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Janejira Khampiwpan 2013: Efficiency of Fashion and Sport Bras on the Limitation of
Breast Movement and Breast Pain. Master of Science (Sports Science), Major Field:
Sports Science, Faculty of Sports Science. Thesis Advisor: Assistant Professor

Siriporn Sasimontonkul, Ph.D. 125 pages.

This research aimed to observe breast movement among participants in the study with
B and C cup sizes, and to compare the efficiency of fashion bras and sport bras, in terms of the
restriction of breast movement. Twenty B and C cup females, aged 18-26, volunteered to
participate in the study. They ran on a treadmill while woring fashion bras, non support level
sport bras, high support level sport bras, and without wearing a bra. While they were running,
high speed infrared cameras recorded the spatial position of retroreflective markers, attached to
their nipples, clavicles, and acromion processes, to calculate relative 3D breast displacement.
The degree of breast pain and the level satisfaction with each product were also evaluated.
Two-Way MANOVA with Repeated Measures, One-Way ANOVA and One-Way ANOVA
with Repeated Measures were used for statistical testing. Nonparametric was also used for

variables which were not normally distributed. Statistical significance was set at .05.

The results revealed that a big breast was displaced more than a small breast. The
largest breast displacement was found in the anterioposterior direction. Wearing no bra resulted
in a large breast bouncing. Wearing a fashion bra restricted the amount of breast movement less
than wearing a sport bra. The high support level sport bra, which was designed to fit the contour
of the breast, decreased the greatest amount of anterioposterior and vertical breast movements of
the big breasts. In addition, high support sport bras, covering an entire breast, and having a large
shoulder strap, reduced breast movement of the small breasts efficiently. When running with no
bra, the C cup participants complained about having more breast pain, in contrast to, the

majority of size B cup participants, who experienced no pain.

Student’s signature Thesis Advisor’s signature
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1ia9Alaanf1 NAUAYINDABDNITNTIUANG ﬂl@ﬂl@l1uhﬂi$ﬂﬂﬂqﬂﬂ’]ﬂ (mNN 3)

- internal mammary vein TagNoAUUIUNY internal mammary artery Ulﬂijﬁaf)ma@ﬂ

v iy: innominate

Y
- LUUIUBINABAIADAA (tributaries) MMANUAITINANVDUATUN (deep surface) LAz

Y
GRENIE pectoralis llﬂ’c;f axillary vein

- intercostal vein BFINOAVUIUNY intercostals artery 3¢5 ULaBAMIINN 8 IUAINEN
youduy lgraoaiond azygos vinoaoad vertebral LAZHADARNOAR superior vena

cava



A, Axillary artery
B. Axillary vein
C. Internal mammary artery
D. Internal mammany vein
E Intercostal veins

F. Intercostal arteries

A A A o A X ¥
NNN 3 UFAINADARDALANLIAS VI ADADAA TNV UAYUATHY

f131: Human Anatomy Mcqs Postgraduation Entrance Preparation (2009)
udszannineamngudIun (Peart, 2005)

Wuilszamineaududiuy Usznou 1@ anterior 11a% lateral cutaneous branches

vog4" , 5" uaz 6" intercostal nerve
FTUVT IRV UMMM (Ellis, 2007)

% 1 @ T ¥ { a
ﬂTi'i%iJ”IEJ‘LI"IL‘Viﬁ’ENE’)’E)ﬂi]"lﬂl(ﬁ‘slj”luuilzllﬁ]"lﬂ@ﬂﬂﬁﬂﬂﬁ] ”lﬁjllﬂ mummﬁmﬁmnm

o3 3. .
$aud (axillary lymph node) HazApNUUNABIN internal thoracic lymph node

! so‘ { 2 [ . ' %I
@]’E]NU"ILW%@QﬁUﬁL’JmSﬂLL%) (axillary lymph node) ‘E]ﬂ5$TJ"IEJIJ”I%”Iﬂ@]ﬂﬂJHH‘WaﬂQWﬂWJ
1 9 1 1 d' [} Y 9 1 v = o P 1 d' 1
nay llﬂl!ﬂ NAUNDYNNATUUN Iﬂfﬁ]%53“18ﬁ91ﬂ8\1ﬁ@@ﬂm’0ﬂﬂ1 axillary NAUNDINN
Y v o Y v & . ) & ' )
amunthezszuie lddiduarsvesnaiuile pectoralis minor IW®3IEUIYAIY lateral thoracic

vessels ﬂfjiJ%uﬁﬁl\ﬁ%‘]_l”IﬂaQQ'( subscapular vessels ﬂtjuﬁatjmqnamzmamd apical nodes

Ngu apical SutuMAesiEBININNGUDNY naziThRisznmi e 1ds
¥aoAI0AR1 cephalic uazuNAIUTTUITasaTe lUgAuuuvoud iy @aunaleuaz
MIdYINVeIREIE UNTD4 apical node 1233118897 subclavian trunk MR8V
Aou A0 apical node 353311009 thoracic duct iz AU AB9232 1190 1US4 inferior

deep cervical
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1 ¥ A . . ¥ A P v

AONUUNADY internal thoracic lymph node vzsznedunae lUmedunives
Y

W1TIN32990 MUV 95099109 AIUVUVDINA IO rectus UAZLUNY rectus (rectus sheath)
1 1 [ ¥ 1 Y . H
AUVUVOIAY tazudIuszIedgneluvesaontiuy Aouiunaea intercostals node 9

" A 9 o A . Yo %’ = 2 9 [ j’
pgUsuInds Wveanszgn®Inse (b head) 1@5UUMADINININUTNUA UG UTDIN

J { 1 3
141\1(9%}1u1u5l16\1ﬂ’8]ﬂ Lla3’UNﬁﬂu“ﬁi$‘U'lEJﬂJ'lﬁﬂﬂ?%}WuéﬁstUfNﬁE]iJHWNN

s 3 2 ¥ A [ ! . VoA A
sz 75 WS HFUAVDIUUNADINIHUAVSTEUIIHIU axillary node #IUNNADI

gn3z11911n19 internal thoracic node

Arrangement of the principal axillary lymph nodes

Lateral group

Central group

Posterior group

Anterior group

Apical group

Internal thoracic nodes

a a 2 A
MNN 4 LLZ‘WNﬂTill‘WaL'JfJ‘L!‘U@Q‘L!”ILWaﬂQ

31 Ellis (2007)
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vinanaz3UNsve ud N

9 =1 1 Y g ) 4 [y =\
mmumumua:gﬂmmmmaﬂuaaﬂ"lﬂmuagﬂuaaﬂuu NUTNITY 81 NITY

¥ v 1 w g
Uszsudou nazms lvaveuiw (Peart, 2005) Fauisginssvoudiuulanadl
Y A o @ A o Y o w
gﬂmwmmmu (shape of breast) (FUYIVVLATWAIUY 5N Inen1d $1na (UM1rU), 2000)
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@ 1 ] [ o 1w &}
aﬂymmnmﬂﬂau“{l}wumuim gmtﬁﬁmu”lumu%ﬂ AITHWNFUUD ﬂé}'llll,u'ﬂ

oY =i
NIWON UUBYUIN (NINN 5)

MNA S UAAIRNHULNTINONULY cherry

4 I o o a o o w
fan: guédtouaziann D58 InenTA $1na (Wrww) (2000)

2. NNV lemon

o Y v o y & ' Yy A
ANYUSNINONTTUATININ ANVINFUUDINATUIUD NTNONADUVNUBDY (ﬂ’]W‘Vl 6)

NN 6 UTAIRNBULNTINONULY lemon

3 da o @ a o Y o v
;. guadIvaaz wan U3En eI 1 (umwn) (2000)
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3. N3NV green apple

@ 9y A Y 3 =2 [~ 1 o [ Y &'
aﬂymzmnaﬂgmmmgﬂiﬂuﬂuﬂN’Nﬂamwmﬂu%ﬂ AITUWIFUVDINATUIUD

A D) =
NTNONUADUUNUIN (NIWN 7)

&

MNA 7 UAAENEULNTINONULLY green apple

3 da o @ a o Y o v
;. guadIveaz W U3En lnenTa e (umrw) (2000)

4. N3399NLUY pineapple
o Y S 1w Y X IS
ANEUSNITNONZIUAUAN  UAVTNINTFUVDINATULIUBNTININNIN Tagmnizil

X 9 ) = o \ A
IHUDIATDDNATUHUNUIN ﬂﬂllaf}ﬂi']\‘]@ﬂﬂ'ﬂuﬂnﬁiﬂig (ﬂTWVI 8)

e

FINEAPPLE |
NN 8 UTAIANHULNTINONULY pineapple

3 da o @ a o Y o v
;. guadIvaaz Wan U3En lnenTaA 1na (umrw) (2000)
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5. NII9NUVY strawberry

@ A [l A a A {
aﬂymgﬂﬁjq'ﬂﬂﬁmﬂﬂ@uﬂé}@ﬂ Uilamluu’ﬂﬂﬁﬂﬁ)WﬂJLua Tli')\?'ﬂﬂﬂ}f]ﬂ (ﬂ’]Wﬁ 9)

MNA 9 LAAIANHULNTINONULY strawberry

4 I o Y a o o w
fan: guéddouaziiaun V58N InenTA $1na (Wrww) (2000)

6. NIIONUVY pear
[ ] 9 < Y v a a (= 9 j’ ,i’
aﬂym:mamﬂ%waauﬂa'e']ﬂmu'lmmmu mnmmu@ﬂ'luuﬂmmuﬂ HBNTNDON

1A 9 Y a A o A v A
ﬂghlﬂQQUil’Jmﬁlﬂg']ulﬁ'] Lﬂﬂmﬂm3GUWm15@me‘ﬁN1$ﬁh1u36ﬁ1’aﬁiﬂﬂiiuwu‘§ (ﬂ'IW‘VI 10)

MNA 10 LAAIGNHUSNTNONLUL pear

4 I o Y a o o w
fan: guédtouaziian V58N InenTA $1na (Wrww) (2000)
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131: Wacoal (2000)
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(o))

9 @ A Y = a [ dy
ATUAY ﬁﬂ‘]&lﬂ!%ﬂWilﬂﬁfJuul‘ﬁ"]ﬂl@\ﬂﬂ']l!ﬂ‘ﬂ%ﬂ 3 NANN AU (Scurr et al., 2009)
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NAME8UN
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A dq - _ o i da -
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Tagwunmsanazildinausdsnoduougulosdszana 5.3 - 15 Haau uaislin1saeee
o YA o 1 9 <3 =1 A o ~ o 1 v A a
Mmndusannsgiaeaueuglosnd 17.7-50 #3du Tagusanunszsisenanamalnaa
v Y
luvaz@uuazyazIuNnD 2.3 — 10.2 1ag 7.8 — 33.9 HIAUMNAIAY AIHUHINTNIONNIT
A ' 3 Y < A < Y A
wnaou lvieg1951aEmar juns uduunazinaou lanssuazisaau lUde seirane
A g A o 1 Yy & = g Y a v .
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/Lﬁ(imum up and
down movement |
on record: 24.5cm

50% of the bounce

is up and down

25% of the bounce
is side to side

25% is in and out

NN 12 uﬁmﬁﬂymxmimﬁau"lmmauﬁ’mu

flan: Kelly (2008)
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’e)1mimm@nuuﬁi@gﬁﬂvluﬁummmuu (breast discomfort) Lﬂu@Wﬂ’liﬂﬂﬁﬂlﬂﬂﬂU@WﬂﬁﬂﬂJ
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‘Uﬁﬂﬂl@ﬂ!aﬂﬂﬂﬂﬁ (Harmonized System Committee, 2001)
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2. !ﬁﬂﬂﬂﬂiﬂ!!ﬂ‘ﬂu!mﬂﬂuﬂiﬁ (push —up bra)
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ﬂTlNﬁ 14 LLﬁﬂQaﬂBmmﬁ@EJﬂ‘V]NLLW“]f‘L!LLUUﬂu‘ﬂN

31: Wholesaleboost (2013)
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3. TRHANIVTUNUINS (leisure bra or lightweight unconstructed bra)
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f3: HSN (2013)
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I ﬁ' ~ YA o Y a A %’ @ 12 (=
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fan: Italiashopping (2011)
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nn: Polyvore (2010)
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MNN 18 LEAAIANHULITOENNTUILUND

31 Overstock (2009)
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- MangaszaUihunal e dmiuaIns suNLusInszunn1una1e (medium

. Y 1 4 o v a & Ao
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ﬂﬂ"lﬁ 19 Llﬁﬂ\‘]ﬁﬂ‘]ﬂﬂwﬁ“lJfl’iﬁ‘U‘ﬂG]SuﬂLL‘U\ﬁ$ﬂ‘UﬂﬁWEJ\‘]
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(National Association Women on the Rise, 2013)
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WA 20 meﬁﬂymxﬁﬂ@%ﬂmummﬂ

N31: ASOS fashionfinder (2013)
d .
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3N: Performancebike (2013a)
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Llﬁﬂ@n\?ﬂu%ﬂﬂTﬂTillﬁﬂULﬂﬂUﬂUTNLmﬂ@”l\ﬂﬂ‘lﬁ"lflﬂ AIYADH Bonferroni

@ ~ = @ 9 2 a o a d Y Aaa
6. G]’Juﬂ’i‘ﬂlllliJﬂ”liﬂi$ﬁ]”IEJG]’J“]JﬂQGIJ’E)HmL‘]J']JIﬂﬂJﬂG] CPNUINUATIENANYTANA

Wilcoxon Signed Ranks Test

Y]

7. MuUATEAUANNIUBAAYN NAdANTZAD .05
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amuNuaIZeZNAMMTIdY

weslfiiamssinamans auginemanimsnm vmIneaunuasmans Ineuua

Y
MUNLEY 5202071 1UN157198 AUAIADUILIEIE 2553 — IADUNYUIBY 2555
d Y U
azTawunlasy

o Y = a A 4 1 o @ A
1. “Vlﬂfﬁ“VliTUﬂ\‘]1J5$?Wl‘ﬁN'ﬁ‘llENff‘l]@i@]ﬂﬁ?tl@]ﬁml‘ﬂﬂﬁluﬂWiﬂWﬂﬂﬂWiLﬂafJHVlW'J‘UfN

) Y v g v
UM MIUeIN UM TR LAY

o Y 9 o w = 9 9 9 v ~ a o
2. V]Tiﬁﬁﬂ@ﬂﬂ1aﬂﬂ15lllﬂ’ﬂllg ﬂ'«]”lllﬁ]”liﬁ] gaza1u1salesnuouasienzinany

Y J &’ ~
v laemsan la@esnnsanmiunz ay
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a d
WNalas 1M

Wa
YN o a 4 d‘! 9 v A v A
AIde1i ueuaranINMIINTIZHMIAaoN InIveuduuuaanil (Cup B) HagaAn
(Cup ©) Tuupudnevn (X) upuntnads (Y) upuudas (2) uazuuuauia GD) luvazi
= . [ 1 &’ 1 &’ v
UUGNNA (Treadmill) Tag lualai@esnnsa wazenulddesnnsawuuaiy lugiuuuves
o Y
minaznlsznou Tasmvualy
= ] 1 Lg
NoB  wwnede luainlaidesnnsa
= o
FB  wueng usuus
NSB  viwede adefausuuy TuuiaszAunsngs (Non Support Bra)
= s o / Ay A
HSB, %11803 a1)oiausuuunsngdssAuga (High Support Bra) 810 1

HSB, Wu1909 alesausmuunIIngaseauge (High Support Bra) 8% 07 2

W

= s o . Ay A A
HSB31 HUYDN ﬁﬂ@ﬁﬂﬂﬁT!LUUﬂWﬁWQﬁigﬂUgﬂ (ngh Support Bra) 81190 3 L1UUN 1

.

Y

HSB,, Wu10H9 alesausmuuningaseauga (High Support Bra) 8%ef 3 uuuil 2

S 9

HSB,, "u1909 alosausmuunsngsseauga (High Support Bra) 8%of 3 i 3

2

MSB, 10ie @losausmuumsngseaugIga (Maximal Support Bra) 8o 3

] ao I o 2
TﬂEJLL‘]_NﬂTﬁﬁTﬂQTuWﬂﬂ1§’Jﬁ]ﬂﬂﬂﬂlﬂu 4 00U ﬂ\iﬁ

4 -t .4 A
@oudl 1 uaasAnan (X) uaz aaudequuninggiu (S.0.) vedo1y manaoulnd
YOUMUNVHIAANT (Cup  B) uazdn® (Cup  C) Iuunudioud (X) uauniivas (v)
] ' kA
UAUDUAN (Z) tazuuuauiia 3D) TuvagIsuuglena (Treadmill) Taghidwldi@oonnsa

k4
uazmﬂmﬁaarmmmumm

d' a 4 v oA Yy 9 = A ~ 1 [
ADUN 2 !,LﬁﬂﬂWafﬂi’llﬂiw‘Vi‘l/ﬂﬂﬂi]ﬂﬂﬁﬂWﬁiﬁLﬂWumeﬁLﬂa@uul“ri‘?m!,ﬂﬂﬂNﬂu
a 4 [ %‘ . . .
Tﬂai%’ma’Jmiwwmmuﬂsﬂsauwnﬁmmmumam (two — way multivariate analysis of

variance with repeated measure)
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H a 4 1 4 a
aoud 3 uaasnamImzrmanuuana lumsnaou lviveaud iy Tusisania
1 1 1 @ [ a 4
A9 sEraNnguRIUNANd (Cup B) nazdnd (Cup C) Taoldmsdmsizrianuuilslsiu

RNGER) (one — way analysis of variance)

Y a L4 a A ¥ 4
ﬂi’)u‘ﬁ 4 Llﬁﬂ\‘]Wﬁﬂ1i’)£ﬂ'§1$1’i’ﬂi$ﬂﬂﬁWaGllfNL%@Elﬂ‘ﬂiﬂiuﬂ1iﬂ’)ﬂﬂhﬂ1ilﬂﬁ@u1ﬁ’l
9 a 1 9 a L4 = o 3
m@qgﬁwuuiumﬁwwqw1qq Taglgmsuasigrvanuudsdsiumufeanuuias, (one — way

analysis of variance with repeated measure)

a "y o Yy 3 9
ADUN 5 LAAINITRYASVDITSAVANNI AN ULATUY
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4 A = L4 4
aoudl 1 uaasnuady (X ) tag aaudasuunasgiv (S.D.) Yoy 5z8znNaoH 1MV
IHNVMIAAND (Cup B) #azAN® (Cup C) luunudnaun (X) upuntnyied (Y) 4auuual

(Z) wazuuw 3 1A (3D) TuvazIawugiina (Treadmill)

d’ 1 A = 1 ~
ATIN 1 AURAY(X ) 1ay FIUUYAUVUNINTTIU (S.D.) VDY

NEUYUIAVOUMUNANT (Cup B)  NQUALIAvBUAIUNANE (Cup C)

X £S.D. X £S.D.

919 (1)) 20.300 + 2.669 19.500 = 3.100

d' Y ~3 1 1 @ ] d'd 9 [ = [
M1319N 1 Llﬁ’ﬂﬂﬁmu’ﬂﬂﬁjhﬂ’mElN“VIiJGULﬂWll’ENLSBHUIIﬂWU (Cup B) taganss (Cup C)

UAURDIVDIFNOIYPNINY 20.300 = 2.669 1 taz 19.500 = 3.100 A auday

d’ [ = N [l ~ A Y
MTNN 2 AURAY (X)) LasaIUIeLUIY 1331 (S.D.) GIJ‘O\T?%EJ%ﬂ”IﬁLﬂ@@HﬂW')“U@QL@H Uy

[

AN (Cup B)

A Y v A a
Sxaxmimaau“lmeummmmwu (B URANNT)

L%%f}@ﬂﬂ‘lfliﬂ UAUENEYN (X)  UAUNINHAS (Y)  uAULUaN (Z)  uuy 3 U@ (3D)
X +S.D. X +S.D. X +S.D. X +S.D.

NoB 4.935+ 1.479 6.135+1.144 4.794 +1.888 3.539 +1.142
FB 4.097 +0.726 4363 +0.674 2.702 + 0.679 2.049 + 0.575
NSB 3.592 +0.849 4.632 +0.674 2.568 + 0.804 1.970 + 0.620
HSB, 4.029 +£1.019 4.166 +0.613 1.978 £ 0.619 1.351 +£0.544
HSB, 4.369 +1.035 4.473 £0.576 2.060 + 0.574 1.322+£0.419
HSB;, 3.738 £0.988 4.567 £ 0.608 1.987 +£0.619 1.304 +0.578
HSB,, 3.255+1.034 3.752£0.798 1.869 +0.559 1.446 + 0.539
HSB,, 3.302 +£0.920 3.696 + 0.689 1.600 + 0.584 1.137 £ 0.505

~ Y 1 9 ~ A ~ A 1 1 j‘
ATTINN 2 Llﬁﬂ\i‘lﬁl‘ﬁu'J”IL@H‘L!‘JJ&Iﬂ”lilﬂa@ull‘ﬁ’nJ1ﬂ1/]fjﬂL3Jﬂl13Jﬁ’JiJ‘lﬁLﬁﬂﬂﬂ1ﬂi\1

A v ~ A ¥ A v & 2y A
‘11!““@113')\1 LLE‘]%L@HU‘JJ?Jf\nilﬂaﬂullﬂﬁu@ﬂaQluﬂﬁﬁﬂiﬁlﬁﬂﬂﬂ‘ﬂiﬂ HONIINU IATUHUUNIT
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9
v

1] Y ] X
waeu T lunnudneun uazwimawnn Nelimmgataz gegavesszezmsmaou nives

Y ' Ao A 4 o A £
Wy lundazuny T3t Anndesiganazgegavesszoznmanaou lniveudwulunnu
10921 (X) N0V 3.255 + 1.034 1A 4.935 = 1.479 IFUANATAINAIAY AURDOAIFALAL
gegavesszezmsmasy Inavoud iy luunurimas () 110D 3.696 + 0.689 Lag 6.135 +
1,144 15 UAUATAINEINY ANDALMIgALaZgIgavDITzeznIsinaon Inaveudiuyly
UAUDUAN (Z) 110D 1.600 + 0.584 L1AZ 4.794 = 1.888 IEUAATANAIAY AUNATMIGALAL
gegavesszozmanaou lvaveadiuulunny 3 48 (3D) MY 1.137 +0.505 uag 3.539 =

1.142 I5UALLAT AIUAIAD

d' 1 = <z [ ~ A 9
M1319N 3 AURAY (X)) LASTIUDY DU N A331U (S.D.) V043 zﬂzmﬁmaau"lmmmmmu

AN (Cup C)

A Y v A a
i$ﬂ$ﬂﬁlﬂﬁ@uulﬁ’lell’ENWHUNﬂW% (tFUNNAT)

doonmse  unudhern (x)  urumnda (Y)  unuuuan (z) w3 94 3D)
X +S.D. X +S.D. X +S.D. X +S.D.
NoB 7.612 +2.024 8.067 = 1.814 6.515+1219  4.326+0.999
FB 5.995 £1.408 4.959 +0.833 4.159 £1.136 3.300 £ 1.020
NSB 4713 + 1.370 4.843 £0.501 4338+1.137  3.758 +0.995
HSB, 5.538 + 1.421 4.611 +0.866 2.877+0.724  2.285+0.643
HSB, 5.639 £ 1.093 5.583 + 1.004 3.594+1.736  3.101 + 1.396
HSB,, 5.021+£1.192 5.336 + 1.093 2.630+£0.774  2.071 +0.662
HSB,, 5.638 = 1.222 4.919 +0.937 3.334+£0.698  2.703 +0.705
HSB,, 5361 = 1.459 4.239 +0.870 3.719+1.163  3.072+0.975
MSB 5.366 = 1.360 5264+ 1.124 2.929+0.853  3.366+3.221

A Y < 1 Y =\ A ~ A 1 U &'
AT NN 3 L!ﬁﬂ\?alﬁlﬁu'JH@I’]U3J3Jﬂ15lﬂa@uhlﬁ'lll'lﬂﬂQ'ﬂLiJﬂthﬁ'NJGlﬁ!ﬁ@ﬂﬂVli\‘]
A 9 ~ A 9 A v A Ay ~
Gluellﬂ‘lgj\‘] l!ﬁglﬁnuuuﬂ'ﬁlﬂaﬂuVlﬁﬁu@ﬂaﬂluﬂﬁﬁﬂiﬁlﬁ@ﬂﬂﬂiﬂ HINIINU IATUNUNTT
' y v ' '
wdou Ivaluunudneun waznihvdawn nelisdgauazgegavesszezmanaou Inives
Y ' Ao A A o & £
L@I’luuﬁluu@lazllﬂu AU ﬂ1lﬂﬁﬂﬂ1q@l!a$gﬂq@ﬂlﬂ\15$flgﬂWiLﬂafJuulﬁ'JGU@\‘]Wnullﬁlullﬂu

19927 (X) 111U 5.021 + 1.192 1ag 7.612 + 2.024 [FUANATAINEIAY AURDOAIGALAL
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qagavesszezmandew lnavead i luunumings () sy 4.239 = 0.870 uag 8.067 +
1.814 1uRNATAINdINY Aundemganazgagavesszozmsaien liaveudiuuly
UAUUUEI (Z) D 2.630+ 0.774 18z 6.515 + 1.219 I5UAIMATAWEIAY Aundedgauas
gegavesssezmataden lveadmnluuuy 3 §5 3D) Wiy 2.071 +0.662 tas 4.326 +

0.999 IEUALNAT AINAIAL
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;d' a d (Y} d’ \J Y Y = d‘ Ad' 1 U
ADUN 2 ammwan1s:1m51zm‘i1ffimﬂ‘nmwa“lﬁmmwmﬁmaau"lmmmnmanu
~ a o ] A 9 A 1A
M3 19N 4 Nﬁﬂﬁ’llﬂi1$ﬁﬂ’]13J!L§lﬂ§lN‘llf]\ﬁ$513ﬂﬁlﬂa’E]ull‘ﬁﬂ‘ll’t]\iWﬂuuiuﬂlﬂ!%’)ﬂﬂu@’]\‘]ﬂa
Vo oA A v A v
ﬂ”lflclﬁﬂi]ilﬂﬂﬂlﬁﬂﬂﬂ‘ﬂi\i VUIAVDILATUY uazuﬂumimaau"lm Tﬂflslﬁlfﬂ”li
a L4 o 2 . . .
amawwmmuﬂiﬂmuwuammmummw (two — way multivariate analysis of

variance with repeated measure)

uviasnnumlslsiu SS df MS F P
2
LIADYNNII 352.323 2.991 117.790 53.167 0.000%*
ANUAAIANADU 50.641 26920 2215
VUIAVDIUSIUY 280220  1.000  280.220  24.634  0.001%*
ANUAAIANADY 102378 9.000 11.375

UAUMINAOU IMIVBUATUY 582475 1330 438100  77.393  0.000%*

ANUAAIAIAADY 67.736 11.966 5.661

@ARIANT x VUIAVOUMUN x  20.845  6.999 2.978 3540  0.003%*
UAUMITIAADU IMIVBUATUY

ANUAAIAIAADY 52.998 62.988 0.841

**p < .01

a 4 v %‘ . o .
Naﬂ”Ii’Jmi”lz‘l’iﬂ’ﬂllLLﬂiﬂi’JUWHﬁ@Q‘V]NLL‘U‘U’JWH”I (two — way multivariate analysis
. . < 1 ] J 1 &’
of variance with repeated measure) taaalifiudinsliainlduazmsanladosnnsa
1] Y
HUVANG Mmididusiiszezmanaou lnuanaiany F 00126020 = 33.167 wonInt YA
Y A 3 g v q Y Y a 4 = W a
voumuuazunumsinaou landueseliiduniisceemanaou lvaiuanaranu laell
=\ v IR W

J 9 Y
AVE,, ) = 24.634 102 F 11, 000 = 77393 0WA1AD Failodona 3 Joduil HUgduinssanuas

% =S 1
AU 1ABIAY F g g0 65 055 = 3540



47

Al Aa bJ 3 =
aoun 3 wamsinsizimanuuanmslumsmasulviveudmunlufiamanisg szrig

NQUIAUNANT (Cup B) 1AZANF (Cup C)

4 a 4 J 4
MI9N 5 wamiamswwmmummwmszﬂzmimﬁau"lmmauéﬁ wnluunu Glgfl”lflsllil”l X

1 Y v A v A
FEUNUMUNVUIAANU (Cup B) sazans (Cup C)

5?.:83mimﬁau"lwamﬂatﬁ’muimmu%’mmw X) (wuﬁmm)

VNAVBUMUNANT VAV UM UNANT
X +S.D. X +S.D. d
NoB 4.935+1.479 7.612 +2.024 0.001%*
FB 4.097 +0.726 5.995 + 1.408 0.092
NSB 3.592 + 0.849 4713 £1.370 1.000
HSB, 4.029+1.019 5.538 + 1.421 0.771
HSB, 4369 +1.035 5.639 + 1.093 1.000
HSB,, 3.255+1.034 5.638 + 1,222 0.004%*
HSB,, 3.302 + 0.920 5361 + 1.459 0.035%
*P <.05
**P < .01

aa <3| '
NULYE) — A0 one way analysis of variance Llazﬂﬂﬁﬂmﬂuiwﬂjﬂ&ﬁ Tukey

~ Y VA 1 1 i‘ Y
a1319% 5 uaaaldmuiudie luladsennsadiuy

[

A 1 v A =
mmuwﬂmuj (AND) ISUTLYLNIT

A 9 Ty A~ < v oA X X
LﬂﬂﬂullW311!!&ﬂu°]51ﬂm?TNTﬂﬂ?1!ﬁ1uNV]Nmu1ﬂLaﬂ (ANY) UBNIINU Lﬁﬂﬂﬂ‘ﬂiﬂﬂﬁglﬂ‘ﬂ

2 A A Y
ﬁﬂﬂmmmmummimaﬂu"lmmmmmuqa(HSB

HSB,,) @11N350583 mamsnaou 112

vouduuandlaa Tasaaszeznsnaou lviveudiuuandldlssuiniosay 33 — 34

Tuvaznanszezmanaou livouduuand Idimessosas 26 — 29
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4 a 4 1 4 v
MI19N 6 WONIIIATITHANULAN @]”I\‘lﬂ]ﬂ\ﬁ%fl%ﬂ”liLﬂﬁﬂu“11’1’35116\1!@9])11!11113LLﬂ1!1ﬂ?!}11’ia\1 Y)

1 Y v A v A
FEUNUMUNVUIAANU (Cup B) sazans (Cup C)

& Y Y [ a
'5383ﬂTilﬂa'E)‘Ll"h/i'JGIJ’E)QL@]TUNGLULLﬂHﬁUTWaQ (YY) (15 Uatua9)

VNAVBUMUNANT VAV IR UNANT
X +S.D. X +S.D. b
NoB 6.135 = 1.144 8.067 + 1.814 0.001 %
FB 4363 +0.674 4.959 +0.833 1.000
NSB 4.632 +0.674 4.843 +0.501 1.000
HSB, 4,166 +0.613 4.611 +0.866 1.000
HSB, 4473 +0.576 5.583 + 1.004 0.681
HSB,, 3.752 +0.798 4.919 +0.937 0.454
HSB,, 3.696 £ 0.689 4.239 +0.870 1.000
**p <.01
HNUYLH — a0 one way analysis of variance Lmzmﬁamﬂmw@ﬂﬂaﬁ Tukey
a13197 6 naasliiuduie luaawlddesnnsudunsnaiinisnasu nalu

UAUHINHAININNIUATUUANT (8.067 + 1.814 LA 6.135 + 1.144 auad1av) arumsainla

X g o qu A Y ) o Ay ) o
Lﬁ@ﬂﬂmiﬁuu‘ﬂ111’7ﬂ1§lﬂa@u11‘”3‘11!Llﬂuﬁln‘Vif‘NsUf‘)QW]114NﬂW%qullﬁﬂWTQﬂULQTUNﬂWU
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4 a 4 1 4 1
MI19N 7 WANITAUATIEH AU LAN mwmszaxmsmﬁauﬂmmauﬁ’mﬂuLmu UUAN (Z)

1 9 v A v A
FEUNUNUNVUIAANY (Cup B) sagans (Cup C)

A Y v a
'5383mimaau"lmmaumuuimmuuuan (Z2) (mUUNT)

Aounnss VNAVBUMUNANT VAV IR UNANT
X +S.D. X £S.D. b
NoB 4794 +1.888 6.515+1.219 0.024*
FB 2.702 £ 0.679 4.159 £ 1.136 0.120
NSB 2.568 +0.804 4338 £1.137 0.017*
HSB, 1.978 £ 0.619 2.877+£0.724 0.816
HSB, 2.060 +£0.574 3.594 +1.736 0.078
HSB,, 1.868 +0.559 3.334 +0.698 0.115
HSB,, 1.599 £ 0.584 3719+ 1.163 0.001**
*P <.05
**P < .01

aa 3 !
NULYE — A0 one way analysis of variance uazmﬁamﬂmwgiﬂﬁ% Tukey

~ Y I A 1 1 i‘ Y v AaAA A 1
AT NN 7 uﬁﬂﬂwmmumlluclmaﬂamnNmmm‘w«mmimaaullmclmmuuumq

1 o 1 4 ] 1 % 1 4
3J1ﬂﬂ’J”IL¢’I}1°L!3JﬂWﬁ muﬁﬂammumu“lmgmsmumswqwaﬂaﬂmﬁmﬁau'lmmm

Y v A ! Y 9 X o Y A Y v A v A
mmmwﬂmmuuuan"lﬂu% m‘nﬂmzﬂzmsma’e)ullmmmmmmwcmazﬂwuvlu

Y
UAUVUA WA NUUANANNY (4.338 £ 1.137 118 2.568 + 0.804 wumummuﬁmu} UoNIN

s o Ay A A ' 9 o AN YA R o q Y
ﬁﬂ@ﬁﬁﬂin!UUﬂWﬁWQQigﬂUQQﬂW@ﬂ 3uuun 3 (HSB33) Gﬁ?ﬂWQQL@IWUNﬂWUVlﬂﬂ EU\Wnslﬂ

522N IHIVBUATUNANT (1.599 + 0.584) HAZANT (3.719 = 1.163) UANANY Tasan

] ) v Ay YR Y A A
iZ‘613ﬂ131ﬂa@uulﬁ']ﬂl@\‘llﬂ?l!ﬂﬂ?‘lﬂﬂﬂﬂﬂi@ﬂﬁ% 67 Glumﬂm“ﬂﬁﬂi%ﬂgﬂWiLﬂﬁﬂu‘lW’JﬂJ@\‘]

Y @
HUAN

=

Fldioedovas 43
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4 a 4 1 4 an 1
MI19N 8 wami’smiwzwmwmmﬂmwmszazmsmﬁaullmmmgﬁ’mmmu 34N (BD)ILHIN

WhuuvaANd (Cup B) 1agAnd (Cup C)

52ezMIAF0U IMIVDUAULIIY 3 UA (FURIAT)

VNAVBUMUNANT VAV IR UNANT

X +S.D. X +S.D. b
NoB 3.539 = 1.142 4326 +0.999 1.000
FB 2.049 = 0.575 3.300 + 1.020 0.103
NSB 1.970 + 0.620 3.758 + 0.995 0.000%*
HSB, 1.351 + 0.544 2.285 +0.643 1.000
HSB, 13224+ 0.419 3.101 + 1.396 0.001%*
HSB,, 1.446 + 0.539 2.703 + 0.705 0.098
HSB,, 1137 £ 0.505 307240975 0.000%*

**P < .01

aa 3 1
NULYE — A0 one way analysis of variance Lmz%ﬂﬁﬂmﬂuﬁﬂﬂjﬂﬂﬁ Tukey

~ N~ A 9 1 g Y v A v oA A
M1TNN 8 Ll'ﬁﬂ\‘l1141,14L!'ﬂlll@llll(l'ﬁl,ﬁ@EJﬂ‘VISx‘lm11!11ﬂW%LlazﬂWUﬂJﬂ"ﬁmﬂ@u]’lW’JuU‘U

an 1 1 o (9111 i‘ 1 4 an
3 m"lmmmnmu i’JlI‘V]\1LﬁﬂEJﬂ‘VI5\1E‘T”Ill”Iiﬂ“B’JEJGLﬁ}ﬂﬁmgﬂu]lﬁ’ﬂJ@%ﬁ}”mil HUY 3 Wnaaal

14 ] 1 o 1 4 o
Tagaosausmun lunisszaumswgavzdrsaamsnaou lvaveuduuani'laa (1.970 +

0.620) usaan1saasu lvivouduuand 1diles (3.758 + 0.995) Favi1ldnuszeozns

4 an g 1 Y ) Y J @ {
Lﬂa’ﬂuhlﬁﬁ 1y 3 MGIGIIE]QWQIJRJNVN 2 YU NNY mmuaﬂammnmumiwqaizﬂu’qa ?lﬁj’é]

A A Y A A ] A an 9 v A Y
N2 uaggvion 3 LUuUn 3 (HSB2 uae HSB33) maaﬂﬂmﬂaau'lmuuu 3 mmmmmuﬂwu%

= =< Y A aAa 9 =4 v A
AUIN ﬁ]ﬁﬂ?ﬂﬂhiﬁﬂ?ﬁlﬂﬁ@uq‘ﬁﬂuﬂﬂ 3 Mﬁﬂl@ﬁLGI']U?J?]WUH@EJﬂ’NﬂWﬁLﬂaﬂull‘ﬁ"]sllﬂ\‘l

v o 2 g A v v A YR Y
ITHUANY Iﬂﬁlﬁﬂﬂﬁ@]‘ﬂﬂﬂ\i 2 LLHUﬁﬂigﬁlgﬂWilﬂﬁ@uU]’ﬁ’JﬂJ@\‘]W]TH?J?]‘W‘Uulﬂﬂ\‘li@flag 63 — 68

Tuvaznanszezmanaou livouduand Idlszunadosas 28 — 29
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d' a d a Aa .&' d' Y
noUN 4 wamsazmw‘ﬁﬂiz’smﬁNammaaaﬂnmﬂum‘smuqunmﬂaau"lmmmmmﬁlu

a A}
NANNANG

Y a J J a A 1 { 1
ﬂ151\1‘ﬁ9 Llﬁﬂ\‘lﬂaﬂ1i’3&ﬂ51$ﬁﬂ?1ulmﬂﬁNsUf]\‘]’llig’ﬁVI‘ﬁWﬁﬂl@ﬂlﬁ@ﬂﬂﬂﬁﬂﬁﬁ@l@ﬂ1iﬂ’lﬂﬂll
4 @ a J
mimﬁ’e)u"lmﬁlmmw%}mﬂlm X) ﬂl@ﬂlﬁﬁuuﬂW‘ﬁIﬂﬂﬂ?ﬁ')&ﬂi1$ﬁﬂ?1ﬂl!ﬂﬁﬂi'}u

Y
MUAGWLLIAG (one — way analysis of variance with repeated measure)

uriasnnamlsisiu SS df MS F p
Lé‘ﬂﬂﬂ‘ﬂiﬂ 22.410 3.779 5.930 15.353 0.000**
AR IANRDY 13.137 34013  0.386

#P < 01

A Y I 1 dy 1 =\ a A A
15199 9 uaadliniuindesnniwaaznuuiiseansnalumsniuaumanioulud
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