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ABSTRACT

The purpose of this study was to investigate the biomechanical aspects in
the running footwear with and without windlass enhancing feature on kinematic and
kinetic changes in the late stance phase of running. Fourteen healthy participants were
regular recreational runners at least 3 days per week with age 20+0.66 years old, body
weight 64.56+5.79 kgs, height 171.79+4.66 cm. and BMI 21.87+1.62 kg/m?. Data
collection was conducted by 3 dimensional motion analysis system with 8 infrared
cameras and AMTI forceplatform. Visual 3D was used to calculate all parameters.
Repeated measure analysis of variance was conducted with statistical acceptance at
0.05 level. The results presented the significant differences of range of motion (ROM)
of both Lt. and Rt. Metatarsophalangeal joints (MTPJs) when comparing between
barefoot (BF), the running footwear with and without windlass enhancing feature (RW
and RNW) throughout the last 40 percent of running cycle. BF and RNW had greater
plantarflexion than RW. RNW had greater plantarflexion than RW between the 61°
and 66" percentage, BF had greater plantarflexion than RNW between the 83" and
98™ percentage in Lt. ankle, BF had greater plantarflexion than RW between the 61°
and 64" percentage (p < 0.05). BF had greater extension than RW between the 61% and
71°* percentage (p < 0.05). As for the vertical ground reaction force (VGRF) revealed
that BF had greater VGRF than RW between the 61 and 84", and BF had greater
VGRF than RNW between the 65" and 84™ percentage in Lt. lower extremity, BF had
greater VGRF than RNW between the 67" and 82" percentage in Rt. lower extremity
(p < 0.05). No significant difference was found in ROM of Lt. hip and both knee
between BF, RW and RNW, VGRF between RW and RNW in lower extremity,
between BF and RW, between RW and RNW in Rt. lower extremity throughout the
last 40 percent of running cycle. In conclusion, the windlass enhancing feature effects
on the movement of lower extremities, especially MTPJs. Although the significant
difference was not found in VGRF, the propulsive force in RW was less than RNW
and BF in the late phase. In addition, the movements of both lower extremities were
different even it was the same movement pattern.

KEY WORDS: WINDLASS ENHANCING FEATURE/ KINEMATICS/ KINETICS/
LATE STANCE PHASE/ RUNNING

145 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

navenadnpaziduasuna Infudmaneanananduazamand luggaisvesmianinminuensie
EFFECTS OF WINDLASS ENHANCING FEATURE ON KINEMATICS AND KINETICS DURING LATE STANCE PHASE
OF RUNNING

95738 BIAMFY 5537508 SPSS/D

a s
ﬂi.ﬂ. ('J“I/IEH?{"Iﬁ@']iﬂ"IiﬁW'])

A (= a A Jd Aany Ay o o o o
ﬂm:niiummﬂsnmmmuwuﬁ: ATIAU N9 YU, Ph.D., VITIF IUATINITIA, Ph.D.,

ANATIA NOIAILUTIN, Ph.D.

UNARGD
2 2
v AA

= o s A = =~ s 9 ot a Y A a a

Q']uﬁﬂ}l']ﬂiﬁuil'lﬁqﬂ53ﬁ\iﬂLW@ﬁﬂHW‘]ﬂﬂﬂPﬂ’dﬁi‘ﬂ635’0\‘1!,1/1']1/131 uas'lmuqmanymwmmmna'lﬂ:nuﬂm
i A a a o A a ' 9 J 9 a VoW ' ) Y~ 2 o

fdmaﬂmﬂaauuﬂmmﬂmumma uazmumﬂﬁ“lumqqwwmmmimumuﬂmmmiw ﬂQiJﬂ’J’E]EJNL‘lJNEJJJQ"’UﬂWWﬂ UIU

o v A g o 1w v 1y ¢ A P A a o
14 au ?Jﬂﬂﬂ"IENﬂ']fJﬂ’JEJﬂﬁ’Nlﬂuﬂiﬁnﬂfﬂiu’ﬂﬂ 3 ’]u@]@ﬁﬂﬂ1ﬁ 21gNay 20.14+0.66 ‘JJ I UNAUNAY 64.56+5.79 ﬂTaﬂiiJ

' { a o a o o A 3 4
muqamﬁﬂ 171.79+4.66 1 UAIUAT Lm%?ﬂﬂ"h’ﬁﬂlaﬂ1ﬂ 21.87+1.62 ﬂiﬁﬂiﬂﬂ’l’]ﬂ1§1\3wﬁi m!,uuﬂmﬂm“]’au"aﬁ"smﬁm

s A aa Y Y axg A o A o Aaaa L o o 9
!ﬂﬁ1$1’iﬂ1§kﬂﬂﬂullﬁ'l 3 Nﬁjﬂﬂiﬂfﬂﬁﬂiﬂﬂiﬂﬂuwﬁlﬁﬂ 8 a7 !Lﬂz!ﬂiﬂi?ﬂ!ﬁ\?ﬂ&]ﬂﬁﬂ'ﬁ]']ﬂwu AMTI mmimuam‘uay‘a

D

o o 1 A a Ps aa aaa Fs A o 3 A o
nanuadeTUsunsy Visual 3D 1han ldundmnzinanieadn lagldadaimizianumlslsauniinsdadinseay

v o W a

Wod gy 19eada 0.05 (p < 0.05) HamsANEIMUANUIANANYBINdoNTIAasY 11 (ROM) ed1TitTsd1AY19ana (p < 0.05)

Y

A :j F Y A = a2 ' 4 1 @ Y A @ A
100 Metatarsophalangeal (MTPJs) 1199191818921 Wenlseumeusyrinunlar (BF) fuseumniagudnyusi
' a a ¢ Y AN 1A o A a a ¢ /3 Iy
duasunalniudara Rw) uazseumniin lifiqudnvuzdduasunalniudaid (RNW) aaoa 40 ulesisuaieves
1959UM3539 1a8 BF LAZRNW i Plantarflexion ¥1A031 RW ROM 494901141811 RNW I Plantarflexion ¥1An31 RW
' s 3 A ~ . ' ' sl oA Y 9 A
senMuosi¥uan 61-66 tazlu BF U Plantarflexion 81031 RNW senalosiduan 83-98 Yetiivalu BF §
. ] ' s 3 oA I Ao o W aa ] ~
Plantarflexion ¥10N71 RW 5311100515 UAT 61-64 08 NTWsd Ay 1Nada (p < 0.05) ROM vesdoas Iwnunlu BF &
. ' 23 o4 - . 3 aa aaa g 2
Extension 111131 RW 5zn31alesiduan 61-71 egniiiodagniedda (p < 0.05) useljnsenainiiuluniine (VGRF)
' P v ' s 3 oA ] ' s 2 oA
WUI1 VGRF ¥39v049118 11 BF 190731 RW 5511900515 UAN 61-84 az i BF 810031 RNW seinatlosiduain 65-84
' ' 3 oA I Ao o W aa '
1Az VGRF 4043192111 BF 110031 RNW senian)esiduai 67-82 edniitiodidaniada (o < 0.05) uazlinuanw

Y v
uana1aly ROM vesdoas Tnndne Jea13e 2 919551319 BF RW tiag RNW 1391§50190# 0531319 RW /1 RNW Tuan

v
=1

' o o g v 2 2

10 19252119 BF A1 RW 1ag RW /1 RNW Tuvivnaaea 40 ifesifudioueanssoumsis aginanmsaniluad

auanvaugiduasunalniudaadinadenisndeuluivent Tasmmizi MTPIs  faugdiiez linuaswuandisediall
v k4

vedAgmeadalusalasonniu uanudn RW aziiussdunilugiaiiedesndt RNW wag BF 8nisdanudndi ns

A H Y S = ] g A 2w
Lﬂﬂﬂullﬁﬂ‘llﬂi"lﬂﬂi 2 UNUANUUANANNY amu’nﬂzzﬂumizﬂaau‘lwﬂugﬂgmmﬂmﬂu

145 ¥ith




