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Abstract

The preferred posture and motion for the use of a product is an important point in
the aspect for improvement of the usability between a user and product. This study is
willing to develop the product design evaluation process which grasps the preferred and
natural posture and motion for the use of a product quantitatively and compares it with
the real product usage posture and motion. So, there are three objectives in this study.
First is to grasp the natural and preferred posture and motion for the use of a product
quantitatively and to verify the variation of it using the intra-variation, inter-variation, and
standard of measurement. Second is to propose the ergonomic product design evaluation
process using motion analysis including the method comparing the preferred and natural
posture and motion for the use of a product with real product usage posture and motion.
Finally is to prove the validation of the process applying to the vacuum cleaner (canister
type) design evaluation.

The present study developed a process for ergonomic product evaluation using

motion analysis. In the proposed process, the preferred posture and motion for the use of



a product were guantitatively measured to compare with the usage posture and motion for
the product. The process consisted of 3-steps such as user interface analysis, preferred
and product usage motion analysis, and design improvement. User interface analysis is
the step to understand the characteristics of the product in terms of users, product usage
activities, and physical interface. The second step is related to measurement and analysis
of the preferred and product usage motion by using motion analysis system. Lastly,
ergonomic evaluation and improvement for product designs are conducted based on
comparison between the preferred and usage posture and motion(similarity).

To validate the proposed process, the present study applied the process to the
evaluation of vacuum cleaner (canister type) designs. The preferred posture and motion
without the vacuum cleaner and the product usage posture and motion with the vacuum
cleaners are measured using Falcon motion capture system. Participants were 15
housewives (average age = 38; SD = 4.99) and the experimental design such as floor
conditions and tasks based on the user interface analysis result. The 4 vacuum cleaners (A,
B, C, D)having diverse design characteristics in terms of canister length, weight, and
brush weight were selected as independent variables. Dependent variables were joint

angle (Falcon), EMG (TeleMyo), and subjective rating (Borg’s CR 10).

The intra-subject variation of the preferred and natural posture and motion was
small (less than 5°overall), but the inter-variation which was over 10° overall and bigger
than the intra-variation. Standard error of measurement was calculated small(less than
5° overall). The similarity (%) between the preferred and natural motion for the use of a

cleaner and the cleaner usage motion was calculated in order: cleaner D>A=C>B and the



result of EMG was measured in similar order. In the result of subject rating, the cleaner A
and D was most popular, and the cleaner D was most uncomfortable among 4 cleaners.
The design problems such as canister length, weight, brush weight were found and the

direction of design improvement was decided.
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2.1.1. £9 sjats =%

=¥ =5 AL F 218 wE FAEHo ded, A4
<=7} (phalanx of the finger), <=W}thiH (metacarpal bone), <=<-%(carpal bone)
3F-Eo 2 EFEHBuchholz, 1992; 17 2-1 #Fx). &righw= Ax] 27,
AR, FA, kA, &F] ZH2F 3 F 1R FAE o, 5] FYHE
proximal, middle, distal phalange 2}31 &t} Enlgw = F 5712, 71 ] E(long
bones)=  FAE ] <t EHM= BEE og/ME FAEH don, w5

ot o R RE A% proximal carpal row ¢} distal carpal row % -7 ¥},

(" Distal

Phalanges { Middla

Segment 14 .|

[Oistal
Phalangas
N

Metacarpals

71 Segment 51
f
/

a9 2-1. 9 F4 72



7RIy £ BAEe ® 2-1% o] E& Fd-(wrist joint), SEEnpem
¥+ (carplmetacarpal joint), <=H}=t<=7}etm #d (metacarpophalangeal joint), <<
&7hem Alo] ¥4 (proximal interphalangeal joint), $1 <=7}k Alo] ¥4 (distal
interphalangeal joint) 5% S 2 --% ™ (Chao et al., 1989), 2} ¥4 o]

A4 ol wel FH BH(hinge joint), EFYE 7 (ellipsoidal joint) =

TRETh E7FEw Afo] AP ERpEETREW A (MCP)S A=)
1 AH wER FAEC flom, yuA & #HSE ATt 291 Bl
wdE sl gk A9 EXEntEm A CMC)e] B dwbH o R

Agw 22 RSt A7Ad mel AfE 3oR Fodt ASE

24 TH(Buchholz, 1992).

# 2-1. & ydo) g

33 s A 5=
&5 B (wrist joint) offj & HHw Apoleo] ¥k 2
SEEnbew vl S of Enpem Afolo] ¥

()

(carpometacarpal joint, CMC)
wvlererlen pd

shwjel Aopciw Apole] | 2

(-

(metacarpophalangeal joint, MCP) (9A:1)
o] spetm Ato] A mpciwel Fxbuiciw Apo]
(proximal interphalangeal joint, PIP) .

9 &7k Ale] w1
(distal interphalangeal joint, DIP)
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2.1.2. A9 FR-sty Fx

Ax ZAL Ao AS F 206719 WMz FAgEo] lom, w
At 7)ol wEl =5 (axial skeleton)$} Z-tlz]w (appendicular skeleton)®
TEHN Y 22 FX). EEWME  FIHF(skull), 2 F(vertebral column),
& (thoracic cage)e] 3F-Fo = FEHW, F/EF 237, HF 3274, FF
257191 ZF 807l w2 FAdEo] vt ZriEw = A= 647let A=
6270 = o] FolA glom, o= 91X} 7|sol wet 9ol 5w (shoulder girdle),

Z(upper extremity), tF2] o] (pelvic girdle), T2] (lower extremity) = -4 T},

SmE Skull

M@ Clsvicls

Formur

WEE Tarss)
Hetotarsal B8i2s

ERIPEE Fhalank

¥ 2-2. AAN =A Fx



Axel wAae wel AAFee] wa AA(hinge)d, A (pivo,

T-(ball & socke)d, 7IE}Fom FRATKAFT WS, 1999). HHI

g 2ol Jhsetth dHEAS Al FAdeEE w3] 7] (flexion),
1 7] (extension), 2] 7](abduction), X © 7](adduction), %] %l (rotation)o] Ao,
8 =Y AT, wel7lH7Ie s e ® o]Folx At 19 AlA]l F-99
wol7l/# 7], "Herl/Rer], 3 FFoR o]FoAX AF= 39 A
Ho)® HFAtHGreene and Heckman, 1994; 3% 2-2 #x). A1A 9o wz}
3148 2 A 7](pronation), ¥ X]7](supination)® 93]7]/3 7] S 2] 7] (elevation),
2] 7] (depression) ‘s o.& A A3s] uphro] ARgebm, Hg AgAtel| wep 1A

o 54 Arme HAS o2 doere ot

11



T 2-2. A4 H9 4 AfE

NE
ol
o

AA 59 A= 54}

Flexion/Extension

S5 (wrist) 3 Radial Deviation/ Ulnar Deviation

Pronation/Supination

5] (elbow) 1 Flexion/Extension

Elevation/Extension

o}7) (shoulder) 3 External Rotation/Internal Rotation
Abduction
Flexion/Extension

& (neck) 3 Lateral Bending

Axial Rotation

Flexion/Extension

& 2] (waist) 3 Lateral Bending

Rotation

Elevation/Extension

=RHE (pelvis) 3 External Rotation/Internal Rotation
Adduction/Abduction
75 (knee) 1 Flexion/Extension

22. & &4 AN&"

2.2.1. 3D motion capture system

¥4 <l 3D motion capture system O 2+ H|T]Q JHEE

#5h2 (optical) R, AA71ES o] &3 A7) 2 (electro-magnetic)

=45 283 7142 (mechanical) el lom HTole FHe

i

A71Ake] el

rlo

7P FES Al Qo] Al 2], 2003). FSHA

12

o] &5

, 7

=



s PR e Aoides WA marker & 54 Fubeent
Wolsol= FHE AE o e vye JhgtE SAshs WA o R, 2d
ol’de] shwletE o] &3te] marker © 3D FHEE AT HAA EAS
E A2 (transmitter) = & {Hekoll % 2}7] % (electro-magnetic field)S &4 st ==
atal A7Ape] el F-FE sensor S0 AATIGORFE zwmol §x]9}

=2 g etk 7144 WMe 717 27 (mechanica

4
%2

skeleton)S A71A} ol F-2Hste] 7)A =4 #Hdo] F2E sensor =
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Aubx o 7 FsH2] motion capture system = Zhwl| 2}, server, & FIFH,

%

A Zgador FARo Juizd 2-3 FF). F3H4] motion capture

o

system ] 7} 2} 2} server &= analogue WA o2 2
1

w8kl marker S& FA(tracking)sh: A AAS AR G

=3}slal digital data =

Wass quae 59 o AFE s}

ol
Mo
4
Mo
>

Z2 =2 digital data &

motion capture system 2] 73-9- digital system ¥} analogue system ¢ F+ &F7}

2Jo.m, digital system ©] 7d-§- analogue system ¥} 2} A 0 2 server §lo] 7hd 2},
an
=

Mo
ofo

S|

71 3 ]

=

[«

gaogur FAE )y FH o= digital system 9

=
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iz

7}A o] analogue system 7FAZ FA xpo]7b ubx] gkol digital system 9
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2.2.2. Marker set

2 motion capture system & °]-&3lo] F2hS WAlskE Ag- HN

T AA FQlo A AA #d ¢ yFEg oluzl, AlA] segment o

o,
4o
2

| %= reflective marker & H-23te] A F99 I A YES
SAstar vk AAl Ee A B9 w2 549 Ag dubro=
¥3F% reflective marker set & ARg3ta oy, £o F

¥ 3L marker set o] =A3FA]

& & 245 s Eol F-Hsh= marker set o - Aol =43

ul

14



AR whel 2 A g o] ¢kt)h. Somia et al. (1998)¢] A3+ 4=2] marker
set o A &7k &, &b Bd, Evigwo] marker & SRSl o

AX ol = marker set = Ao|5}A] L UTHLH 2-4(a) #Z). Chiu et al. (1998)°]

AFE-3E =9] marker set & £7Fehm segment PFTF F 7Ho] marker E F-2a}ho]
Addoez w2 9 marker AMES S5 CR Siloy, AR &Erhehent
marker = 423 reduced marker set o]g}E= WS ZFA AL QKLY 2-4(b)

Z+2). Zhang et al. (2003)2] marker set > <=71er &, &7be #A, SEEnlE
DA marker & F-&sFG o, Ax £Vl = marker set S Fodle] &£

AAS] 2= SAD 7 A%s Aol 2-4(c) =),

(a) Somiaetal. (1998) (b) Chiuetal. (1998) (c) Zhang et al. (2003)
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and Bruening, 2006). Cleveland Clinic marker set <= Cleveland Clinic ol 4] 7l'Z-%
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t, rigid triad & ¥ 9ol Eol& Ao] oly7]
ol BA AAE HBERE St #HEY S Ao e WS

7FA]3L Qi Helen Hayes " dollA] 7l#¥ Helen Hayes marker set <= AlA

=

43} segment o] =315 marker & F-23H= marker set o] tH(Z1® 205(b) F=).

Helen Hayes marker set = Cleveland Clinic marker set ¥ ti27] Hx

e

JAAA S =AHT Fart glo] simplified marker set o]2tal B $-7 %= 3=
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nf'
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Yy — FrontHead— ¥
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I'- —— R.Shoulder — —
P74
l'l'{: ' LElbow
1;' Eﬂ\;’i — —R.Elbowj———‘ - s
L "1. T RAse Y Lwrist
LR [ y _
| ”_ == —— R.Wrist-—
k;-:rjf%-;gg
:T'-t__"-é' . e RThigh_ O L.Thigh
/ .-j ‘ i . ‘R.Knee——— Y L.Knee
S : _ P
! R.Medial Knee-; L.Medial Knee
i ] Lol R.Shank - \wbu ) L.shank
¥ i
—D j‘- : —Rankle—3 b g
L RiTos— \ ' L.Toe
\"-. L.‘Medial Ankle
R.Medial Ankle
(@) Cleveland Clinic marker set (b) Helen Hayes marker set

a9 2-5. tiEA0 Al reflective marker set

23. & BEAS &8 AF A Bt A7 5%

231 & 7 BAS 283 A AA B3
& T2 B4S g83 AF A H7ls 2 FFE input device, cell

phone ° thall o] gtort, thay Aol et Eo

_>,i

A2 AR ARA

9 BAE welstel AES AT FAR ATE WES APOItHE 23

;g
FN

). Nelson et al. (2000)} Treaster and Marras (2000)= o] %#o] 7}sdlaL
%% keyboard 9] 7+4 Fdo] 7153 alternative keyboard S o] -£3}o] (1 2-5
. =X 7Zhe WEE =ZA3sla tendon © Ho] WEE

of| =3} 01}, alternative keyboard ¢ ol¢} Ztwo] W zhgo] x| &7ty
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Eud 9ge F= AW welHu

b

7heta}

b

ol AAzey AA =
F2ol ek el a3 kT Rampel et al. (2006)8] 7% S A AA T 2
670 2] L4k keyboard 9} alternative keyboard AF&A] =59 ZF= W3} o} 2o
ZA e} 1o w2 keyboard AF-8A]<2] typing speed, typing accuracy, subjective
rating & #&s oY, FH AAl(neutral posture)} typing HeS 7T o =Rt
Brretar AREA7E dEstar A= 9] sk A " FAe tigk ghel 4
A= shA @dT o] Qe o] gt dEEY AlFE AA B ATES
TH ek AFE Bess VIee® HriHa o, ARgAE st

Adzg stz A4l R Al As AA B v Aol

I AEEE JODODD IEEEN @O @

EEESITEIEGEREEE=S @a@
TEdESE N EEEAEEEE SO0
e r S e g =

sl " 80 ' 08 0§ feen] " |
B o SR T ann

219 2-6. Treaster and Marras 2] 1o 284 keyboard
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E2-3. & B4 4S89 AF A4 7)o
Author Other
Study Product Measures
(Year) measures
Computer mouse and
track-ball operation:
similarities and Karlgvist | Mouse
] ] ] Muscle load
differences in etal. Track- Wrist angle o ]
Subjective rating
posture, muscular (1997) | ball
load and perceived
exertion
An assessment of
. Treaster .
alternative keyboards d Finger angle
an
using finger motion, Keyboard | Wrist angle
. . Marras
wrist motion and Tendon travel
(2000)
tendon travel
Finger motion, wrist Finger angle
i Nelson et )
motion and tendon as Wrist angle o .
) al. Keyboard ] o Subjective rating
a function of Wrist deviations
(2000)
keyboard angles Tendon travel
The effect of six ) . . .
. Rampel Wrist extension Subjective rating
keyboard designs on o ]
i et al. Keyboard | Ulnar deviation Typing speed
wrist and forearm . )
(2006) Forearm pronation | Typing accuracy
postures
23.2. AN 2 FAHES &8 AF AA B
A T2 BAS 83 AF A Hrte ddd Aol A8 o
Rageo]  gkoy, i AFol W AdAzE AR AA 2 FAES
A g2 S AAA] A5 HL Aot AY SS9l mFEE
HolgrHE 2-4 %), Andreoni et al. (2002)& A=} k& zbA 2} cushion,
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backrest 2}9] interaction & &%#¥} ¥ BEAS T #EE S s AA

o A D Bate] tha sele wEETh Moffet et al. (2002)€ fule
Wz 39le] Aslh ohe F EFo] Notebook of thel ARE A % B2

B FE 7o 2 #H3E notebook AHE AAE welslE Al

kT
o
bats
o
+

“+ notebook A Abole] Z = H Rl A Aol FopA] & A9

AAHL A 2 AY SwelA wFHFS BATh o] Folw FA BAL
289 T AF AA B Avse]l A, WyRe Avsol

A e AAG EAE BoAFATt
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& 24, AN A BAS 283 Al AA H7 o
Author Other
Study Product Measures
(Year) measures
Manual wheelchair .
. Boninger
Pushrim . . Force(moment)
) . et al. Wheelchair | Axle position
biomechanics and Speed
. (2000)
axle position
Neck ROM
Method for the ] Lumbar ROM
] Andreoni ]
analysis of posture Hip ROM
i etal. Car Pressure
and interface pressure Knee ROM
. (2002)
of car drivers Elbow ROM
Shoulder ROM
Influence of laptop
) Head angle
computer design and | Moffet et
) N Upper arm angle | Muscle load
working position on al. Notebook o .
. Trunk angle Subjective rating
physical exposure (2002) .
. Wrist angle
variables
An ergonomic
evaluation comparing | Szeto et | Desktop . Typing speed
Cervical angle )
desktop, notebook, al. Notebook ) Typing accuracy
Spine angle . .
and subnotebook (2002) Subnotebook Typing efficiency
computers
Moderate-heeled
shoes and knee joint .
Kerrigan
torques relevant to the L
et al. Shoes Knee joint torque
development and
. (2005)
progression of knee
osteoarthritis
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Task A F2o A7k WAE sto] JhelekE wix|etal EAHe
&9l B folAS uedsle] sampling rate 2 243}

3.22. & A4 9 AF A Ht

AL AEeE Adzee AF A A4 2 A 53 s
Hatel Adzd e AE ALE A4 2 E
e WEYS stetdeh WA AFES SR %n AFL Agdrhs

AAote) A8 FARI} MEEL AAAH Y AE AL A4 2 EZS

A2 yolslal task M WHE SHS 31Este] 5%ile I
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measurement error), AF-8-2} 7Fe] W5 A (standard deviation of biological variation),

=Ao| th3t FF Q xK(standard error of measurement)S AFE3ste] A3 FHolzt
=
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AAE "HZRIHaE 32 #Hx). AdzEHE As AR A ' A
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ke

4-7. 2% =4 ZHQJFPS) W3lo] e x| 2% data A A3}
FPS | H izt iy EEAA | A | Skewness | Kurtosis
10 Hz 111.37 64.614 18.828 32.274 0.00008 2.1396
20 Hz 111.54 64.576 18.835 31.924 0.00180 2.1415
30 Hz 111.65 64.545 18.835 31.865 0.00337 2.1409
40 Hz 111.75 64.545 18.832 31.704 0.00337 2.1409
50 Hz 111.75 64.544 18.834 31.704 0.00340 2.1414
60 Hz 111.75 64.555 18.828 31.704 0.00285 2.1411
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0.0044; 3 4-10 (a) F=), o1/ = /=35 3] A (F(2, 28) = 10.14, p = 0.0005;
F 4-10 (b) FA=F), S 2% F3x| #3]7]/7 7] (F2, 28) = 5.91, p = 0.0072; ¥ 4-10
(c) Fx)9] task 7Fe] =Fol7t f-2]8F3ith. Task 7F Student-Newman-Keuls (SNK)
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Zaal AFgEE AA F9e £2 W9 o

Task
z E Al =2k
s AT 9 | mw | ae
_ ) Mean | 19.0(° ) 19.8 21.7
5 45 22/9% 2%
° v SD 8.4 8.4 9.9
Mean 38.3 30.7 31.0
= A5 2R/95 23
v SD 13.3 10.0 9.6
Mean 61.3 66.3 63.5
=2 7]/He 7]
SD 26.2 27 .1 27.3
oz Ha/8% 84 Mean 447 33.3 35.0
SD 111 17.2 16.1
Mean 48.3 35.3 41.6
R o 7| /7]
SD 32.9 27.8 42.0
Mean 32.2 21.0 23.7
LEE ZA | w37 /H7]
SD 16.6 10.7 14.0
SIOE Mean 31.8 12.8 13.7
SD 16.5 6.7 6.1
ogx xuw o= ya/4% 54 Mean 37.4 15.3 18.5
SD 14.3 7.8 10.5
- B Mean 25.9 13.1 21.4
W3] 7]/% 7]
SD 9.8 4.2 14.5
= } B Mean 6.4 27.2 19.5
A% F 5 W3] 7]/% 7]
SD 5.0 8.3 8.0
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# 4-10. sEH ez FasH AHEE = B Sl R taskE kA
() &9 #5 =349 =%
HEaQl AHE AFHF BIAFT  F # p @
T 2H(S) 14 3964.9 283.2
Task(T) 2 5635 281.8 6.63 0.0044
SxT 28 1189.1 425
A 44 57175
(b) oA 5 FA/HS A
HEacl AHFE AEY BIFAF  F # p A
T 2H(S) 14 79142 565.3
Task(T) 2 11238 561.9 10.14 0.0005
SxT 28 1550.8 55.4
A 44  10588.8
(c) &% HHA ¥3]|71/# 7]
HEacl AHFE AEY BIFAF  F # p A
3] A 3 2K(S) 14  5776.7 412.6
Task(T) 2 10271 513.6 5.91 0.0072
SxT 28 24311 86.8
% A 44 92350
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¥ 4-11. AF&AF W] M54 (SDme) 9

AA B9 52 A&} task AF task
H A 3Zk SDme 23t SDme
w3 7]/9 7] 2.3 C) 1.1
5] 2 A5 =23/95 =5 1.1 1.8
5 IA/H2S5 A 2.5 0.9
3] 7]/ 7] 2.7 11.1
= A5 =23/55 =5 1.9 3.8
+5 3A/R5 3)A 1.0 1.5
=8 7]/H 7] 4.1 1.3
o 7 5 /535 A 3.0 1.1
o7 /¥ 7] 7.0 13.9
LEE HwA | wol|7]/H7] 1.7 0.7
/e 7.0 8.1
LEE EE |5 IA/HS FA 4.9 9.1
w3 7]/9 7] 4.0 1.9
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3 4-12. AR e

=2 (SDx) 9

A B 3 A A2 task AF task
A Fk SDx A Fk SDx
w3 7]/9 7] 12.3 () 4.1
5] 2 5 /95 = 9.5 3.7
+5 3A/R5 A 16.1 10.8
w3 7]/9 7] 6.5 5.3
= A5 24/95 =3 13.1 6.9
+= I™/H2S5 A 8.8 7.5
3] 7]/% 7] 12.4 15.0
&5 #5 =3/95 = 14.7 15.6
+= I™/H2S5 A 11.4 10.9
<77 /9 7] 21.9 21.5
o 7 += I™/HS5 A 17.3 18.6
2o 7])/He 7] 22.0 19.2
LEE TwA | wel7/H7] 7.9 9.3
Ud/ed 16.7 12.0
LEE &5 |5 IH/F5 A 13.6 12.5
3] 7]/% 7] 16.4 13.7
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¥ 4-13. AA=HE HA7] AHE TF HE 9 SDx gkl vl o
5 o 2] b4
2 19 | AAF SDx | F gt SDx
w3l 7]/ 7] 7.5(° ) 4.1 6.9
5] 2 A5 24/95F =3 8.0 3.7 4.7
= 3 H/z5 A 9.0 10.8 8.3
w3 7]/% 7] 5.1 5.3 7.4
= #}5 =4/95 =5 19.8 6.9 12.7
= 3A/F5F A 8.4 7.5 8.7
w3l 7]/% 7] 11.7 15.0 11.0
= #}5 =4/95 =5 30.7 15.6 14.0
= 3 Hd/35 sA 10.9 10.9 11.8
<271/ uel 7] 66.3 21.5 27.7
A = 3 /x5 A 33.3 18.6 22.1
o7/ e 7] 35.3 19.2 30.2
B A | w37 /H7] 21.0 9.3 12.8
/2] A 12.8 12.0 11.2
B & = 3 H/x5 A 15.3 12.5 12.2
w3 7]/% 7] 13.1 13.7 13.9
B FE w3l 7]/% 7] 23.4 2.6 10.0
g F5 w3l 7]/% 7] 27.2 4.5 8.0
AFg oz vory AAdxe]L Wiy T Fa7] AFE 2o fish
AEAY ASS Y8 54 EF 2 X(standard error of measurement, SEmeas)E
2FESko] data AWEA QL WHEAS Fotdt A}, Anbdow oldE WHEAS
gld 4= JUTHE 4-14 Fx). AAxHE F47] AHE SZFol ek SEmeas
we AF=EE] . A3} SEmeas #h0] HWFH O R 5 o]FtR b H O R U
JEEo] HAHEHow Feotd AAdAYE Ao AR T2 AFAES
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30l B2 Ak

¥ 4-14. A %+ 22(SDmeas) <l

A4 2] 3 _21]2}3] task _ AF task
F 23t SDmeas 3k SDmeas
w3 7]/9 7] 2.7 ) 1.3
5] 2 A= FH1/95 =3 1.9 1.9
5 /535 3A 2.5 0.7
w3 7]/9 7] 4.3 2.0
= x5 =23/95 = 2.8 1.3
+= I™/HS5 A 2.2 0.8
=8 7]/H 7] 2.8 0.5
o 7 += I™/H2S5 A 2.9 0.4
o7 /da] 7] 4.3 2.2
LEE HwA | ws|7]/H7] 4.3 0.8
/97 7.1 2.0
LEE &5 |55 IH/F5 A 7.1 2.2
w3 7]/9 7] 4.7 0.9
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% A
D

3] 71 (+) Mean 64.4

H7](-) SD 29.4

5 =3(4) Mean 46.6

5 =3() SD 28.4

3] A (+) Mean 29.9

23] (=) SD 26.6

o g 2]7](+) | Mean 66.3

= =7](-) SD 19.7

T3] H ) Mean 36.7

23] (=) SD 21.6

2O 7](+) Mean 71.4

Ha] 7] (-) SD 20.6

S e Mean 47.4
SD 17.8

W (+) Mean 51.4

AH-) SD 19.5

e 3] A (+) Mean 41.6
o #3517 (-) SD 16.5
3] 7] (+) Mean 41.9

H71(-) SD 27.7
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3 4-16. F4&7] DO FAMEYE =2 @d 2l diE bR A
(@ Zw=A w37

HERQ e AFEY BIAF F % p &
] 2H(S) 14 21329.9 1523.6
Task(T) 3 34302 1143.4 18.49  <0.0001
SxT 42 2597.9 61.9
2 ) 59  27358.0
(b) o7 oz ZE7|/HF=E S87]

LiREA| A= AFH BIAE O F # p &
3] 2H(S) 14 20606.7 1471.9
Task(T) 3 349.4 116.5 3.23 0.0320
SxT 42 1516.7 36.1
A A 59 224728
) = A5 =395 =

HEa9l e AFY BaAE F % p A
3] 2H(S) 14 16383.8 1170.3
Task(T) 3 2565.1 855.0 4.99 0.0048
SxT 42 7199.8 171.4
A A 59 26148.6
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¥ 4-17. AT A T taskoll A A7) H FAE 23 4
v
AA F-9 &2 TAX
A B C D
3] 7] (+) Mean |74.8(%)| 67.0 | 74.9 | 69.3
H7](-) SD 28.9 | 28.2 | 245 | 29.6
N = ZF3(+) | Mean | 67.7 | 66.8 | 68.9 | 65.4
el = =3 (-) SD 15.5 | 18.5 | 15.9 | 18.9
©. 3 A (+) Mean | 39.3 | 329 | 37.6 | 32.6
23] (-) SD 32.3 | 32.0 | 34.4 | 31.6
23] 7] (+) Mean | 19.5 | 24.0 | 25.9 | 15.9
H7](-) SD 245 | 27.7 | 30.9 | 19.4
o #F= ZF2(+) | Mean 445 | 456 | 46.5 | 49.4
B $Z= ZF3(-) | SD 23.2 | 18.3 | 27.4 | 20.5
©.3) 7 (+) Mean | 20.9 | 25.2 | 21.7 | 23.2
2314 (-) SD 25.4 | 29.4 | 26.0 | 30.9
. Mean 76.7 75.4 78.0 78.4
QLEE FE w3 7] (+)
SD 16.1 19.0 | 15.1 | 14.2
Jz e S57104) Mean | 74.4 | 745 | 71.9 | 73.1
SD 18.6 | 18.2 | 21.2 | 20.3
& 4-18. ZEA w7l wFel disk Ak A
HE8Ql Hre  AEYE BEAE O F # p #
A AZKS) 14 42309.4 3022.1
Task(T) 3 14804 4935 4.62 0.0070
SxT 42 4489.4 106.9
2 A 59  48279.2
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¥ 4-19. FHF HA T taskoll A A7) H FAE A 4
e
AA F-9 % BAA
A B C D

3] 7] (+) Mean | 61.7(%) | 53.8 | 58.5 | 53.7
H71(-) SD 30.7 | 27.4 | 28.7 | 29.0

N A= Z3(4) Mean | 79.2 | 77.4 | 80.3 | 75.7

i 5 =3() SD 11.1 16.3 | 9.3 | 16.4
93] A (+) Mean 72.9 72.3 | 71.9 | 70.0
2314 (-) SD 17.1 14.9 | 17.6 | 16.3
oro 2 227](+) | Mean | 66.0 | 64.7 | 68.8 | 69.1
A= &871(-) SD 21.7 | 22.0 | 21.4 | 22.0
3] A (+) Mean 27 .1 25.3 27.2 27.5

o 23] (=) SD 226 | 21.8 | 18.7 | 20.4
2o 7] (+) Mean | 74.0 | 76.6 | 73.8 | 75.4
He71(-) SD 27.7 25.4 | 27.1 | 26.0

omm ne 2371(4) Mean 77.6 79.8 77.2 78.3

SD 14.9 | 12,5 | 17.8 | 13.6
g% == 87108 Mean | 81.9 | 81.1 | 80.2 | 80.4
SD 11.1 12.4 | 12.2 | 16.5
3 4-20. FefsiAl vtetd A e he] wakRA] Ayt
(@ & w3|71/% 7]
HE 2 e AFH HaAT F 3 p &

3] 2H(S) 14 44102.4 3150.2

Task(T) 3 19496 649.9 3.29 0.0299

SxT 42 8307.8 197.8

A 59 54359.7
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b = 4= 2395 23

HERQ A= AFH BIAE O F # p &
] 2H(S) 14  24483.0 1748.8
Task(T) 3 12163 405.4 3.40 0.0264
SxT 42 5013.6 119.4
2 ) 59 307129
() A ko= LEV|IFE &7

HERQ e AFEY BIAF F % p &
3] 2H(S) 14 25861.8 1847.3
Task(T) 3 202.8 67.6 4.28 0.0100
SxT 42 663.0 15.8
2 ) 59 26727.6
(d) ZEA w3]7]

HEa9l A= AF¥ HTAEF  F # p #
3] 2§ 2K(S) 14 26620.9 1901.5
Task(T) 3 22194 739.8 13.87 <.0001
SxT 42 22397 53.3
2 7 59  31080.0
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¥ 4-21. EMG 5 ' SNK 4] A3}
Task o5 #d % a7 A AR <A
Brachioradialis g 2] 353] 7] B>A>C=D
Extensor Carpi Ulnaris | $=%5 53] 7] A=B>C=D
Biceps Brachii Faz], £k B>A=C>D
A A Triceps, Lateral Head Bz 33| 7] B>A=C>D
Deltoid, Anterior o7 2] 7] B>A=C>D
Neck Muscle & 537 B>A=C=D
Erector Spinae S 97| A=B=C=D
Brachioradialis Zu A w387l A=B>C=D
Extensor Carpi Ulnaris | <=5 3] 7] B>A=C=D
Biceps Brachii A, &5 B>A=C>D
A Triceps, Lateral Head Z=] 3] 7] B>A=C=D
Deltoid, Anterior o7 & 7] B>A=C=D
Neck Muscle & 537 B>A=C=D
Erector Spinae 5 7] A=B=C=D
Brachioradialis Zu A w538]7] A=B>C=D
Extensor Carpi Ulnaris | <=5 73] 7] B>A=C=D
Biceps Brachii x|, &5 B>A=C>D
S Triceps, Lateral Head x| w357 B>A=C=D
Deltoid, Anterior A7l &7 B>A=C=D
Neck Muscle 5 537 A=B=C=D
Erector Spinae 5 7] A=B=C=D
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B2 1 AFHoz vty AAsAE P47 A BF

A Task ¥ ¥ F2ko] Hagk, Hogh A

QA 29 54 s | _AF .
Aazt H ozt HAa H ozt HAa H ozt
3] 7] (+) Mean -1.2(°) 7.0 -3.0 4.5 -10.6 -0.7
H71(-) SD 12.3 15.7 4.1 6.9 9.2 5.6
- A5 =3 (4) Mean -7.2 -0.2 -6.4 1.6 -8.5 3.4
i 5 =3() SD 9.5 11.1 3.7 4.7 4.1 6.6
T3 - (4) Mean -17.3 -6.5 -11.8 -2.7 -8.3 1.2
23] 7 (-) SD 16.1 10.9 10.8 8.3 3.2 2.3
w371 (+) Mean 5.9 11.0 6.1 11.2 5.2 11.7
H71(-) SD 6.5 6.5 6.9 7.4 6.3 6.4
- #F5 =5(H) Mean 9.4 28.4 -0.5 19.3 -1.9 19.8
N 5 =2=3() SD 13.1 15.5 6.9 12.7 5.8 13.5
T3 - (4) Mean -10.1 0.1 -4.7 3.7 -6.2 4.2
23] (=) SD 8.8 9.1 7.7 8.7 9.2 8.3
. =+3] 7] (+) Mean 5.6 18.0 8.4 20.1 5.7 19.2
B 7] (-) sD 12.4 10.1 14.3 11.0 14.5 9.8
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= = | Xﬂx}ﬂl_ _ A _ _ =5
Aazt H ozt HAAazk Hog | 2%
A= =3+ Mean | -35.7(° 2.6 -28.5 2.2 -29.8
o 5 =3(-) SD 14.7 12.9 15.6 14.0 14.7
B T3 - (4) Mean -26.6 -13.8 -22.9 -12.0 -23.8
34 (-) SD 11.0 11.6 11.4 11.8 11.2
oro 2 2 7](+) | Mean -4.6 56.6 -18.1 48.2 -15.5
A= &871(-) SD 21.9 26.8 21.5 27.7 21.4
T3 - (4) Mean -17.0 27.6 -15.4 17.9 -16.1
34 (-) SD 17.3 21.2 18.6 22.1 18.7
2o 7](4) Mean 7.0 55.3 20.2 55.5 13.8
He71(-) SD 22.0 31.1 19.2 30.2 24.1
o 8171(8) Mean 28.1 60.4 26.2 47.2 27.6
SD 7.9 20.2 9.3 12.8 8.4
A (+) Mean -11.0 20.8 5.8 18.5 3.2
ww (=) SD 16.7 11.7 12.0 11.2 13.3
31 (4) Mean 5.5 42.9 12.0 27.3 11.0
34 (-) SD 13.6 15.1 12.4 12.2 18.7
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A A

o

= A=

= o gk

Mean

i

e

SD

19.3
13.9

I

Mean

to
(i
-
Hiu

SD

29.1
10.0

Mean

o,
IB
—d

Hiu

SD

Hagt | AdH
-2.3(%) 23.6
15.9 12.9
8.7 14.2
4.4 5.4
7.7 14.1
4.2 7.1

33.7
8.0

95




B.Task  #4d szt A4t A
AA F9 % A= | AR s -5

w3 71 (+) Mean 3.1(°) 0.5 -5.6
7] (-) SD 13.7 3.9 7.2
7] %Jr% =3(4) Mean -3.8 -2.4 -2.7
5 =3(-) SD 10.1 4.0 4.2
3] A (+) Mean -12.0 -7.4 -3.4
234 (-) SD 13.9 9.6 2.4
w3l 7] (+) Mean 8.5 8.6 8.3
7] (-) SD 6.2 7.1 6.3
- 5 =34 Mean 18.6 9.7 8.3
© O = Far(-) sD 141 9.4 8.4
T3 A (+) Mean -4.9 -0.7 -0.9
23174 (-) SD 8.7 8.1 8.4
3] 7] (+) Mean 121 14.4 12.7
7] (-) SD 10.9 12.1 12.0
o F=5 F3(4) Mean -17.9 -14.3 -14.6
- 5 =3(-) SD 12.8 14.2 13.4
3] A (+) Mean -20.4 -17.6 -17.7
3] A (-) SD 10.9 11.3 10.8
oto g 2d7|(+) Mean 23.1 15.5 15.0
HzZ 287](-) SD 22 .4 19.7 18.8
17 TS Mean 2.2 -0.8 -0.5
2314 (-) SD 17.9 18.5 18.9
O 7| (4) Mean 31.8 36.7 35.7
HE] 7] (-) SD 19.1 18.5 17.3
93 5] =37 (4) Mean 41.6 36.0 38.7
SD 13.4 9.7 11.6
WA +) Mean 7.9 11.7 10.5
91 (=) SD 11.2 11.1 11.7
P 9314 (+) Mean 23.3 19.5 20.6
o 3] A(-) SD 13.1 121 15.3
=3 7] (+) Mean 10.4 12.9 14.7
7] (-) SD 13.2 13.2 18.0
eef V2 |FI0 | '5 | 4s|  se| s
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A 39 57 A% | ARy | A% | F¢
- Mean 10.9(°) 14.5 10.6

9z m= | 237 (+

A5 T | WEIG) sD 5.4 4.9 2.8
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C.Task *H #4d s2to] Folat A

AR 29

53

A =2

b4 MKe)

(] © T
w3 7] (+) Mean 3.3(%) 0.3 -5.4
7] (-) SD 13.7 3.8 7.2
- H= ZF3(+) Mean -3.8 -2.3 -2.7
ik 5 =3(-) SD 10.1 4.0 3.8
T3] H(+) Mean -12.0 -7.5 -3.2
2374 (-) SD 14.2 9.9 2.4
3] 7](+) Mean 8.7 8.7 8.3
7] (-) SD 6.0 7.1 6.4
= H= Z3(+) Mean 18.5 10.2 8.4
© $Z= Far(-) sD 14.5 9.6 8.1
T3] A(+) Mean -4.8 -0.5 -0.7
23] (-) SD 8.7 8.1 8.3
3] 7] (+) Mean 12.4 14.5 13.0
7] (-) SD 11.0 12.0 12.1
o F= F35(4) Mean -18.0 -14.7 -14.8
- 5 =3(-) SD 13.7 14.7 13.3
Q-3 A (+) Mean -20.3 -17.6 -17.7
23] A (-) SD 10.8 11.3 10.8
olo 2 27| (+) Mean 221 17.2 15.3
A2 =87](-) SD 24.9 19.1 18.8
17 F3A () Mean 0.2 -3.4 3.1
23] A (=) SD 17.4 18.7 18.2
o 7] (+) Mean 32.3 34.9 35.2
HE] 7] (-) SD 18.8 17.1 15.9
2323 23]7](4) Mean 40.9 35.8 38.7
SD 141 10.0 12.8
WA (+) Mean 10.5 11.5 10.7
A (-) SD 10.9 11.5 11.5
e 23] 2 (+) Mean 22.6 19.4 20.7
o 34 (-) SD 13.9 12.7 15.8
3] 7] (+) Mean 11.0 13.2 14.6
7] (-) SD 13.3 13.0 19.4
il I LS B S0 I B
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e

prd

[e]

aA 29 52 A% | A4 %
] Mean | 10.9(°) 1.7 9.0

9z L= -+

E w714 ) 5.5 5.8 0.4
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)

22 2 AR votd Adxd e F47] A B4 89

A Task & 52 H9

AA 59 3 A 22 A% #4- F-value p-value
w3 71/9 7] 8.2(°) 7.5 9.9 1.44 0.2544

&2 A5 24/95 =5 7.0 8.0 11.9 13.31 <0.0001
= gA/85 A 10.8 9.0 9.5 1.34 0.2783

w571/ 7] 5.1 5.1 6.4 2.97 0.0679

5 H}S5 =3/95 = 19.0 19.8 21.7 0.89 0.4214
= gA/85 A 10.2 8.4 10.3 1.61 0.2173

W8] 7]/% 7] 12.4 11.7 13.5 0.63 0.5422

5 5 24/95 =5 38.3 30.7 31.0 6.63 0.0044
= gA/535 A 12.8 10.9 12.8 1.79 0.1861

=2 7] /U] 7] 61.3 66.3 63.5 1.45 0.2515

o 7 5 /785 A 447 33.3 35.0 10.14 0.0005
o 7]/Hde 7] 48.3 35.3 41.6 2.34 0.1148

SEE IA | w3 7]/H 7 32.2 21.0 23.7 5.91 0.0072
/e 31.8 12.8 13.7 15.51 <0.0001

LEE & |5 IdA/#55 A 37.4 15.3 18.5 21.17 <0.0001
W8] 7] /% 7] 25.9 13.1 21.4 6.74 0.0041

LEE FE W8] 7]/% 7] 5.6 23.4 17.3 29.6 <0.0001
A% F= W8] 7] /3 7] 6.4 27.2 19.5 41.09 <0.0001
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B. Task ™ SNK %4 2}

AA F9 &zt A=+

>
-

w3 71 (+)

7] (-)

. #F= =54)
i 5 ==0) B B

T3
A ()

w3 71 (+)

7] (-)

=5 =)

5 FH()

olr

BRI
284 ()

w3 7](+)

H71(-)

= =5(4) A

5 Z35(0) B

e

3 )
237 (-)

ro g 22]7](+)
HE 297)(-)

314 (+) A

7 2314 (-) 5

2o 7](+)
He] 7] (-)

ZEA w3l 7](+)

(=) B

A+ A
A6 B

i
g

w3l 7] (+) A
7] (-) B

* A2 g2 24 A BE U2 groupdE gnE (A>B)
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HEZ 3 Task'd 395 SDme, SDmeas, SDme 2 I}

0 bo . A A AE -
HA s A= T3ag | 209 | x4 | 299 | 2 | 299
87108 SD me 2.3 2.7 1.1 1.4 0.7 1.9
A71(0) SDx 12.3 15.7 4.1 6.9 9.2 5.8
SE meas 2.7 3.0 1.3 2.0 1.5 2.3
N SD me 1.1 1.3 1.8 0.7 3.1 1.9
&g joi; g;gf; SDx 9.5 11.1 3.7 4.7 4.1 6.6
T SE meas 1.9 2.6 1.9 1.9 6.6 1.5
.- SD me 2.5 2.3 0.9 2.6 2.5 0.7
;338 SDx 16.1| 10.9| 10.8 8.3 3.2 2.3
- SE meas 2.5 4.3 0.7 2.4 6.9 3.4
871(4) SD me 0.9 1.0 0.8 0.5 1.1 0.9
27100 SDx 6.5 6.5 5.3 7.4 6.3 6.4
SE meas 2.2 3.6 1.0 0.8 2.1 1.4
42 w4 SD me 2.7 2.6 3.2 1.4 3.1 2.4
o) %% %;7_(_) SDx 13.1 15.5 6.9 12.7 5.8 13.5
SE meas 3.3 4.1 2.0 1.2 5.2 1.6
.- SD me 0.7 0.7 0.6 1.1 1.7 1.3
;238 SDx 8.8 9.1 7.5 8.7 9.2 8.3
- SE meas 2.4 2.1 0.6 1.2 2.6 1.3
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A A

[
o

o Ho = T
A -4 S A= Fam | Agw | A% | 9097 | 34% | 297
SD me 2.7 1.5 11.1 11.7 2.8 2.8
j;zg ) SDx 12.4| 1041| 15.0| 11.0|  15.1 9.8
SE meas 4.3 3.3 2.0 4.7 2.3 2.1
. SD me 1.9 3.7 3.8 1.9 2.3 2.7
= 5 gjt; SDX 14.7| 12.9| 156| 14.0| 147| 140
e SE meas 2.8 7.1 1.3 1.6 2.3 1.6
L84 SD me 1.0 1.9 1.5 3.6 1.6 2.0
2814 () SDx 11.4 11.6 10.9 11.8 11.2 10.9
SE meas 2.2 3.9 0.8 2.2 2.1 1.6
SD me 4.1 4.8 1.3 2.0 1.4 23
32‘23?25” SDx 21.9 26.8 21.5 27.7 21.4 27.0
SE meas 28 3.6 0.5 0.9 1.1 0.8
SD me 3.0 28 11 1.7 2.9 1.8
17} 2338 SDx 17.3 21.2 18.6 22.1 18.7 22.6
= SE meas 2.9 2.9 0.4 0.8 1.9 0.7
. SD me 7.0 2.1 13.9 1.2 13.1 1.6
M1 SDx 22.0 31.1 19.2 30.2 241 30.0
SE meas 4.3 1.7 2.2 0.4 4.2 0.5
SD me 1.7 3.3 0.7 2.2 1.4 3.2
23 3) 23] 7] (4) SDx 7.9 20.2 9.3 12.8 8.4 16.2
SE meas 4.3 3.8 0.8 2.1 2.0 1.7
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A A

(2
o

. = T
AA F4 il A= Zzm | Faw | Fi% | 99% | 32 | 997
B4 SD me 7.0 2.5 8.1 0.8 41 2.5
94;4(_) SDx 16.7 1.7 12.0 11.2 13.3 11.6
meas 7. . . . . 5

= SE 1 6.6 2.0 0.8 3.1 1
- SD me 4.9 4.4 9.1 1.5 2.4 6.3
== ;J;ﬂ;(_) SDx 13.6 15.1 12.5 12.2 18.7 14.0
= SE meas 7.1 6.1 2.2 1.4 1.9 2.5
871 (4) SD me 4.0 11.2 1.9 1.0 10.5 9.0
;7]( ) SDx 16.4 12.9 13.7 13.9 16.5 23.3

meas . . . . . .
SE 4.7 12.5 0.9 0.8 5.0 2.4
o o SD me 1.8 1.2 0.5 2.3 0.4 1.7
o =317 (+) SDx 4.4 5.4 2.6 10.0 2.9 10.3
T SE meas 5.0 4.9 1.3 2.4 2.4 1.4
SD me 1.3 1.6 1.0 2.4 0.3 1.8
9z = | 237 (4) SDx 4.2 7.1 4.5 8.0 1.4 8.6
SE meas 4 1 3.3 0.5 3.3 4 1 1.9
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52 4 Taskd AR 249} A3
A AR F2 BF taskol o] FAE Ash B RARA A
AIA F-9 &zt EAF | H&27] A | FA7) HA7] C | 347 D| F-value p-value
=3 7] (+) Mean | 71.7(%) 58.5 71.3 64.4
7] (-) SD 24.9 33.2 24.9 29.4 2.85 0.0486
~ = 23(4) Mean 54.2 44.0 60.6 46.6
A 2 F3() SO | 279 | 215 | 243 | o284 | °%0 | 000%
[e)
2.3 A (+) Mean 23.7 35.9 21.2 29.9
. .0372
23] A (-) SD 24.6 25.2 20.8 26.6 3.09 0.03
=3 7] (+) Mean 42 .2 32.0 30.2 31.9
1.44 24
7] (-) SD 41.7 35.5 36.9 36.1 0
= H= Z23(4) Mean 27.0 37.3 32.2 50.5
° = FI(-) ) 19.6 19.1 18.9 23.3 r.rr 0.0003
O = X%
Tjﬂ A (+) Mean 41.8 37.4 38.7 37.5 0.91 0.44
23] A (-) SD 40.5 35.5 38.2 39.0
=3 7] (+) Mean 26.6 35.8 29.8 26.3
2. 12
H71(-) SD 27.3 25.4 31.7 26.1 03 0
= 23(4) Mean 38.8 36.7 43.8 53.6
= 5 =5() SD 20.6 22.0 19.8 19.6 4.99 0.0048
oy d(+) Mean 22.6 27.2 24.4 29.0
84 (- SD 24.8 26.9 27.3 28.8 1.46 0.24
= SD 24.8 30.6 27.3 32.9




S A A= | a7 A A7) C F-value p-value

ok o °

3R T ] o

o 3] %

I ¥

oo . .

N i
23 31 7) (+) 'Véegn gf:g gg:; 18.49 | <.0001

=

0 3] %
N i

—=

[ 15
ig% w71 (+) Néegn g} 12 gg:g 0.47 0.70
& F= | w37 (+) Mean 37.1 35.2 0.07 0.98




NN fAE At BaEY A

TAZ | &7 A | ALV B | A&V C | 34V D | F-value p-value
Mean 74.8(%) 67.0 74 .9 69.3
SD 28.9 28.2 24.5 29.6 1.27 0.30
=} Mean 67.7 66.8 68.9 65.4
2 .
5 SD 15.5 18.5 15.9 18.9 0.23 0.88
o Mean 39.3 32.9 37.6 32.6
e
1.25 0.30
=} SD 32.3 32.0 34.4 31.6
o Mean 32.8 28.8 30.6 37.2
1.49 0.23
b SD 38.3 35.4 37.6 37.8
H= Mean 10.4 15.6 12.1 15.7
= ‘ 1. 2
° = SD 11.4 13.2 11.7 13.1 6 0.20
-
23] Mean 34.9 31.0 37.2 32.5
- 0.53 0.67
%}3] SD 40.2 36.9 39.0 36.8
=3 Mean 19.5 24.0 25.9 15.9
2.08 0.12
7] SD 24.5 27.7 30.9 19.4
= Mean 44.5 45.6 46.5 49.4
- 67 .
= = SD 23.2 18.3 27.4 20.5 0.6 0.58
o 3 Mean 20.9 25.2 21.7 23.2
;54 ) 254 29.4 26.0 30.9 0.39 0.76
SD 18.6 18.2 29.2 20.3
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A B9 =z BAZE | A7 A| BA7] B | A&7 C | A7) D| F-value p-value
otoz 27 7](+) | Mean | 68.4(%) 68.6 66.9 71.3 5 38 0.08
Az =971(-) SD 21.8 22 1 23.3 22.9 ' '
——
3] A (+) Mean 21.4 22.9 18.9 22.8
Vi -
7 23] - (-) SD 24.5 19.7 21.3 227 1.15 0.34
2 o7](+) Mean 70.4 67.8 70.5 68.4 10 0.32
Hal 7] (-) SD 26.4 26.7 28.9 28.5 ' '
I ) Mean 35.3 28.8 38.8 422
i w8 7] (+ ' : :
A w71 (+) SD 29.0 27.2 32.3 6.8 4.62 0.007
A (+) Mean 40.4 33.8 33.4 35.5 177 017
LA (=) SD 19.6 22.9 24.2 24.3 ' '
e © 3] 4 (+) Mean 33.4 25.9 29.9 28.1 0.62 0.60
= 3] A (-) SD 23.8 27.8 29.0 32.7 ' '
3] 7] (+) Mean 211 24.9 21.4 19.8
7] (-) SD 32.0 28.4 28.7 26.3 0.93 0.43
LEHE _ Mean 76.7 75.4 78.0 78.4
53] 7] (+
ne w171+ SD 16.1 19.0 15.1 14.2 1.28 0.29
9% F5 | w371+ Mean 74.4 74.5 71.9 73.1 0.92 0.44
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C. &5 ol H4 4 taskoll Ao FAKE 23 3 244 23

AA F-$ &2t TAZF | A&7 A | AV B | &V C | H&V] D | F-value p-value
3] 7] (+) Mean 61.7(%) 53.8 58.5 53.7 0.91 0.44
H7](-) SD 30.7 27.4 28.7 29.0 ' '
. H= F24(+) Mean 79.2 77.4 80.3 75.7
i -5 =F23(-) SD 111 16.3 9.3 16.4 0.51 0.68
3] A (+) Mean 72.9 72.3 71.9 70.0 012 0.95
23] A (-) SD 171 14.9 17.6 16.3 ' '
=3 7] (+) Mean 48.6 44 .8 46.8 44 6
2 .
H71(-) SD 40.4 36.3 39.8 39.7 0.23 0.88
= H= Z23(4) Mean 60.0 60.4 62.4 64.4
= . 44 72
° o= Z3(-) ) 20.5 223 21.3 16.8 0 0
-
T3 A (+) Mean 44 4 47.8 45.5 46.8
23] A (-) SD 41.2 40.8 39.8 42 1 0.33 0.80
=3 7] (+) Mean 29.9 37.1 26.5 21.4
2 .02
H7](-) SD 32.3 35.2 30.7 22.7 3.29 0.0299
#F= =23(+) Mean 431 41.0 49.5 52.0
= -5 =F23(-) SD 22.0 21.8 23.9 24.0 3.4 0.0264
_ Mean 26.3 23.7 29.2 31.4
T3] A (+
Tg a) SD 25.8 28.0 27.9 31.1 0.93 0.43
234 (-)
SD 111 12.4 12.2 16.5
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AA F-9 =3 BEA%F | 327 A| A7) B | ¥4&7] €| A7) D | F-value p-value
otoz 22|7|(+) Mean 66.0(%) 64.7 68.8 69.1 4.98 0.01
H=zE 227((-) SD 21.7 22.0 21.4 22.0 . .
25 M (+) Mean 27 1 25.3 27.2 27.5
o7 _|_-S>—||_
17 Zts| M (-) SD 22.6 21.8 18.7 20.4 0.26 0.86
29O7|(+) Mean 74.0 76.6 73.8 75.4
. 52
Hel7|(-) SD 27.7 25.4 27 .1 26.0 0.77 0.5
o _ Mean 27.6 21.0 33.5 37.0
e N ) 20.3 20.0 23.9 24.3 13.87 | <.0001
L & (+) Mean 35.3 34.8 38.7 36.0
. 7
2IF(-) SD 19.8 18.2 20.6 19.3 0.39 0.76
e 35| (+) Mean 37.1 36.6 36.6 34.8
= =3 (-) SD 25.1 27.2 27.7 28 .1 0.04 0.99
25|17 (+) Mean 33.0 33.0 32.2 27.0
H7|(-) SD 29.0 30.1 32.9 28.9 0.53 0.67
Qex _ Mean 77.6 79.8 77.2 78.3
- =5|7 ' . .
22 71+) SD 14.9 12.5 17.8 13.6 0.5 0.69
1 25 | Z9|7|(+) Mean 81.9 81.1 80.2 80.4 0.13 0.94
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F-value

p-value

14.56

<.0001

o}k

5.44

0.003

16.2

<.0001

13.56

<.0001

10.01

<.0001

7.93

0.0003

5.77

0.0021

4.98

0.0048

©lo o oo oo wlo olo NN =N oo ©
Wi oo Mo oo NN oo o o olw s

oo N|o oo ©-

2.61

0.0642




o
b
N
>

oln

S Al ol ol DR 2o -
—“lo wlo rlr ©lo o | N[O O

271 B | A7) C | A47] D | F-value p-value
- - o 7.98 | 0.0003
5.6 1.7 2.8
57 50 50 14.19 <.0001
5.8 1.9 2.9
56 19 50 15.34 <.0001
6.7 2.7 3.2
54 55 56 12.29 <.0001
i o e 456 | 0.0075
3.1 1.3 2.2
58 15 55 3.31 0.0291
2.8 1.2 1.5
55 16 19 3.01 0.0407
2.9 0.9 1.3 3.63 0.0205
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HS

A7l C | A47] D| F-value p-value
S ?8 122 12.74 | <.0001
g 8:2 ?:? 1.81 0.1607
g 8? 12 5.27 0.0036
2 gg ]g 4.2 0.011
I T B R gy
:? gi ?15 553 | 0.0027
S K BT R gy
g ?j 1? 3.29 0.0297
;1 82 82 4,98 0.0048
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ALA -2 BEA%F | 327 A| A7) B | HA7) €| A7) D | F-value p-value

* ' | o5 | 15 | o6 | 15 | 446 | 000
VA ' | o8 | 25 | oo | 15 | 7 | o0
so e 2 [ o | aw [ aom

. Enpe/an ,\M/?:D:: ZE ?é ié 1:% 742 | 0.0006
e SD 0.4 1.4 0.4 1.4 4.76 | 0.0061
L o | o7 | 15 | os | 1o | 6 | oom
PRt Néegn ?:8 ]:2 ?:f ]:? 253 | 0.0697
9% w2 Née;” 8‘71 ]2 83 82 311 | 0.0362
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AA F-e BEA%F | &7 A| A7) B | A7) C| A7) D | F-value p-value

% BT [0 | ow | omm
oV ‘o | o8 | 27 | 17 | a4 | 67 | oo
e o | is | o5 | is | 1o | 22 | 00w

. Enpe/En Néegn 8:3 22 12:1 12 8.01 | 0.0002
S o [y e o
o g ‘o | to | te | 1a | 1s | 203 | 01w
FREE 'Véegn ?:f 12 ?:g ?:2 329 | 0.0298
a5 P2 ‘o | 07 | 1a | o7 | oo | 260 | o0
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