 48.58 24.96 0.68
ekl 36.07 25.88 41.46 29.39 -1.06
A 27.93 23.19 33.52 23.98 -1.28
AL 2l 47.25 22.34 42.98 21.31 1.05
3R 21.31 22.31 28.13 22.40 -1.64
R Il 38.03 27.83 43.42 29.62 -1.01
+ 47.40 26.34 45.77 23.77 0.35
+ A 34.90 27.17 38.06 26.78 -0.63
+ 55 31.35 24.02 32.44 22.08 -0.25
+ gk 42.78 21.86 39.31 20.81 0.87
+ 23.83 22.35 27.25 21.79 -0.83
+- 55 34.64 24.60 39.17 24.24 -0.99

*p< 0.05- t-test
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\

(2) 30 »4ap
L

2 2, - A
ERRAE -

# 3.3.2 30

R I RE LA BRI R AP AR

B2, R E R ETEHE “f"éri NS

i3

Z 5| e

(R%£3.32)

30 A 4Bl 1 5

Pl R L (n=72) 7 1 (n=48)

(A TiaE R T ¥aE WA t E
2w 1.64 20.47 0.48 15.12 0.36
L 1.51 19.65 -0.67 13.07 0.73
Lol 2.38 16.19 -1.83 14.03 1.47
S X 0.68 16.78 1.73 20.91 0.3
Lz -0.15 16.58 -4.15 14.29 1.36
RN 1.21 22.40 -0.98 22.08 0.53
L e -0.49 17.97 -1.83 12.19 0.49
LE s 1.35 16.74 -0.60 11.18 0.77
LG -0.40 15.69 -3.08 8.25 1.22
L] -0.24 15.14 -5.35 14.72 1.83
Lz EE 1.24 14.85 -5.48 14.20 2 47+
LR 1.36 18.45 -2.38 16.26 1.14
L R 1.88 14.94 1.08 10.21 0.34
L -0.22 15.94 0.17 18.28 -0.12
LR 4.00 14.14 -2.02 1257 2.39*%
2 ik 2.42 12.26 1.29 11.31 0.51
2 e 1.43 13.70 1.71 13.59 1.23
1y -2.44 17.08 -2.98 17.33 0.17
Lo 2.65 12.74 1.56 12.13 0.47
L -0.56 14.87 -0.15 16.05 -0.14
LR 1.93 10.54 0.23 11.19 0.84
L 2.26 11.07 2.42 9.62 -0.08
Lo -0.49 10.06 -2.64 13.08 0.97
Ly -0.94 15.33 -0.23 16.99 -0.23

*:p< 0.05 - t-test
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4~ 30 @B)g—,;:'—‘%]z\:’ » P xpTx \'%:‘-‘t—.fﬁi SR 2 A (1)

0 A A, TELISA L, TERTIOEMATR I L2 VAR e

K/\J,\zm?]\ z ‘}“E‘ K/\‘-r:h
(CFrsiget) 23 (==& =

G
BE o (L43.4.1-1> % 3.4.1-2)

% 3.4.1-1 +ExETE()LsBARLEE LR B -]

Y|
¥R & & f e

0 445 kT (n=15) I (n=15) kT (n=15) I (n=15)

A4 8L TioE R L TioE B L t @ TioE REL TioE f%L t &
T 37.40 27.41 69.27 29.49 -3.07* 51.47 33.48 5893 24.44 -0.70
Te ke 36.93 27.62 66.33 27.76 -2.91* 51.73 29.88 56.67 18.48 -0.54
T 31.40 20.99 57.80 28.62 -2.88* 45.00 30.86 50.67 24.40 -0.56
=55 29.00 2254 60.07 27.80 -3.36* 25.67 18.84 49.27 28.03 -2.71*
E A 41.47 33.25 70.33 26.10 -2.64* 41.27 27.09 57.27 27.04 -1.62
=~ % 3893 2652 69.47 29.39 -2.99* 4453 33.87 60.80 28.86 -1.42
+ A 47.00 30.53 72.07 27.20 -2.37* 57.00 33.33 67.13 26.79 -0.92
+ & % 4047 29.87 68.07 2258 -2.85* 53.47 28.78 59.40 22.92 -0.62
o 37.80 26.54 55.93 2521 -1.92 4447 2350 57.20 25.21 -1.43
R A 29.53 19.36 64.33 27.62 -4.00* 31.40 21.62 62.20 36.63 -2.80*
+Z B 38.00 22.37 67.60 21.22 -3.72* 39.67 22.06 74.20 32.83 -3.38*
+ B 36.87 24.27 64.07 30.14 -2.72* 44.00 26.53 56.93 31.28 -1.22
= pﬂv—‘;_ 35.53 23.66 66.73 24.34 -3.56* 49.67 27.92 67.40 16.72 -2.11*
TR 28.40 23.33 61.33 27.95 -3.50* 28.87 32.45 4553 27.60 -1.52
A 20.53 21.47 4240 2251 -2.72* 2247 26.06 39.73 24.29 -1.88
T ¥R 3580 22.11 56.87 17.71 -2.88* 43.53 25.06 62.87 15.65 -2.53*
= ”’%._; 16.40 16.30 39.80 25.48 -3.00* 19.73 25.02 30.07 25.49 -1.12
e 32.07 28.76 63.93 25.66 -3.20* 28.40 34.14 43.67 23.30 -1.43
+ }?3',__‘3?_ 31.80 21.48 64.47 27.41 -3.63* 4240 25.84 63.07 16.28 -2.62*
+ 28.13 22.24 57.07 29.53 -3.03* 25.93 27.30 40.40 26.58 -1.47
+ 55 2227 21.34 4440 2255 -2.76* 23.27 2485 43.53 20.59 -2.43*
s R 29.93 18.16 50.73 17.41 -3.20* 39.53 23.37 57.47 15.48 -2.48*
+ ’9%‘7 16.33 16.02 4193 2440 -3.40* 21.33 26.32 31.27 2281 -1.10
R 28.07 2285 5287 22.82 -297* 29.87 29.62 38.40 21.65 -0.90

*:p<0.05 > t-test
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(2) e x 2 kflpedax, 8 4L8 5 AE st ok
%2" o
% 3412 BT E QL AR HR B -2

A )

S VR~ S -) ¥ ok &

044 = (n=15) T = (n=15) +2x (n=15) T = (n=15)
Ax4o 8L TioE B F TioE EBF t @ TioE BEL TioE BRIt
e 52.07 27.91 60.33 23.61 -0.88 38.40 21.66 57.73 24.67 -2.28*
#4387 24.81 53.07 20.88 -1.10 34.73 20.86 53.53 24.76 -2.25*
ERTNCA 39.80 21.30 47.27 21.30 -0.96 31.60 17.77 47.47 24.04 -2.06*

xS

W

o
B

L‘J
[

\

=% % 3520 2591 38.67 2196 -0.40 27.67 18.43 4527 20.19 -2.49*
== g% 5087 3176 4347 18.87 0.78 4120 21.12 49.27 20.28 -1.07
T~ 4747 3142 5120 23.76 -0.37 33.87 14.28 53.40 23.82 -2.72*
+ 54.47 26.10 58.60 23.47 -0.46 40.93 2290 59.87 25.65 -2.13*
+ @ ®& 4320 2482 53.40 17.98 -1.29 33.87 17.71 53.20 21.03 -2.72*
s g 40.67 23.26 4540 16.60 -0.64 31.73 1446 46.20 20.34 -2.24*
w5 4047 3240 4140 2049 -0.09 30.27 19.39 52.73 23.88 -2.83*
+= B 56.13 2753 43.40 2062 1.43 38.00 17.45 58.93 29.18 -2.38*
+ ~ Bp k= 4813 23.86 49.60 22.49 -0.17 38.07 16.51 58.27 26.35 -2.52*
AL 43.07 24.97 55.53 21.35 -1.47 29.67 1741 56.60 22.58 -3.66*
e 32.60 2580 3840 20.39 -0.68 26.40 22.83 44.27 23.75 -2.10*
R 24.87 2464 34.47 2021 -1.17 19.27 20.04 37.60 20.23 -2.49*
T MR 3813 21.13 49.93 26.88 -1.61 27.33 15.06 49.87 19.12 -3.59*
TR 19.67 18.41 24.73 2096 -0.70 13.87 16.55 28.00 2295 -1.93
e 35.67 28.01 4493 26.88 -0.92 24.07 20.31 48.73 24.07 -3.03*
+ A 40.73 25.96 49.33 19.67 -1.02 27.53 1531 54.67 24.30 -3.66*
g 34.87 29.23 3593 2296 -0.11 2253 1792 44.47 2659 -2.65*
+ 55 28.60 26.86 35.87 19.83 -0.84 17.73 1554 38.60 20.05 -3.14*
+ iFEk i 3587 21.04 44.00 16.96 -1.17 22.47 14.02 51.13 2272 -4.16*
+ ’9%‘7 21.67 21.12 25.13 20.78 -045 1520 14.08 28.73 20.88 -2.08*
R 35.33 25.72 36.00 20.05 -0.08 23.87 19.26 47.20 23.49 -2.98*

*:p<0.05 - t-test
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(2)30 ~saf plz 2 ErgprteTHoEralt -T2 28 - (R
3.4.2-1 % 3.4.2-2)
% 3.4.2-1 + 2T 230 psmfs ARl LHRER E R
B |
30 A~ 4 ts 1 ¥ OR ok o e
Blz a1 = (n=15) T = (n=15) 15 (n=15) T & (n=15)
BRI E Lo HEL T FEF t & THoE %1 TioE £FL t E
T -0.73 1244 0.20 16.21 -0.18 6.00 20.30 4.47 18.80 0.21
2@ % 213 11.99 -2.13 1614 0.82 3.87 2017 3.40 1894 0.07
AN 220 12.67 -260 1403 098 2.80 13.06 567 2041 -0.46
/] %% 380 10.63 -1.60 1819 -0.40 11.60 2152 3.27 23.88 1.00
2 Es&  -533 1392 -520 14.15 -0.03 -1.67 13.45 0.87 13.44 -0.52
4% 760 17.01 067 2184 -1.16 6.73 32.84 473 2135 0.20
4 -1.47 11.85 -2.33 1374 0.19 260 1544 -400 1813 1.07
+ &R 1.20 1181 -047 1400 0.35 -1.67 16.01 227 17.33 -0.65
o -253 11.76 -0.80 12.00 -0.40 -0.07 12.76 -5.53 16.07 1.03
+] % & -453 12.02 -1.80 10.35 -0.67 -0.47 14.31 -2.27 16.43 0.32
+Z & -093 1018 -6.93 12.08 1.47 287 1103 -8.00 17.78 201
+ %% .153 19.00 -0.60 17.12 -0.14 0.40 9.13 1.40 2020 -0.17
R N 500 11.23 -027 2145 084 020 9.18 -0.80 1243 0.25
L -1.60 15.04 -2.73 13.16 0.22 1140 1561 3.13 1865 1.32
R 0.53 10.83 -0.73 16.00 0.25 500 1090 6.73 1458 -0.37
e 340 1151 -1.13 1653 087 180 10.33 0.87 11.05 0.24
E2 ”’%._; -2.27 699 -127 1321 -0.26 6.47 881 440 13.83 0.49
T 753 1269 -5.33 16.01 -0.42 920 14.97 447 1736 0.75
+ R 573 10.62 -3.33 17.47 172 573 9.01 140 1476 0.97
+ -4.00 1426 -573 1238 0.36 927 1144 447 1736 0.89
+ 55 067 821 -207 1026 0.81 533 1049 7.13 12.33 -0.43
4.9 360 8.82 080 1446 064 093 661 120 941 -0.09
+. B i 327 742 -7.33 1232 110 3.13 945 460 14.43 -0.33
R -3.60 1464 -233 1274 -0.25 6.33 2395 167 19.15 0.24

*:p<0.05 > t-test
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#3.4.2-2 +ExET 230 LmEE R RHERERT -2
oW
30 A il 2 PGS V) = S -1 < e
Pl g% +E (n=15) T = (n=15) 1= (n=15) T+ (n=15)
ERgCE TIE REL Tiod FREL tE T R4 T REL ot ©
z %% -313 17.88 -7.67 2050 065 1.87 20.87 840 1831 -0.91
T @ &% 367 1419 -587 1598 040 -047 16.76 7.87 21.93 -1.17
eI -3.27 13.68 -493 16.78 0.30 -247 1577 8.13 1413 -1.94
=% % -747 1386 0.00 2064 -116 1.87 1758 4.93 1547 -051
= B -473 1546 -0.53 19.16 -0.66 -1.87 20.41 4.47 1575 -0.95
T ~%% 720 1756 -6.27 2370 -0.12 487 1537 6.73 21.88 -0.27
+ A -4.13 16.31 -540 17.72 0.20 -0.07 1894 6.60 13.63 -1.11
+ & %% -180 1245 -453 1349 058 200 1661 7.53 1567 -0.94
Lo -3.73 10.65 -540 12.03 040 120 16.61 507 1256 -0.72
+ s -7.33 17.79 -3.47 17.04 -0.61 -280 1554 440 16.80 -1.22
+= B -6.67 1413 460 16.26 -2.03 2.00 1691 1.47 16.19 0.09
+ Bk 360 20.69 -3.27 21.63 -0.04 140 13.76 4.73 18.87 -0.55
R R -0.53 9.66 -2.07 931 044 333 1464 7.60 13.32 -0.83
ALk -6.53 16.56 -10.53 15.66 0.68 0.13 16.96 6.20 1569 -1.02
R -1.53 17.09 -1.13 1020 -0.08 -2.07 1581 593 1291 -1.52
=% #5013 1087 -1.80 6.18 052 493 1375 7.80 11.61 -0.62
Z"% 507 982 -840 1232 082 147 2241 6.07 1154 -0.71
e -10.27 15.41 -1547 17.69 0.86 -1.07 1565 4.73 1197 -1.14
+ i 093 998 -113 1087 054 333 1053 5.07 13.78 -0.39
R -6.73 1796 -840 15.36 0.27 3.67 12.63 433 1248 -0.15
+ 55 -1.73 1223 -3.00 10.32 0.31 -1.53 10.77 520 7.89 -1.95
+ w153 1106 020 660 -052 7.33 1150 6.07 12.02 0.29
+ -340 1219 -6.60 955 080 -1.80 9.9 3.87 10.16 -1.60
R -8.73 17.62 -11.13 1255 043 1.80 11.17 440 9.61 -0.68

*:p<0.05 - t-test
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ST s Akl s YA EZ L RYLELEE FL B2 A AL
(1) %7 dezdle s 2%sig s 25k 0 A ddche B A R E - &

fla< et s Huoxz afiepral®s £8 - (L4

2 3.5.1 @0 A4sdcheBhn H LR B S

Kl |

0~ 48 ¥R 2 (a) i)  skiflgcie(c) Y &E(d)
A gL T iaE ﬁ——_%g:;li’ﬂfﬁ LB THE R Y T EEY F@E 5E i

LNl 53.33 32.33 55.20 29.05 56.20 25.75 48.07 24.84 1.08
¢ % 51.63 31.04 5420 2453 48.47 23.01 44.13 2444 174

-

EANCON 4460 28.08 4783 2748 4353 2127 3953 2228 1.16
= %% 4453 2946 3746 26.36 36.93 23.67 36.47 21.00 1.69
== B¥ 5590 3283 4927 27.81 47.17 2594 4523 2075 1.81
=~ %% 5420 3159 52.67 32.01 4933 2743 43.63 21.70 1.72
+ e 59.53 31.14 62.07 30.15 56.53 24.48 5040 25.76 2.22
+ @ R 5427 2956 56.43 2574 4830 21.92 4353 21.48 3.14*
s 5 46.87 27.06 50.83 24.81 43.03 20.00 3897 18.84 2.83*
o S 4693 29.37 46.80 33.45 4093 26.64 4150 24.23 0.99
+= L% 5280 2618 56.93 3261 49.77 24.76 4847 2591 1.13
+ B 5047 30.23 5047 29.25 48.87 22.80 48.17 2392 0.13

L% 5113 2842 5853 2434 4930 23.69 43.13 24.08 432 (b)>(d)
LA 4487 3034 3720 3079 3550 23.04 3533 2463 2.38
2§ 3147 2431 3110 2626 29.67 2267 2843 21.87 0.34
L%BEAT 4633 2241 5320 2276 44.03 20.60 38.60 2043 589 (b)>(d)
&4 2810 2415 2490 2537 2220 1956 20.93 2093 1.42
<% % 4800 31.30 36.03 29.75 40.30 27.39 3640 2522 3.36*

+ - 48.13 29.35 5273 23.68 4503 23.05 4110 2426 246
Rakaakiol 4260 29.60 33.17 2748 3540 25.83 3350 2492 219
+ 55 33.33 2433 3340 24.68 3223 2349 2817 20.79 0.88
+ ek 40.33 2043 4850 2151 39.93 19.23 36.80 23.59 3.84*  (b)>(d)
+ R 29.13 2410 26.30 24.72 23.40 20.67 2197 1880 1.56
G 40.47 25.74 34.13 2586 3567 22.66 3553 2421 0381

*:p<0.05; **:p<0.01; ***:p<0.001 - Scheffe’s test
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43.0.2 223044 LR LELERCERITESE
30 ~ 4B i f e 5|
Bl vEE HRe@E &1 2. (b) 7k 11 2 (C) Y& & (d)
BREE Tou EL S0 RFL 0% RRA % L PR S ENR
ERR LNl -0.27 14.20 5.23 19.24 -540 19.04 5.13 1957 2.66
T RE 0.00 14.14 3.63 19.23 -477 1489 3.70 19.64 1.86
RNl -0.20 13.36 4.23 1690 -4.10 15.06 2.83 15.67 1.84
R -2.70 14.68 7.43 2274 -3.73 17.69 3.40 16.35 2.63
T EXR -5.27 13.79 -04 13.27 -2.63 17.24 1.30 1820 0.94
e -3.47 19.68 573 2723 -6.73 205 580 186 2.93*
+ -1.90 12.61 -0.70 16.88 -4.77 16.75 3.27 16.56 1.79
+ e RE 0.37 1275 0.30 16.52 -3.17 12.83 4.77 16.11 1.66
o B -1.67 11.70 -2.80 1453 -457 11.2 3.13 14.60 245
TR -3.17 11.11 -1.37 15.17 -5.40 17.23 0.80 16.32 1.03
+Z ExR -3.93 11.39 -257 1555 -1.03 16.03 1.73 16.26 0.81
B -1.07 17.77 0.90 1541 -3.43 20.8 3.07 16.32 0.84
e 237 17.03 -0.30 10.75 -1.30 9.36 5.47 1392 1.87
ierm 217 1389 7.27 17.41 -853 1596 3.17 16.35 576 (b),(d)>(0)
o il -0.10 1344 5.87 1268 -1.33 13.83 193 14.76 2.01
TRk 1.13 14.18 1.33 1052 -0.97 8.73 6.37 1258 2.36
Y. 177 1040 543 11.44 -6.73 11.08 3.77 17.67 521 (b),(d)>(0)
L35 -6.43 1424 683 17.13 -12.87 1651 1.83 14.01 9.20%* (b)>(a),(c); (d)>(C)
+ M 1.20 1494 357 1222 -0.10 10.31 4.20 12.08 0.87
w9 g 487 1315 6.87 1465 -7.57 1644 400 12.34 6.79%* (b),(d)>(c)
+ 855 -0.70 9.23 6.23 11.29 -2.37 11.14 1.83 9.89 4.03* (b)>(c)
+ Rk 220 1186 1.07 799 -0.67 9.00 6.70 11.58 3.06* (d)>(c)
4 8 5o 530 10.21 3.87 12.01 -5.00 10.88 1.03 9.95 5.94%* (b)>(c)(a)
Ly 297 1350 7.17 18.84 -9.93 1508 3.10 10.32 6.70* (b),(d)>(C)

*:p<0.05; **:p<0.01; **:p<0.001 - Scheffe’'s test
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% 3.6 wiitd REE2 AP AT TR 2 Group(@) ~ 4112 Group(b’) ~ 7k flg % Group(c) ~ ¥ & 2 Group(d’)
o)y () (@) | ®) () @) | ®) (€ @ @)|® © (@] ®) ) @@ b)) ) @
(@) |0.45* 0.50** 0.38* | 0.48* 021  0.17 |0.50%* 0.55** 0.62**|0.58** 0.64** 0.52* |0.69*** 0.70*** 0.66***| 0.28 0.56** 0.45*
(0) 0.25 0.61%* 0.47* 0.48** 0.43* 0.49* 0.78%* (,71% 0.74%%* (,76% 0.35 0.10
(©) 0.52%* 0.41* 0.52%* 0.74%% 0.82%*+ 0.64%*+
b) () @) | ®) () @) | ®) () @) |®) (© @ | O (€ d)|bO) )
(@)| 033 016 0.03 | 039 010 017 | 024 0.28 0.40* |0.61** 0.69%* 0.77**|0.67** 0.59** 0.76***| 0.28 0.35  0.05
(b) 0.68%*  0.48** 0.38* 0.71** 0.44*  0.45* 0.68%* (.52% 0.49%* (.73% 0.50* 0.24
(©) 0.48* 0.59%** 0.74%+* 0.78%* 0.80%** 0.72%%
AL N ekl 15 AL 22 A =35
b) () @) | ®) () @) | b) () @) |®) ) @ | O (€ d)|ObO) ()
() [0.38* 0.56** 0.48* |0.65%* 0.45% 0.42% |0.75*** 0.67*** 0.51%**|0.58** 0.53* 0.74**|0.67** 0.64*** 0.54** | 0.45* 0.49** 0.43*
(b) 0.64%*  (0.42* 0.65%* 0.74%* 0.77%* (.63%* 0.52** 0.53** 0.67%% 0.74%* 0.51**  0.66***
(©) 0.70%** 0.49* 0.74%** 0.56* 0.75%** 0.63***
£ i Skt w7 i L L L3
b) () @) | ®) () @) | Ob) () @) | @®) ) @ | O (€ ) |bO) () @
(@) |0.43* 0.49* 036 |0.58%* 0.47* 0.61%**| 0.55* 0.47** 0.63**| 0.48** 0.68** 0.47* |0.57** 0.66*** 0.59***| 0.21 0.29  0.35
(b) 0.45*  0.36 0.52%* (0.82% 0.57* 0.59*** 0.67** 0.31 0.70%** (,75% 0.13  0.48*
(©) 0.61%** 0.56** 0.50* 0.62%+* 0.76*** 0.34

*:p<0.05; **:p<0.01; **p<0.001 - Pearson Correlation Coefficients
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s N EHAFFETLHEER Y P ERE LR E DR ST
SRMT L EFEELANI6 T 30 A F R S A BEIVI2 FER
2R g2 A ERE O REYRES I ENRIE Y EF (L
% 4.1)
4.1 BF¥EFPLEFY A LELE DTSR
LR
EF R -OR LR -2
B B+ (n=30) i 4 (n=54)
T o A T B A t i
Lo 53.33 32.33 78.11 30.77 3 AT
S ) 51.63 31.04 72.02 28.34 -3.05%
SNl 44.60 28.08 67.20 28.27 23,50
Lol 4453 29.46 71.94 33.53 3.4
Lz EE 55.90 32.83 79.19 31.38 -3.01
SR Xl 54.20 31.59 76.80 33.44 23,03
LW 59.53 31.14 76.96 27.33 -2.66%*
2 & B 54.27 29.56 67.15 24.50 .14
Lo 46.87 27.06 63.81 26.52 207955
L] R 46.93 29.37 67.87 30.43 -3.06%
Lz g 52.80 26.18 76.24 30.10 -3.58
RN 50.47 30.23 74.17 30.69 341
2 B 51.13 28.42 58.19 22.35 -1.26
LA 44.87 30.34 55.93 30.03 -1.61
EA ok ) 31.47 24.31 43.89 25.07 -2.20%
L oupk i 46.33 22.41 54.50 20.84 -1.68
e 28.10 24.15 38.15 23.69 -1.85
13 48.00 31.30 57.67 27.49 -1.47
L g 48.13 29.35 57.70 25.58 -1.56
L 42.60 29.60 53.74 26.96 -1.75
LR 33.33 24.33 41.17 24.75 -1.40
L gk i 40.33 20.43 49.94 22.09 -1.96
Lo 29.13 24.10 38.83 25.84 -1.69
A 40.47 25.74 55.13 29.06 2.31%
Tiog 3t 45.79 28.06 61.51 30.25

*:p<0.05; **:p<0.01; ***:p<0.001 - t-test
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Analysis on the change of Ryodoraku values by time, age, or acupuncture,
moxibustion, and ice stimulation on the Zusanli acupoints
Y ao-Hsuan Li*, Bih-Cheng Chen?, Tsai-Chung Li®
'Graduate Institute of Integration Chinese and Western Medicine, ?School of Post
Baccal aureate Chinese Medicine, 3Graduate I nstitute of Chinese Medical Science,
ChinaMedical University, Taiching, Taiwan, R.O.C.

For the time being, Ryodoraku instrument discovered by Dr. Yoshio Nakatani which
measures the skin electric resistance to reflect the bioenergy of the meridians is the most
useful noninvasive technique used by doctors. Many years passed, the Meridian Energy
Analysis Device, shortened to M.E.A.D., was improved and connected with computer, so
the stability and accuracy are better. Because the variation of the Ryodoraku values of one
person in different time is large, and the normal range is not yet standardized in Taiman,
so it’s not easy to read the data of Ryodoraku values.

This study was designed to investigate the influences of the change of Ryodoraku
values by time, age, or acupuncture, moxibustion, and ice stimulation. We used M.E.A.D.
ME-PRO type as measured tool. There were two sample populations were recruited. One
is 300 patients from clinic, we measured only one time of each person, and to analyse the
mean values and distribution in five age layers. At the same time, to compare the
difference of sex, left from right meridians, and upper from lower meridians. Anocther is
30 volunteers of healthy students from university, we measured one time every week ,and
twice of each timein the interval of 30 minutes. First week, we measured twice and the 30
subjects sat and rested during the 30 minutes interval, which served as their own
control (comparison) group. We compared these two measurements for the reliability
analysis. Second week, we stimulated the both Zusanli acupoints for 20 minutes by using
acupuncture during the interval, which acted as acupuncture group. Third week, we
stimulated the same acupoints by ice as ice group. Fourth week, we stimulated them by
moxibustion as moxibustion group. We analysed and compared the change of Ryodoraku
values between four groups. Furthermore, the value divided by the mean value of that time
called derived variable, and we analysed the relationship of the derived variables between
these four groups. We also compared the mean values between the healthy volunteers and
the clinical patients with the same age layer.

The following is a summary of our conclusions -

(1). The Ryodoraku values significantly decreased when the age increased in total or
individual measured acupoints. The mean value of TE meridian is the highest, and the

69



Gall bladder meridian is the lowest. The left side is significantly more than the right side,
and the upper is significantly more than the lower.

(2). The correlation coefficients are between 0.79854 to 0.93207 in the reliability analysis.
There are 96% have good to excellent consistency significantly in the test-retest
reliability in the interval of 30 minutes (p<0.0001).

(3). The mean values measured in the afternoon are higher than in the morning. In the
comparison group (except right heart meridian) and moxibustion group (except left TE
and left gall bladder meridians) reach significant level statiscally. But the average
changes of Ryodoraku values measured in the afternoon or morning have no difference
significantly.

(4). The average changes of the comparison group significantly dropped mostly. The
average changes of the acupuncture group both raised and dropped. The average changes
of the ice group dropped in all meridians, especially stomach meridians. The changes of
the moxibustion group raised in al meridians, especially urinary bladder meridians.

(5). The change values retested after 30 minutes showed that: left liver, left gall bladder,
left stomach, right liver, and right stomach meridians: acupuncture and moxibustion
group are higher than ice group significantly. Left stomach, right gall bladder meridians:
acupuncture group is higher than comparison group significantly. Right kidney, and right
gall bladder meridians: acupuncture group is higher than ice group significantly. Right
urinary bladder meridian: moxibustion group is higher than ice group significantly.

(6). There are 88.2% of the derived variables have more than moderate relationship, and
82.6% reach significant level statiscally.

(7). We compared the mean values of the healthy volunteers with the clinical patients with
the same age layer. The result revealed the mean values of the clinical patients are
significantly more than the values of the healthy volunteers in the 12 meridians of the
hands, left kidney and right stomach meridians.

Finaly, from al of the above, we suggest that the normal range must be adjusted to age
layer, if it cannot be defined, we can try to use derived variable to evaluate the relative
values of meridians. The time to measure must be fixed, but it may not be fixed to see the
change of Ryodoraku values at the interval of 30 minutes. The operater must pass the
test-retest reliability, to confirm the consistency of data. It needs further study to see the
meridian system from the view of body temperature regulation.

Keywords. Ryodoraku, time, age, acupuncture, moxibustion, ice stimulation, Zusanli

acupoint(ST-36)
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