L7

/ Rehabilitation Practice and Science
Volume 40
Issue 4 Taiwan Journal of Physical Medicine Article 5

and Rehabilitation (TJPMR)

12-31-2012

Ankle Joint Flexibility, Muscle Strength, and Unilateral Stance
Balance of Elite Men's High School Basketball Players: A
Preliminary Study

Meng-Tai Chen
Chia-Hong Chen
Wai-Keung Lee
Chia-Ming Lin

Follow this and additional works at: https://rps.researchcommons.org/journal

Cf Part of the Rehabilitation and Therapy Commons

Recommended Citation

Chen, Meng-Tai; Chen, Chia-Hong; Lee, Wai-Keung; and Lin, Chia-Ming (2012) "Ankle Joint Flexibility,
Muscle Strength, and Unilateral Stance Balance of Elite Men's High School Basketball Players: A
Preliminary Study," Rehabilitation Practice and Science: Vol. 40: Iss. 4, Article 5.

DOI: https://doi.org/10.6315/2012.40(4)05

Available at: https://rps.researchcommons.org/journal/vol40/iss4/5

This Original Article is brought to you for free and open access by Rehabilitation Practice and Science. It has been
accepted for inclusion in Rehabilitation Practice and Science by an authorized editor of Rehabilitation Practice and
Science. For more information, please contact twpmrscore@gmail.com.


https://rps.researchcommons.org/journal
https://rps.researchcommons.org/journal/vol40
https://rps.researchcommons.org/journal/vol40/iss4
https://rps.researchcommons.org/journal/vol40/iss4
https://rps.researchcommons.org/journal/vol40/iss4/5
https://rps.researchcommons.org/journal?utm_source=rps.researchcommons.org%2Fjournal%2Fvol40%2Fiss4%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/749?utm_source=rps.researchcommons.org%2Fjournal%2Fvol40%2Fiss4%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.6315/2012.40(4)05
https://rps.researchcommons.org/journal/vol40/iss4/5?utm_source=rps.researchcommons.org%2Fjournal%2Fvol40%2Fiss4%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:twpmrscore@gmail.com

RE

223

BIAS P RREIETF RN ZENE - AL 8L E KRG 3L

FERENZNEMRHR

PRERE BRESL FEMW MER
b A E Pk R B B R R

By : AR ABMERESPTRERZEFRMG Z BRI R ~ N IMIIEE S R 0] 3 & TR

BBk 7 AR BRI IEE R R -
Tk HMEBHEPTREREFIOL 2REBAANETRZEERIRMGRBARTENSERE
Ko RBBEZHAINRTEELERRS - TRPARKRSE - RHGEHREZHE ; Bk TN

IR B F LA RS ~ LA LA > LA ~ A 4Emik AR E) ©
R ARSI KAG I o BRE B E R R 2 P EALIL A Fe J 4B e sk AR PR IETE AR K 5 LA bk

B4 B 25 2012 5 40(4) = 223-230)

3 W sk 32 -7 (unilateral stance balance)

BH:EHFPTRITERREFRISAES) Lo F L > 54218 A 0lFo k18 A RIREHAF RN 5
FAREAR LA LR ATRERTRFAEREFRM ARG TR EBRFHRATOIESLE (&

RA#REE : & Kk (baskethall) » 2B & (ankle joint) » AL A (muscle strength) » & J& : % & (dorsiflexion flexibility) »

|

| B ]

S % STk I B B A 0 S A 1 (R E B E
B - K% @A R (Achilles tendon) i 2 SEB) ~ R
1 71 B0 L7 31308 LA e B IR 37 7 5 e A TR 31 o
HAMESTHEEMSZENEFERBIEIRE
£93% B £ & (full range of motion) ~ TF & &4 WL 7 01 2~ B Jg&
B LUB % B 15 2 (repeated injury) o &2

BEZR » S ST R B O BB A L B
UhI EMEE HCT R HERH RS RE RS
—fREEA > I ETRE A EAEEEREET
B o B4l B BB IR TR R E—
EREHERE > W HRSEIEFREREEH

BRI E GBI RAMEZZINEE -

Bk 2B B8 2 % E B (preferentially
unilateral sport) » FEFAEIIBRLL R BK35 LRI K » EFH
B RSO 5w KBk S BN 0 R IR B A A
FE1E A RIAY T B L P 28 B 2 4 A~ 3 A8 14 (asymmetry) »
MR- AR E S E R =R TR
BREE TR EBERMMIEBRAMZE EZ®RE
(flexibility of dorsiflexion)~ A 4 8 L EE & B AL T HIE =
#H (inversion-eversion muscle isokinetic performance)gi
B ik 37 R 5 RE /7 (one-leg standing balance) & < [E
RI  BERRBHERRE AN L ERE
EH RS EENEERT OmE R E T L
ML T A - 1)

AW 5E B R (DFRE S o PR E kR F R A

BWHAS 10148 520 H

B HE# 101 £ 11 A5H

EZHA 101£11 512 H

WAEE - BRERBA > FIEEERE > PhER 330 PhEE I 1LEE 1492 5}

EE  (03) 3699721 ## 1501

E-mail : notest1982@gmail.com



224 HEERERFE 2012; 40(4): 223 - 230

ZHEEFKE - NARINEED D ER R (BEN
53~ WUAECAE ~ U 77 ~ JIAEDNEAER) DA K B Rl vk 57
FHREST  (2) Hos s o R R BE BRGE 1B A I s JE 18
T BRBA B 2 5 TR SR ~ AR S L 7D B =
B KBNS T EENREEESR  QBEILEHLL
REGERA B~ SR E B B BRI 2% -

B MR R [ ]

— - gRF

ZRERBPRRERET - REERZHEN
XY MUBBRXAEREY e EEHNEE
A AR ERERFRREEERTFNTF . EH
R A EERRE BB - MEHREHE
BE2HEARNET - BAFS TGRS : =@ 8 NE
BT RMERBAAET 2 (31888 %E  HlERBIATR B &)
BEER B RBERERE - WX A Ik
REABRNTREEE  ETEIMET 52 TRE
FRAERE » TRAGEZBFHE -

= BRI BREAAZ

ZHIEBERFS | BRI H R KE - BERuhar
EfERE 7 ~ ERBRET A EULAD A1 80 L < <5 3 AL 7 R0 L
o
OB JE R R E

I I & 3 2= (goniometer) fiE 3= Il & B B & 4% B 5
JE R I 7 ik L B 2% Knapik % A
FRICE - & PEE UL (gastrocnemius) 8 tE H £ 1l
(soleus) R EREE HI & :
LB EHREANE :

ABRAE > REASE - = E R -
faRIE 2R E B - B E B S EEE A
BoF—HEEETREAANTHERERAE
EHIRR - &/ASRZEEEFIT/NRIMIZ 53
AR R A O o FEER SR - TR Bk
FATERBEEAES 5 BB SRS - 508k R &
WENE A E o

2HEANFRENE

BEEEERBG R KERRE > R
HiRBES A 90°AR A8 » F A & A 25 I B PR B &
BN A E sk o

OB il it 37 17 e
F] A AMTI # 77 #x (Advanced Mechanical
Technology Inc., Watertown, MA, USA){E& Hl T

B BUBEZ R EH 600 (600Hz) » ZHE R ES
B2 T 5 e B RIS AR I SRR R - ARER o
BRI T  RER > FEE A RIBEST  BARR - BRI
Uh37 o BARR  FEIE AL o BIES BT - K
FHIES R IR L F o WEREREBERIT
ARG L ZEIERRNT /2 A REZEHE R R B iE
Yo S EENIE 0 B—HIKHE » KEERE
M > T /NBR B2 3 T R R R AT 90° = il 0 SR B IR T
SHERBE 0B - B HEEFARNRGE - Al7E
TREMPSER 1 ZERWIETT > SEHES i H
SHIREHA L EHIEBE 0D IHEE—HE
ARRETEER 2 R WRAMAKRE 158 ME
R ZHAIRE 2 7588 » BRI R H RBBAFRVIE
BERHETHIEE o
EEEIL T HIFRAEKR

FI] F§ Cybex 6000 £ & # & 4 (Lumex Co.,
Ronkonkoma, NY, USA) il & Ff Bl & = N 8 Il
(invertor)#14+# ll.(evertor) I AL /7 » BIEAHEST Z 7T »
IR KR EF M BB IFIRIE » WRESRA
BEAERRE » I AR5 IR E 2 3 % 18 A g 9k
ERRHEIERF - SR EMNNESBROT ¢
RIRHREFF b A 3RS e #8 58 (dynamometer head)
180 60° » 6% Cybex 6000 = fit 4 U.B.X.T.4f ]
BEEHETR - ZHE LA ERH 1058 N
AOERRES - BE ~ A8~ A REE)
UKkEERENKEES - EBXHRELZEBCNET
S 7E HIEA PR b - BR800 0k T i 222 38 61 o A2 4 ih 80° »
HAZHAETHERESE  FREEEZSE - il
H B 2 B E 2 BE B (talus) - % f2 BB #E 155 76 1E £
B R R EEEER L o heiE g n s B
L%k o BZRENEBAHAEMTEEENFHRL
BEEEZAEM TGRS ESHERKBIR - BHE
hoDAEE$% BT RY £ A 1 A Ot BN B ETE Eh Y
HiE - THRARAEREBERER  URKIHAE
BigtarE o BIRANAKIEFMT - 60°/s N#EIEL 5+
O ohE S 5 2R 180°/s AR ER 1B 40 O I e 4% 5
R 60°/s PNENEE S BIBE O I kE S 5 2K 5 180°/s NEM
SR BIBE O E R 5 7K 5 180°/s P &M B 4 8 170 0 it
MEE 40 2K o SZ IS - B FHu g fE Ry IEH WPk - 45
F OB ERSBI(O 4 G HoE @ BRI AR RO
Weida - BB THEEIER) o 1 I HE B RN E 5 A H
AN ERZHEETE 3 RIEBERE 2 IhE » U
1E F3 R B IR & (warm-up) » 3 B 7 & E JI A H B
B 1 SENRE o BIRKER - 8T vk BOlE B
HIES o



B

EHE A RHFAFRHE 2 E 2 B O/ (peak
torque) ~ {77 kb {iEi(peak torque ratio of ankle eversion to
inversion) ~ J74E N3 gE & (torque acceleration energy) ~
flLiit /7 (endurance ratio) o iAW 5L AT A HI & 2 EE £
BREE A EMT -

OB BETE JE R RE - AR A28 2 R A R
HifECA] R ith 90 BRI E AR o

ONLST + DU L 77 80 54 48 00 2 R B 01 79 8 UL B 4 0
HILTE i 60°/s ({E3) AT 180°/s (/) T » B
5 REgmELC/EE O LA KoRE T - 2R R E R LR
ZRANNEEERZVNFLPEZEENIRF(E
fiz : ft-Ib/Ib) -

O HAE © ERERER 5180 LB 9 B L 7E 60°/s 8% 180°/s
kBRI T 2 e R S AR HAE(BE AL @ %) o

L 77 : Z 3 e 180°/s [A).0o ke 40 RIE » i
20 RYETHHEFNEERNT 20 RYETH#EAN & ThfiE b (B Ar
%) o

@A FEMEAER B Cybex 6000 & [l /7 #1548 & A&
FHE A PR EIERTE 18 M AT » ER
IR PSS B Az(motor unit) 7 Y3 B8 DL R ZE AT
HIRERE A > EEAENLER JJRIRE S » Rt > AIERALA
R T - YEHERIE - IER—EE
BEEHFPRREFH—REAL D Nm) o

BB FEEE S ¢ L AMTI 1 77 i BUK SR ZR 8 7
FF 600 & > R {EF|BEE A (Fourier transformation)
% 6% 23 17 (Residual analysis) 3452 HH % 2 8k B 45
#=(cut point frequency)15Hz » 3t | FA (& 48 I8 3B 48 2R
(low-pass filter) B & B 2R A1 B AR T8 o BRAR S I
AN 30 75 BT AU AR T B A K R R
AREZE SRR E > RIEBRIMNREN 5
W& . MARGZFERE 5 WrVHEE - e
kSR 10 # o FrERYERHE DL LabVIEW 6i &%
A2 A FE S R - A DUEE ok 37 B 0 7 AR R ) H o
TEREE IS SX BRI ENIREFHNES
B0 WU RN R R R A E (B 7 L BN IE /)
ERREZ2E -

W - g3t oA

P E L AECE t 3R (pair t-test) Al &3 1732 3
% T8 R I 22 JF 18 R I e SR B B 7S T SRR ~ L
SO ~ U7 EAE ~ WU 40 ~ SRR IR AER ~
BB BRE T VR F - BEE Z REETE p<0.05 -

EEHGETFERRET 2 H%E 225

L] ® R L]

K5 36 (EFREKERE - ZHH 36 AFH
FREREFHEEYE > RE=ZFMTRENZER - IRk
F—#k > HIEBAFHEET > MERANSSERNF
HER 164408 % 0 T EE 182.847.8 /A4 » BEE
73.4+10.6 /A FF) ©

2R 1018 I SR Sk 18 A R e 8 ) R B B S R 3%
WKE - BRI FHET > REMRFTHEEZER
(p>0.05) » FEMIERIRE 1o

K TEE A SRS 18 A R O S AL D IR R R
e B o 2B RS I LA B P9 B LA O O K iE L
171N U Wi L 77 (p<0.05) » BEAE SR ANERTE 60°/s BX
180°/s MUHIFEERET » HEH —BEHE » # R
F 20— A HBs A0 ke L D B B O oRE L D R
e 0 R S Y SRR 0 8 TR I M A 5 SEE B T A AL
F1/NEAAR R E Bl (p<0.05) 5 B L I A 7 125 & B AR
EENT - MU RBEEZER(p>0.05) » FFRE 3 -

B R ST 18 IR P IR T 0 7 A A v S
SE B DA R v S A S R B A 17 T T 2 BL IR 1B
F I K (p<0.05) ; #ATH » #1&0 WLAY AL 77 7218 FE I B2 R 18
FA BB R 3R A SR 2 22 52 (p>0.05 ) » Rt » 1B A A A
J7 LA (OB AL/ P9 B ) BB /N 55 FE 18 R A L D B
fli» FERFK 40

JIENERE RS - IBANZ R#IL AP IEIEH
fl (p=0.002) » EHAA B EER M 2 A MBEEZ R
(p=0.222) o E AL /185 - 1B Z S E LA 77
$EE /NP FETE R (p=0.024) » {E 9 & WL AE i il o< ] A1)
HAE =R (p=0.062) » FHEREKS -

O @ O

AW AE R R E RGN R E AR R
(force-velocity relationship) g i@ % pFze—3 : M85
O KA B L 7 A 18 SR v SR R R L T oK 5 B i
R AL 7 e MR RE K > SR R e i T ol S 98
BB EN R o

38 2 ST R S R A £ P9 B LR A1 8 LAE 1
FERE - BRI A LT T R IE R E R RS - Wong & A
Ul o9 44 2 JEE B B > o R R B BB AR P9 B A 41
UES UL EE - /SR - BB EE 120°/s # 30°/s
UL/ T ¥ 20~30% o Karnofel 2 AMHIZR 41 £ 3EEH)
B2 5 4 120°/s 71 60°/s BREASIAL ST > #5538 > BLA
W g 5 32~45% ; Leslie 5 APISH#t 16 42 B 2o 1 51
120°/s #01 30°/s BRBRAEGAL 77> 75 58 © W77 R 0E 55 32~46%¢



226 HEEREERE 2012; 40(4): 223 - 230

7= 1. 18R RIADFETE PR B 2E SR B 1 o 3 ik B BRI O ST R A RE D 12 HL BB (N = 36)

T8 FH R FEERK
M (SD) M (SD) p
PRI E B (AL - °)
s B 7 L 90° 18.36(4.62) 18.11(4.29) 0.616
BEBIERHE 0° 7.55(3.09) 8.39(4.19) 0.101
Bk 11 5 (B AT om)
BER - el 3.25(0.87) 3.26(0.74) 0.954
Ha 3.94(1.40) 3.75(0.92) 0.286
BAR © 7.27(3.03) 7.90(3.46) 0.322
F 11.30(6.79) 12.43(7.75) 0.373
F 2. SLENLE P E LA 0.0 ke L 7 B L i L D & B EE B (N = 36)
8 FH R FEERR
BN WAl B IRERL S L e i L B RERL S
M (SD) M (SD) P M (SD) M (SD) p
60°/s  12.31(2.36) 1447(350)  <0.001 12.64(2.00) 1433(3.00)  <0.001
AL LT 10.31(2.37) 1408(3.10)  <0.001 10.53(2.04) 1436(3.05)  <0.001
60°/s  13.94(2.92) 15.08(3.74)  <0.001 12.92(2.02) 1347(332)  <0.001
PEIL o0 11.06(2.04) 1461(3.29)  <0.001 10.11(2.09) 13.00(355)  <0.001
% 3. [ e L o e U i L D ZE AN [B) SR B T o B EL (N = 36)
T8 R FEERR
60°/s 180°/s 60°/s 180°/s
M (SD) M (SD) P M (SD) M (SD) P
O SEm 12.31(2.36) 10.31(2.37) <0001  12.64(200) 1053 (2.04)  <0.001
R T 13.04 (2.92) 11.06 2.04) <0001  1292(202)  10.11(209)  <0.001
s 14.47(3.50) 14.08 (3.10) 0.334 1433(3.00)  14.36(3.05)  0.946
e ——— 15.08(3.74) 14.61 (3.29) 0.399 1347 (332)  1300(355)  0.321
% 4. TEFARFIFESE R AU E * 2 i (N =36)
T8 FH R FERR
M (SD) M (SD) D
. 60°/s 90.20(18.31) 98.88(14.46) 0.005
S 180°/s 95.40(22.42) 106.30(19.79) 0.001
X 60°/s 97.67(19.23) 110.18(25.69) 0.003
ALy 180°/s 98.43(21.96) 115.14(27.55) 0.002

3 AU B E=SA A B E 43 L AE (%) o



ERETFERMET 2R 227

= 5. [EAWAIEE R REDEMEER ~ UL 12 B (N =36)

18 A FEE AR p
kB B (Nm) S+ EAL 4.01 (0.83) 4.20 (0.93) 0.222
AN#EAL 4.72 (0.83) 4.19 (0.96) 0.002
65.44 (10.26 71.56 (14.40 0.024
WL 57(%) il (10.26) (14.40)
WN#EIAL 79.17 (7.15) 73.72 (16.24) 0.062

AT H R EE R 180°/s 1 60°/s - {17 K fE &
16~22% » B H h SCRME - 38 W] RERE R BE Bk T R FIR
SAHE - {5 R IKOE P — A B B B 3ER o

RIS SRR L E R R ERGEF R EE A
HIFNFETE A % 3 AL B e A E LA 2L B AL 2 TH &
MEZR > WREBHEHP—BANHEZRST—
B o PR E AN BRI 0 4R Leroy Z AL
Dot 36 LM THRERBZERBIRBRER ~ B8 -~ i#F
WOEFMOT BT - RERBH  ERMEREREHE
{1118 &4 14 3E Bl (preferentially unilateral sport)3#€ F » £ 5
FHRMERESERR - BTHEIBRE - FEMRTE
SEH)E BN & Bl TE I 4 25 85 38 &7 % it (anticipatory
postural adjustments) » 5k 2 38 145 Il I 75 505 R HE S I
H 2 St AR - DU N ZE RS Bk S AR E B B R 1
HITESE > ESUBERKEF S LA MBIR - R
Leory #f & » B BROF & BRE Bl U8 2 = P iR A AR R
B ERORET  ETMEENANER > EHAEETEHE -

Bk —EIEEEEG RN ES > EERE
FHBIMRBEAEZRTE - PR - SEE b LB
HY IR SRR 5 o BREE Y B 1F 43 5 S M ik ik A Bl 2
Bk BRR TERERE - BEWR - FIR - [HREEH
T o IRIBEIRH B FMIES 7 - B W ERkeI M) £ 2=
EBRALESGE ~ FE8E . JEERN—BR
B FH AR R B Ea O ~ HEE - ERkE)
e R BTRAEAFEZFNEE SHE
Db EREIE R PR - BT JE1E AR E AT B
Z 4% BRI R # L B o DA 1 8 SR8 1EfE A
A mE) - REAT K - BREAREL RS TR
¥ LA E > FEE R EZ S LA /7B R
ERERAAIMAULZ IR S - EFRER R RBIEE R
EEIRIThRE R MR HEE A Bk - BT F /R AL (calf
muscle) i HE 3 e S B G FR EE LN BN IETE T > FR
DA S E AL 77 #9Th RE (E A B D o

R FEIEE A AL A7 e E O @A R E L) K18
FAI - 38 R K B H I H IR EE) B PR 5 iR
— 5 PR R R & B R T FOEERES - A

G SRR TEZe TR o T I B T B O A P Dk 90 v
TERSERETERESBOAE - KILERNSHN
BEELIFERMNGHERNREESR  HR » AH
ZEL T HAE AR 0.9 0 JRELE 5 7E IR EE B F W5
(IR 0.9)EZE o fEEHER © BB F IR R EE
B EERER > L HS T HSEMSNEE
SLEINL AR IEEB B E SRR - I EIAL
I FLAL 1 BAEE - Wong & AM52 8 - IR
BB TINERIL RPN - B B IR
WIML I  FREEEE EE HEAE TR BRE
RAGE o AHFREHH R (0055 B AR WL A7 B A8 TR H B
R AIDURENER AR ~ BUSURNE F76 15 F TE I I
MBI SISk 2% o

8 PR SR R R B A Y R K S
W © EECEFHE LS B BRI R R K
P A 2 B (p>0.05) » sEELAEEIES B ~ MR IR
B -~ Pgskr Mg se s SAER o

AR 72 A B Ik 37 ) 7 4 I 7 o 7 R T A
B 95% MBI B IR MF I B 2 8UE R - BEGR
FAREIERRA ARG - 18 WAIEE AW 2 s
MIGEER  EHEBERTS HRERESNENZHR
£ 1A 72— 3o BT PIHoffman & APILL 10 4745 19.2
% O N S B S B ) B D ST AR S IR D L O B
By R AEIE R > R SE A WA W e
2 R oGoldie % NPt 24 #7515 25.7 B R B
Wk <7 B > R JES B 7 o 7 R R 6 B B R o
B DU R AR 1 S BB I A B A - RS
18 P B S 1 B S IR g 2= B o Bernier S APOHIER 9
4 fi T IR S 1 A B R ST T R B R A
ERAGEER - 2ER%EAPILIEA 48 £ 8 F B
BEHEERLNAEEESH% > LHAM 7 ELHE
EFRE S8 A EE PRI Bk ~ 2R ~ B ~ 1ERT
B ~ WM ~ SRAIRHHE ~ A EIF) - B0 B
7R SR IR ST UL E 600 EERI B BERE o &
B BRAWNMEERNE 7 BREES T OB &
BAREZE R o



228 HEEREERE 2012; 40(4): 223 - 230

AW EEE SR T WA B E T L RE R
SRR o Ft > AURREBEWIE  BE R
BB ER - ENNE TR g PP arA s
MR UEESEREFZEXERBERENS
%o B4 HIRAETTE— S MR HNERET
P2 S MR IR 2 1 M B I Bh ST M R D R 2
B FRAEEREFZERNEEURIKEREN

TEIR ©
5o AHARFHESHEER—FRERE
F o REIMAJERFERE R - B EEREANHTE

W ot EHE R E S B BB ET S AL R RE - |
BRBES FBSFHISCR > bk B = (58 A T () R
B BIEAXEETRE - A SRR AR
RERERMFESAZRARTHBGEREER - LA
HoEZ IRE] -

5 1 R R 5B T BE B F RIEIRAE B BT
BE1E A RIAD SR TE A 0 R B AR 1R AL D S IH R R
B ERZER  AWHFURE R AT LAE R BERE T IR &
BEERNIGRERBRITATFES% o

B 22 Rk

1. Ho SSW. Basketball and volleyball. In: Reider B,
editor. Sports medicine: the school-age athlete. 2nd ed.
Philadelphia: W.B. Saunders Company; 1996. p. 659-89.

2. Hurwitz S, Ernst GP, Yi S. The foot and ankle. In:
Canavan PK, editor. Rehabilitation in sports medicine:
a comprehensive guide. 1st ed. New York: A Simon &
Schuster Company; 1998. p. 325-81.

3. Leslie M, Zachazewski JE, Browne P. Reliability of
isokinetic torque values for ankle-invertors and
evertors. J Orthop Sports Phys Ther 1990;11:612-6.

4. Wong DL, Glasheen-Way M, Andrews LF. Isokinetic
evaluation of the ankle invertors and evertors. J
Orthop Sports Phys Ther 1984;5:246-52.

5. Hoffman M, Schrader J, Appleqgate T, et al. Unilateral
postural control of the functionally dominant and
nondominant extremities of healthy subjects. J Athl
Train 1998;33:319-22.

6. Matsusaka N, Yokoyama S, Tsurusaki T, et al. Effect of
ankle disk training combined with tactile stimulation to
the leg and foot on functional instability of the ankle.

&

10.

11

12

13.

4

I5.

16.

17.

18.

19.

20.

Am J Sports Med 2001;29:25-30.

Tropp H, Ekstrand J, Gillquist J. Stabilometry in
functional instability of the ankle and its value in
predicting injury. Med Sci Sports Exerc 1984;16:64-6.

. Leroy D, Polin D, Tourny-Chollet C, et al. Spatial and

temporal gait variable differences between basketball,
swimming and soccer players. Int J Sports Med 2000;
21:158-62.

. Calmels P, Minaire P. A review of the role of the

agonist/antagonist muscle pairs ratio in rehabilitation.
Disabil Rehabil 1995;17:265-76.

Burnie J, Brodie DA. Isokinetic measurement in
preadolescent males. Int J Sports Med 1986;7:205-9.
Knapik JJ, Bauman CL, Jones BH, et al. Preseason
strength and flexibility imbalances associated with
athletic injuries in female collegiate athletes. Am J
Sports Med 1991;19:76-81.

Westing SH, Seger JY. Eccentric and concentric
torque-velocity  characteristics,  torque  output
comparisons, and gravity effect torque corrections for
the quadriceps and hamstring muscles in females. Int J
Sports Med 1989;10:175-80.

Westing SH, Seger JY, Karlson E, et al. Eccentric and
concentric  torque-velocity characteristics of the
quadriceps femoris in man. Eur J Appl Physiol Occup
Physiol 1988;58:100-4.

Karnofel H, Wilkinson K, Lentell G. Reliability of
isokinetic muscle testing at the ankle. J Orthop Sports
Phys Ther 1989;11:150-4.

BIE= VHEER - B BE 2R FEL
w3 2001

BRTUER ~ AAREth ~ BAERES @ HEEERK - FUK -
Hit C BEEZ /AT 5 1998 o p. 14-15 > 180-2 o
Backer M, Kofoed H. Passive ankle mobility. Clinical
measurement compared with radiography. J Bone Joint
Surg Br 1989;71:696-8.

Wang SS, Whitney SL, Burdett RG, et al. Lower
extremity muscular flexibility in long distance runners.
J Orthop Sports Phys Ther 1993;17:102-7.

Payne KA, Berg K, Latin RW. Ankle injuries and
ankle strength, flexibility, and proprioception in
college basketball players. J Athl Train 1997;32:221-5.
Bernier JN, Perrin DH, Rijke A. Effect of unilateral functional
instability of the ankle on postural sway and inversion and
eversion strength. J Athl Train 1997;32: 226-32.



21 Fridén T, Zatterstrom R, Lindstrand A, et al. A
stabilometric technique for evaluation of lower limb
instabilities. Am J Sports Med 1989;17:118-22.

2. Goldie PA, Evans OM, Bach TM. Steadiness in
one-legged stance: development of a reliable force-
platform testing procedure. Arch Phys Med Rehabil
1992;73:348-54.

23 Tanaka T, Hashimoto N, Nakata M, et al. Analysis of
toe pressures under the foot while dynamic standing
on one foot in healthy subjects. J Orthop Sports Phys
Ther 1996;23:188-93.

U BEER-FHEE S REX  THERZERNGE

EGETFERMET 2 229

T 7) ~ SRR D RERE CREY - REREE
T 2005;7:227-40 -

2. Freeman MA, Dean MR, Hanham IW. The etiology
and prevention of functional instability of the foot. J
Bone Joint Surg Br 1965;47:678-85.

26. Konradsen L, Ravn JB. Prolonged peroneal reaction
time in ankle instability. Int J Sports Med 1991;12:
290-2.

27. Rozzi SL, Lephart SM, Sterner R, et al. Balance
training for persons with functionally unstable ankles.
J Orthop Sports Phys Ther 1999;29:478-86.



230 HEEREERE 2012; 40(4): 223 - 230

Ankle Joint Flexibility, Muscle Strength, and Unilateral
Stance Balance of Elite Men's High School Basketball
Players: A Preliminary Study

Meng-Tai Chen, Chia-Hong Chen, Wai-Keung Lee, Chia-Ming Lin

Department of Physical Medicine and Rehabilitation, Taoyuan General Hospital, Department of
Health, Executive Yuan, Taoyuan.

Objective: This study aimed to investigate ankle dorsiflexion flexibility, ankle invertor and evertor
muscle isokinetic performance and balance during unilateral stance in high school division | basketball
players. This study also aimed to investigate the similarities and differences between the dominant and
non-dominant leg of the basketball players.

Method: Thirty-six high school division | basketball players were recruited. The exclusion criteria
were sustaining injuries in the lower limbs within the past 3 months and experiencing residual symptoms
of pain in the ankle joints. Further, the study was conducted such that the test performances were not
affected by the training that the players received. The test items used in this study included the following
(listed in order): ankle dorsiflexion flexibility, balance when in a unilateral stance, and ankle isokinetic
performance, which comprises muscle strength, muscle strength ratio, muscle endurance, and torque
acceleration energy.

Results: Eccentric muscle strength was observed to be greater than concentric muscle strength;
further, ankle joint invertor muscle strength and torque acceleration energy were greater on the dominant
side than on the non-dominant side, while muscle strength ratio and evertor muscle endurance were
greater on the non-dominant side than on the dominant side. There was no significant statistical
difference between the 2 sides in the other measurements.

Conclusions: The differences in isokinetic performance between the dominant and non-dominant
ankle joints of the high school division | male basketball players were caused by the need to meet the
demands of their training and the rigors of the sport itself. The results of this study can be used as a
reference when deciding the course of treatment for ankle injuries in athletes and basketball players. It
can also be used while assessing whether injured basketball players are physically fit to rejoin the team.
( Tw J Phys Med Rehabil 2012; 40(4): 223 - 230)
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