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EFFECTS OF AQUATIC EXERCISE ON QUADRICEPS MUSCULAR STRENGTH IN
ATHELETS WITH ANTERIOR CRUCIATE LIGAMENT INJURY

AN ABSTRACT
BY
RUNGSINEE VANTIRAHONG

Presented in Partial Fulfillment of the Requirements for the Master
of Science degree in Sports Science
at Srinakharinwirot University

October 2006



Rungsinee Vantirahong. (2006). Effects of Aquatic Exercise on Quadriceps Muscular
Strength in led of Athelets with Anterior Cruciate Ligament Injury. Master
thesis, M.SC. (Sport Science:Sport Coaching). Bangkok:Graduate School,
Srinakharinwirot University. Adviser Committee: Assoc. Prof. Dr.Mayuree

Suphawibul, Asst.Prof.Tanormsak Senakham.

The purpose of this experimental research was to compare the effect of aquatic
exercise and physiological rehabilitation exercise program on the quadriceps muscular
strength and circum of thigh in anterior cruciate ligament injuried of athelets. The
samples were 16 student of suphanburi sport school and suphanburi sport institute that
have anterior cruciate ligament injuried. Devided 16 students into two groups. Each 8 an
experimental have to treat by ultrasound and trained by aquatic exercise and a control
group have to treat by ultrasound and trained by physiological rehabilitation exercise
program. Both groups were trained for 8 weeks, 3 days per week and 30 minuted per
day. Data were analyzed by Mann-Whitney U Test and Wilcoxon Signed Ranks Test.

The results revealed that :

1. The results of the statistic that compare between experimental and control
group before and after trained was no significant difference in quadriceps strength
,circum of thigh and skin fold (p<.05).

2. The results of the statistic that compare between before and after trained in
experimental group was significant difference in quadriceps strength (p<.05) but have
no significant difference in circum of thigh and skin fold (p<.05).

3) The results of the statistic that compare between before and after trained in
control group was significant difference in quadriceps strength (p<.05) but have no

significant difference in circum of thigh and skin fold (p<.05).
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1
=

¥ =3 ¥
AWNNUINARULLASUIUINA

' !
o A o

o o XA o = , X
- uqmuuimui@ Lﬂ’]“ﬂ‘ﬂ@\‘]’&?ﬂﬁ LAISUNLUEI B A LU
A % o (N % U o o
- Eluﬂ"l\‘l“ll’m'l"IQ?Z@U1‘1)IZ\]EI@°II’]1‘]JVI"I\‘1ﬁ"lu“ﬂ’]\‘i@’]l?]’)
waaLausa I 19m11dg
- Squat, Lunge
- Pike jump, Front Tuck Jump

S = ¥ d’l
3.ALULEANAINLUD

1.81gUIN"e

2. Wingllsunsunnsiln Invinaz 4 sets set az 15 AL

ANTENdNN set 30 T

- AuENINgaUNITAnuinaesIeuATTIeLAZ20 WAs
a 1% ¥ o o O 1

- uinudneseuar 20 wnslasaduiutingzdngan

¥ = < v a
WWNUTNALILBASUTUINA

' '
o o a

dl o oy X o = , X
_ santiulavizarinanasassle nzanmee aaingy
- tlun1eanndnaszsu uasiaanldn1afinud1eanso
v %3 v v
uAqLeUAR lUN9A11T9
- Squat, Lunge
- Pike jump, Front Tuck Jump

A = ¥ dzJ
3.4ALUEEANATNLLA
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30-45
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10
30-45

10
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a =R
NANFINNITUN

AR/

Adpnsin 7

JUIUNT

1.819UINN"e

2. 1dglilsunsunisiln Tneniinanuiuaialuusazian

aly 1l 20 A3S sia set Wnszwdng set 1w

- FUENINGAUNNZANUTNT9920LATLIDLAZ20 LIRS
a 1% ¥ o o O {

- BuAud9reUaT 20 wnslnedauiuingendngen

¥ d‘ < v a
WWNUNALALBASUTUINA

1 ! i 14
v A o a

= v g v = 1 X
- sanTulavizarinanasassls mzanmeaamin
- tlun1eanndnaszsu uasiaanldn1afinud1eanso
v %3 v v
uA9LeUAR lUN9A11T9
- Squat, Lunge
- Pike jump, Front Tuck Jump

A = ¥ dzJ
3.4ALUEEANATNLLA

1.8L0UINNNE

2. ingusunsunnsiin Anvinaz 4 sets set az 20 A%
WNazudng set 1 Wi

- AUENUNGINIEAIUTNNTBIIBLATLIDLAL20 LHAT
- UAUTN99RLAT 20 WRTtAEAALIAUINTEUI N9

1
¥ =

‘I.I’NVI‘].I’]E”IL’%‘].ILL@%‘I.I’W‘?.IIW\?;

1 %
=

o a o A $% a’l’ v = 1 X

- uqmuuvl,mmﬂ Lﬂﬁﬂ‘ﬂ@\im‘ﬁiiﬁ LECUNL NI A LU
A v o (BN} v U [J o

- F;Iuﬂ’1\‘1°1I’]ﬂ’3’N§‘$ﬂ‘]J11)IZ\]EI@°IIWi‘]JVI’]\1ﬁ”lu“ﬂ’]\m’m’)
v o % ¥

waaausa ln1einudng

- Squat, Lunge

- Pike jump, Front Tuck Jump

A = ¥ dgll
3.eALULEANAINLUD
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30-45

10

10
30-45

10
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NANFINNITUN

AR/

1.8UgUINNNE

2. g usunsunnsiin Anvinaz 4 sets set az 20 A%
WN9enIng set 30 I

- IAULNTIIGUNIEAIUTNNTDITDLRAILIDUAL20 LHAT

- BUARIN9TALAY 20 AT IR AALNWTINTE 19T

1
=

¥ < ¥
AWNNUINARULLASUIUINA

' '
o A o

o o XA o = , X
- uqmuuimui@ memmﬂm LASUNLUEI B A LA UL
A % o (N % i o o
- ﬂum\immN?mﬂmmmiﬂmqmu‘*m\amm
waaLausa 1N 19F1 g9
- Squat, Lunge
- Pike jump, Front Tuck Jump

S = ¥ d’l
3. UALNEEANAINLUD

10
30-45

10

1.8L0UINNNE

2. ingusunsunnsiin Anvinaz 4 sets set az 20 A%
WNTeMing set 30 3117

- AUENINGINNZAUT 191990 UATEIDLAZ20 1HAS
S AUANUINNTALAY 20 WATIALAALNUINTEMINTN

1
¥ =

mwmmﬁmmmﬁwﬁ
o e a9 XA 5 ~ X
- uwuuimma Lﬂﬁﬂi’]@\im‘:ﬁiﬂ LRCUNL U A LAY
A v o (BN} 2 U [J o
- ﬂum\rmmN:“:;mﬂmmmiﬂmqmumqmm
wdaaua ln1einudng
- Squat, Lunge
- Pike jump, Front Tuck Jump

S = ¥ d’l
3.ALNLEANAINLUD

10
30-45

10
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1.8UgUINNNE

2. g usunsunnsEin Anvinaz 4 sets set az 20 A%
WN9enIng set 30 AW

- IAULNIIGANIEAIUTNNTDITDLRILIDUAL20 LHAT

- BUARIN9TLAY 20 AT IR AALINWTNTE 99T

1
=

¥ < ¥
AWNNUINARULLASUIUINA

' !
o A o

oy XA o = , X
- uqmuuimui@ memmﬂm LASUNLUEIEI A LU
A % o (] % U o o
- ﬂumqmmN?zmﬂmmmiﬂmqmu“mmm
waaLausa I 19m11dg
- Squat, Lunge
- Pike jump, Front Tuck Jump

S = ¥ d’l
3.ALULEANAINLUD

1.81gUIN"e

2. ingllsunsunnsiln Invinaz 4 sets set az 20 AL

AN9Endne set 30 I

- AuENINgaNITAnuinaesIeLaTEIeLAz20 WAs
a 1% ¥ o o O 1

- usudneseuar 20 waslasaduiuingydnean

¥ = < ¥ a
WWNUTNALAILBASUTUINA

' '
o o a

dl o oy X o = . X
~ santiulavizarinanasassle nzanmeeaingy
- tlun1eanndnaszsu uasiaanldn1afinudneanso

v %3 v v
uAqLeUAR lUN9A11T9
- Squat, Lunge
- Pike jump, Front Tuck Jump

A = ¥ dzJ
3.4ALUEEANATNLLA
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30-45
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10
30-45
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o @ ot a a [% & v
N1FaaNNIAINIENIY LQ‘Hﬁ’lﬂﬁl‘iﬂuﬂ“ LNALANNAUINAUABRINATNLUBAUUD

[ L & = 1 & i d
LWASAIMHNLEANLTIADNINATH LU AL KEEAA LA UBIA U

1. Knee isometric extension (@mwﬂﬁ‘:ﬂ’ﬂu 16)
o A =
1.1 YT URULLLRAESEN
1.2 witlaprdieisasnisin sasvinaulinan1d1vain
o = ¥ 1 < b d’l £ 4 b2 v a = b2 b2 491
1.3 NMNamdantaitnnianaiuiiantinanaely 5 9w udsranananuiile

1.4 tinmannintandudacuaudsmmenisiniauasaaanaiuiiie

Awdsznau 17



2. Terminal knee extension
= :’/ Y a =K
2.1 UAUINSEAYNYADITN9LAENEN
2.2 aundnansienIsinga
2.3 1n9alseunns 30 a9A A9l 3 FunN
< v d’j v v al 1 £ 1 v al
2.4 inFendnilentihaudamtiendieanildr Aeee medurinasuuimes

2.5 tinnanwintnudauandsIznssaLaIAtiE AL

[P ey Joof minr. - Mas
PAST RS L. T

Awisznau 19



3. 90-45 Degree extension

3.1 aeranasinaies e luringe 90 a9

%
] IS =

3.2 Aae wzdnwdantuiuygy 45 g0 udaAeld 3 3um

1o a ¥

3.3 SAUNNALEYINLANTT]

u

3.4 vinnanwintnudpuandsznssauaIAtit AL

Iy

Awilsznad 21



4. Seated extension
4.1 thkermasinafies wesluvinee 90 v
4.2 AR mmhmﬂm'%mﬂugu 90 a9 auIatluANHIZIBNARTY WAY
AlS 3 qum

4.3 40MNALGVNANT"]

4.4 sinanntintiadudpouanasarnssauaIAtien L

R [ | W

‘

Awdsznau 22

Andszneu 23



5. Hip flexion
5.1 taeranasinaies e luringe 90 a9
5.2 yailevvaesinelidheans

5.3 vadwesrinn endr@nendt) a1sanss

5.4 Wwiilaarnwtiaaazinn nAUgVnLAL

a

5.5 tinnan wLntaugAILANdIITNsRLATIAEEIALIN

(e A RkT0 .4

Andszneu 25



6. Half squat
A = v 1 o o 1 9] A Zj/ 9 v
6.1 funmeaninadanundwminiusedulnaaesdin davisaasdnginnien
6.2 weladnanres-genasanianeatllidntias (Wneelaifiu 45 agen)
6.3 MAILAZENATIAABALIAIAINEIATS bldauTin
6.4 naunneagluinBusu welaaanlususnamisaasdinautianlndnss

6.5 tinNan wLntTAugAILANAIITNNSIBUATIATEIALN

nwdsznau 26
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7. Squat
A = & 1o [ 1 98 A Zj/ 17 %
7.1 unsmeeninadanundwmindusedulnaaesdiln davisaasdnginnien
7.2 weladnanreseaitasauiinseadilaudisetlszanm 90 a9
7.3 MAUAZANANARDALAIANNEIAFS [ euiin
7.4 ndunnegluinBusu g laaanluamsnamisaasinautianndnss

7.5 tinnanwintnudauandsarnssauaIAtie AL

Andszneu 29



8. Lunge
8.1 flun1enninaszevlua
v v d! v v
8.2 fnqadnantisldnieduniin
8.3 tiaauantausnlin1esiunti (Wealiningn 45 aaen)

8.4 dnnanindadugaruandaaznisinanazeadn

i i

Awdsznay 31
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dlp9fdu AangsunisEin AUIUNAYUT

Filpnvidi 1

TURUNT 1.dguiling 10
- wuzinthwnauazlszleilunisiln
- @namvinlunngeln
- findamnas ignrudedadennsseislusswinediey
Tultsunssiln
2.8U8UINN"Y 10
Sma?‘wmmmm?ﬂﬂmﬂﬁﬁqmﬂmqmemmﬁ”\mvﬂ 15
4 oL Finudladsun aeuyindnanudnenieng
UARLTInNRN LAz AL 15
5 Samanduiiie

10

1.81UgU39N"e

Fung 2. 1iglilsunsunasiln 10
- Knee isometric extension 2 sets set a¥ 20 ﬂ%ﬁ wn 20

FTPININ 1-2 W

- Terminal knee extension 2 sets set 8% 20 A3 WN

FTPINUIN 1-2 W

- 90-45 degree extension 2 sets set 4% 50 AT WN

1 =

FTUINLIN 2 U

- Hip flexion 2 sets set @ 20 A3 WNIzUINaLIN 1-2
=

U

- Half squat 2 sets set a¥ 10 AT WNTLUINNLEN 1-2
=

U

S = ¥ d’l
3.UALNLEANAINLUD

10




a =K
NANIINNIFUN

ANUIUIAN/UNT

1.8UgUINNNE

2. ingTilsunsunasiln

- Knee isometric extension 2 sets set 8% 20 A9 WN

STUINTN 1-2 WA

- Terminal knee extension 2 sets set 8% 20 A33 NN

FLUINLIN 1-2 WA

- 90-45 degree extension 2 sets set ax 50 AT WN

FLUINLIN 2 WD)

- Hip flexion 2 sets set 8% 20 A3 WNIeWINaLTn 1-2
=

U9

- Half squat 2 sets set a2 10 ATY WNILUINNLEN 1-2
=

U9

A = ¥ dy
3.4ALUEEANATNLLA

10
20

10

Alenin 2

JUIUNT

1.8L0UTNNE

2. dingTilsunsunasiln

- Knee isometric extension 3 sets set a2 20 A9 WN

FLUININ 1-2 W

- Terminal knee extension 3 sets set 8% 20 A3 NN

FLUINLIN 1-2 WA

- 90-45 degree extension 2 sets set ax 50 AT WN

LU 2 U

- Hip flexion 3 sets set 8% 20 A3Y WNIeWINLTN 1-2
=

29

- Half squat 3 sets set a2 10 ATY WNILUINNLEN 1-2
=

209

A = ¥ “‘31
3.4ALUEEANATNLLA
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a =K
NANIINNIFUN

ANUIUIAN/UNT

1.8UgUINNNE

2. ingTilsunsunasiln

- Knee isometric extension 3 sets set a¥ 20 AT WN

TENININ 1-2 U

- Terminal knee extension 3 sets set 8% 20 AT AN

TTUINUIN 1-2 W

- 90-45 degree extension 2 sets set a¥ 50 AT WN

TTMINUIN 2 WA

- Hip flexion 3 sets set 8% 20 A3Y WNIeWINaLTn 1-2
=

U

- Half squat 3 sets set a2 10 ATY WNILUINLEN 1-2
=

U

A = Y dzJ
3.gALUEEANATNLLA

1.8L0UTNNNE

2. dingTlsunsunisiln

- Knee isometric extension 3 sets set a2 20 AT WN

FLUINLIN 1-2 W

- Terminal knee extension 3 sets set 8% 20 A3 NN

FTUINTN 1-2 W

- 90-45 degree extension 2 sets set ax 50 AT WN

LU 2 UT

- Hip flexion 3 sets set @ 20 AT WNILUINLIN 1-2
=

249

- Half squat 3 sets set a2 10 AT WNILUINNEN 1-2
=

UIN

A = ¥ d]i’
3.4ALUEEANATNLLA
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10
20

10
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a =K
NANIINNIFUN

ANUIUIAN/UNT

Adpiin 3

JUIUNF

1.81gUTNNe
2. 1inglilsunsunasiln
- Knee isometric extension 4 sets set a2 20 AT WN
FTUINTN 1-2 W
- Terminal knee extension 4 sets set 8% 20 A3Y NN
1 =
TN 1-2 U
- 90-45 degree extension 4 sets set ax 50 AT WA
STUINNTN 2 UT
- Hip flexion 4 sets set @ 20 A3 WNIzUINLIN 1-2
=
UIN
- Half squat 3 sets set a¥ 20 ATY WNILUINNLEN 1-2
=
21N
A al U dgll
3.ALUELANATNLUA
1.8L0UINNE
2. dingTilsunsunasiln
- Knee isometric extension 4 sets set a2 20 AT WN
FLUINLIN 1-2 WA
- Terminal knee extension 4 sets set 8% 20 A3 NN
FLUINTN 1-2 W
- 90-45 degree extension 4 sets set ax 50 AT WN
FTUINNTN 2 UT
- Hip flexion 4 sets set @ 20 AT WNILUINaLLN 1-2
=
29
- Half squat 3 sets set @z 20 AT WNILUINEN 1-2
=
UIN

A = 4 Aﬂi’
3.4ALUEEANATNLLA

10
30

10
10
30

10




&lanai/iu Aanssunngeln ANUIUIAYUT
uAng 1.8U8139N"8 10
2. ingTilsunsunasiln 30
- Knee isometric extension 4 sets set A& 20 ﬂ;ﬁ wn
FTPINUIN 1-2 W
- Terminal knee extension 4 sets set a4 20 ﬂ;é\‘i wn
FTUININ 1-2 W
- 90-45 degree extension 4 sets set a2 50 ﬂ%ﬂ Wn
TTUINAIN 2 WA
- Hip flexion 4 sets set 8% 20 A%a Wnsevdngiam 1-2
ety
- Half squat 3 sets set az 20 p%a FnsewinaLam 1-2
ety
3 famBand e 10
filanii 4
Tudung 1.8U8139N"8 10
2. dingTilsunsunasiln 30
- Knee isometric extension 5 sets set a¢ 20 ﬂ;ﬁ wn
TTUINUIN 1-2 W
- Terminal knee extension 4 sets set 8 20 ﬂ‘?\i wn
FTUININ 1-2 W
_ Seated extension 2 sets set 9% 50 A5t WAL
9 2 WA
- Hip flexion 4 sets set 8% 20 p¥a Wnsewdngiam 1-2
ety
- Squat 2 sets set 8z 20 A%a WnaLvdnaLam 1-2 undi
- Lunge 2 sets set a 20 A%a WnsLMdnamn 1-2 undi
3 Samanduiile 10




&lanai/iu Aanssunngeln ANUIUIAYUT

TUNS 1.8UgUINNNE 10

2. ingTilsunsunasiln 30

- Knee isometric extension 5 sets set a¥ 20 ﬂ%ﬁ wn

FTPINUIN 1-2 W

- Terminal knee extension 4 sets set a4 20 ﬂ;é\‘i wn

STUINN 1-2 W

_ Seated extension 2 sets set 9% 50 A5t WAL

TN 2 W

- Hip flexion 4 sets set &% 20 A%a Wnsewdngiam 1-2

ety

- Squat 2 sets set 8z 20 A%a WnaewanaLam 1-2 undi

- Lunge 2 sets set a% 20 A%a WnsLMInaLmn 1-2 Ui

3 famEanduLiae 10
TuAns 1.8UgUs9NY 10

2. dingTilsunsunasiln 30

- Knee isometric extension 5 sets set a¥ 20 ﬂ‘?ﬂ wn

FTUININ 1-2 W

- Terminal knee extension 4 sets set 8 20 ﬂ‘?\i wn

FTUININ 1-2 W

_ Seated extension 2 sets set 9% 50 A58 WAL

9 2 WA

- Hip flexion 4 sets set a¥ 20 A%e WnTEMINGETN 1-2

ety

- Squat 2 sets set 8z 20 A%a WneLvdnaLam 1-2 undi

- Lunge 2 sets set a2 20 A%a WnaEMINaLIN 1-2 YT

3 Samandniile 10




&lanai/iu Aanssunngeln ANUIUIAYUT
flaviT 5
Tuaung 1.8UgUFNN"E 10
2. ingllsunaunnsiin 30
- Knee isometric extension 6 sets set a¥ 20 ﬂ%\‘i wn
FTUININ 1-2 W
- Terminal knee extension 4 sets set 4% 20 ﬂ%ﬂ wn
FLPININ 1-2 W
- Seated extension 4 sets set a¥ 50 ﬂ%ﬂ ANNFLNING
1N 2 WA
- Hip flexion 4 sets set a% 20 A%s finTEminaLTn 1-2
W
- Squat 3 sets set &% 20 A%e WATLMINILTN 1-2 U7
- Lunge 3 sets set a2 20 A%a WnTEMINaLTN 1-2 YT
3 Hamtaanduiile 10
TUNS 1.8UgUINNE 10
2. dingTilsunsunasiln 30
- Knee isometric extension 6 sets set a¥ 20 ﬂ%ﬂ wn
FTUINGIN 1-2 W
- Terminal knee extension 4 sets set 8 20 ﬂ‘?\i wn
FTUININ 1-2 W
_ Seated extension 4 sets set 9% 50 A58 WAL
9 2 WA
- Hip flexion 4 sets set a¥ 20 A%e WnTEMINGEIN 1-2
ety
- Squat 3 sets set 8z 20 A%a WnsewanaLam 1-2 undi
- Lunge 3 sets set a2 20 A%a WnaEMINaLN 1-2 U7
3 Samanduiile 10




&lanai/iu Aanssunngeln ANUIUIAYUT
uAng 1.8U8139N"8 10
2. ingTilsunsunasiln 30
- Knee isometric extension 6 sets set a& 20 ﬂ;ﬁ wn
FTPINUIN 1-2 W
- Terminal knee extension 4 sets set a4 20 ﬂ;é\‘i wn
FTUININ 1-2 W
_ Seated extension 4 sets set 9% 50 A5t WAL
TN 2 W
- Hip flexion 4 sets set 8% 20 A%a Wnsevdnaiam 1-2
ety
- Squat 3 sets set 8z 20 A%a WnsEvdnaLam 1-2 undi
- Lunge 3 sets set a 20 A%a WnsLMdnamn 1-2 undi
3 famaanduLie 10
a6
Tudung 1.8U8139N"8 10
2. dingTilsunsunasiln 30-45
- Knee isometric extension 6 sets set a¥ 20 ﬂ;ﬁ wn
TTUINUIN 1-2 W
- Terminal knee extension 5 sets set 8 20 ﬂ‘?\i wn
FTUININ 1-2 W
_ Seated extension 4 sets set 9% 50 ASs WAL
9 2 WA
- Hip flexion 5 sets set 8% 20 p¥a Wnsewdngiam 1-2
ety
- Squat 4 sets set 8z 20 A%a WnaLvdnaLam 1-2 undi
- Lunge 4 sets set a 20 A%a WnsLMdnamn 1-2 undi
3 Samanduiile 10




&lanai/iu Aanssunngeln ANUIUIAYUT

TUNS 1.8UgUINNNE 10

2. ingTilsunsunasiln 30-45

- Knee isometric extension 6 sets set a& 20 ﬂ%ﬁ wn

FTPINUIN 1-2 W

- Terminal knee extension 5 sets set a4 20 ﬂ%ﬂ wWn

FTUININ 1-2 W

_ Seated extension 4 sets set 9% 50 A5t WN2LMINg

TN 2 W

- Hip flexion 5 sets set 8% 20 A%a Wnsewdngiam 1-2

ety

- Squat 4 sets set 8z 20 A%a WnaewanaLam 1-2 undi

- Lunge 4 sets set a 20 A%a WnsLMInaLmn 1-2 Ui

3 famEanduLiae 10
TuAns 1.8UgUs9NY 10

2. dingTilsunsunasiln 30-45

- Knee isometric extension 6 sets set a¥ 20 ﬂ‘?ﬂ wn

FTUININ 1-2 W

- Terminal knee extension 5 sets set 8 20 ﬂ‘?\i wn

FTUININ 1-2 W

_ Seated extension 4 sets set 9% 50 A58 WAL

9 2 WA

- Hip flexion 5 sets set a¥ 20 A%e WnTEMINGETN 1-2

ety

- Squat 4 sets set 8z 20 A%a WneLvdnaLam 1-2 undi

- Lunge 4 sets set a2 20 A%a WnaEMINaLIN 1-2 YT

3 Samandniile 10




&lanai/iu Aanssunngeln ANUIUIAYUT
flanvi 7
Tuaung 1.8UgUFNN"E 10
2. ingllsunaunnsiin 30-45
- Knee isometric extension 6 sets set a¥ 20 ﬂ%\‘i wn
FTUININ 1-2 W
- Terminal knee extension 6 sets set ax 20 A%3 #
FLPININ 1-2 W
- Seated extension 6 sets set a¥ 50 ﬂ%ﬂ ANNFLNING
1N 2 WA
- Hip flexion 6 sets set a% 20 A%s finTEminaLTn 1-2
W
- Squat 4 sets set 8% 20 A%e WATLMINILTN 1-2 U7
- Lunge 4 sets set a2 20 A%a WnTEMINaLTN 1-2 YT
3 Hamtaanduiile 10
TUNS 1.8UgUINNE 10
2. dingTilsunsunasiln 30-45
- Knee isometric extension 6 sets set a¥ 20 ﬂ%ﬂ wn
FTUINGIN 1-2 W
- Terminal knee extension 6 sets set 8¢ 20 ﬂ‘?\i wn
FTUININ 1-2 W
_ Seated extension 6 sets set 9% 50 A58 WAL
9 2 WA
- Hip flexion 6 sets set a¥ 20 A%e WnTEMINGEIN 1-2
ety
- Squat 4 sets set 8z 20 A%a WnsewanaLam 1-2 undi
- Lunge 4 sets set 8% 20 A%a WnaEMINaLN 1-2 U7
3 Samanduiile 10
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uAns 1.8U8139N"8 10
2. ingTilsunsunasiln 30-45
- Knee isometric extension 6 sets set a& 20 ﬂ;ﬁ wn
FTPINUIN 1-2 W

- Terminal knee extension 6 sets set a4 20 ﬂ;é\‘i wn
FTUININ 1-2 W

_ Seated extension 6 sets set 9% 50 ASs WAL
TN 2 W

- Hip flexion 6 sets set 8% 20 A%a Wnsevdnaiam 1-2
ety

- Squat 4 sets set 8z 20 A%a WnsEvdnaLam 1-2 undi

- Lunge 4 sets set 8% 20 AT WNIZNINGLTN 1-2 WA

3 Bnwdaanguiile 10
Flpnei 8
Tudung 1.8U8139N"8 10
2. dingTilsunsunasiln 30-45
g lilsunsunasiln

- Knee isometric extension 6 sets set a& 20 ﬁ%ﬂ wn
FENINUIN 1-2 U

- Terminal knee extension 6 sets set &z 20 A%3 #
FENININ 1-2 U

_ Seated extension 6 sets set 4% 50 A WNgrdng
119 2 W9

- Hip flexion 6 sets 20 A%a fset WNTLMINILTN 1-2 U7
- Squat 4 sets 20 A%a /set WnszvdnaLam 1-2 wdl

- Lunge 4 sets 20 A4 set NTLAINATN 1-2 10

v
3. tiagaananuiile 10




&lanai/iu Aanssunngeln ANUIUIAYUT

TUNS 1.8UgUINNNE 10

2. ingTilsunsunasiln 30-45

- Knee isometric extension 6 sets set a& 20 ﬂ%ﬁ wn

FTPINUIN 1-2 W

- Terminal knee extension 6 sets set a4 20 ﬂ;é\‘i wn

STUINN 1-2 W

_ Seated extension 6 sets set 9% 50 A5t WAL

TN 2 W

- Hip flexion 6 sets set &% 20 A%a Wnsewdngiam 1-2

ety

- Squat 4 sets set 8z 20 A%a WnaewanaLam 1-2 undi

- Lunge 4 sets set a 20 A%a WnsLMInaLmn 1-2 Ui

3 famEanduLiae 10
TuAns 1.8UgUs9NY 10

2. dingTilsunsunasiln 30

- Knee isometric extension 6 sets set a¥ 20 ﬂ‘?ﬂ wn

FTUININ 1-2 W

- Terminal knee extension 6 sets set 8 20 ﬂ‘?\i wn

FTUININ 1-2 W

_ Seated extension 6 sets set 9% 50 A58 WAL
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R Wisauasan | ladulaawde
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anmd LA . (. 4) (W)
() (N.m)
newtln | naseln | neviln | wdstln | newdln | wasin
1 ild 18 149 164 59 61 15 13.5
2 ThE 20 172 197 61.5 61 16 15.5
3 ild 19 165 201 57 58.5 13 14
4 The 20 33 78 53 54 14.5 14
5 gald 18 184 217 53.5 55 12.5 13
6 3TN 19 55 86 46 45.5 17 18
7 Mﬂj\‘i 18 62 98 455 455 14 13.5
8 Mﬂj\‘] 17 91 103 49 49.5 16 15.5
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S.D. 60.20 57.69 5.92 6.36 1.56 1.64
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