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{Abstract>

Purpose : The purpose of this study is to assess the effects of ice immersion to the ankle, foot on vertical
jump, isokinetic exercise

Methods : Thirty volunteers from universal students who had not sustained an injury to the lower extremity
within the past 6 months were randomly assigned to either an experimental or control group. Subjects in the
experimental group performed vertical jump and isokinetic exercise before and after the application of a
15-minute ice immersion(50-55°F) to the ankle and foot. Subjects in the control group performed vertical jump
and isokinetic exercise before and after the application of a 15-minute resting.

Results : Shuttle run was not significantly decreased after than before the application of a 15-minute ice
immersion(50-55°F) to the ankle and foot(p<0.05). Vertical jump was significantly decreased after than before
the application of a 15-minute ice immersion(50-55°F) to the ankle and foot(p<0.05). Speed 60° of peak torque
was significantly decreased after than before the application of a 15-minute ice immersion(50-55°F) to the ankle
and foot(p<0.05). Speed 120° of peak torque was significantly decreased after than before the application of a
15-minute ice immersion(50-55°F) to the ankle and foot(p<0.05).

Conclusion : we think because the ice immersion decrease active, physical therapist should carefully consider the

consequence of cold therapy to increase active.

Key Words : Ankle, Foot, Ice Tmmersion, Functional Performance

I. M B 3zt oldE YHEe F44 A5 o
& Bzl ok AFEHe] ghem(McGowin, 1967),

AR} G, E-mail: pt-jjy@hanmail net
EFRESY 1 2007E 129 109 /7 $AAESY 02008 19 249/ AASAY 12008 29 10

-1 -



=2 oJet3]A) A3E AL

£}
&

olUd} wiEate] 27 Xgox Pol
Aok FALHeE d, ElEt 59 F4
&4 WE AxHoZ g durH o)z,
B AMg-Eo] gtom £ zad) g3t &
g SRl glopMe) A Aw w= A
WO ST o W A¥Z Ao

N HF
=

J
],

N
vk

e

s

BN

O ‘@ O
Wﬁ}grﬁﬁgzgﬂobog

N

fr & [» 4

2
=
i
ol
b
i)
o
e
-
fr
i)
oX,
i
o,
ol
2
o

ol edaung Wawe) oy ARHYe =4
3HriBugaj, 1975; Mcmaster, 1978; Waylonis, 1967).

Melzack®} Bently(1983)2 FAXEL F43R=
36749 BxlollA XF43E s T35 Y= B
7 wiEe] gRlel ZRAAole] Rl BEX
A9 Al 247k AEvAAE AFgsignh
23 FF &% wE 2 aga yHE 50

SRAIE & AlA B wle folsHl
HEANH F5 Bol| HEIHE w2l
Hs] gk 7HAE Helx) gkt Fih ol g
A= S vRIERAZE AR A4 w)
2 F UAE T F B3 anEYs BoF
t}.

Frleley BEY BAAE 5 3182 3
A A9 Lehman®} De Lateur(1989)2] 7ol =
ol =] e Aoz Jehgth & BARAS
AT od Aadvl e ERT I &
oA d #4493 "oke Aot WHge 24
B4, 2824, 9o R Q3 HEn 9438
AL £221717] A8 HE5s s
e ARAITHEIAS, 1999). & HEF Fo
Aoke AHA S8 diF Y9 FHee 555
o8 I5E AR RS 9 A He AR
HaA7)\2, A -(clonusyg A7) A Atet
AA k=l o83 FHKnutsson®} Mattsson, 1969).
Brb ope}l AIE AME3lY HEE #O AT
FAZAY F2A5S HAHRL o, F9es
1739 Agog ofsld Fold 2AYe £33 A
Uthe Bux QItkBell?} Lenman, 1987).
dH sl 83 Basett9} Lake(1958)¢]

1 onl

2

o
al

Y

o

ATolr= Y HEow 7] FELES 758
A sl ARHOR AN FAYN DEE
Ae F JAv 31T Petajan®t Watt(1962)&
Ha & A DAY d3ks 8 5k AF
2ol fyAgo) Aol BISA
Yvil(air-conditioned room)i} WEHcold water bath)
o AAE FARE =FA7IE g WA 8 (intrinsic
effectoll o8] Aeld sl 2azk dohkm A
3 AQYALSE A 20] WolAn) AulEE(heart rate)
o] AT 1 fgho] Atk E T F-E(respiratory
rte)o] WolAl wRgizte] EejAE el BF
o =AAX &R A drk Aske] o]
dojupar ofd o] AZEHE UFde EE
Zto] Bz A ATHHIAL, 1993).
DHAEAAT J-e3 71es Fd5= 58)
& A55ge) ERAED HT LEFALL A
5= 7)H(Knight, 1995; Lephart %, 1991)0]ch
S&A4 §-S(isokinetic exercise)2 %8 $27 41
4 5% XY AEE} SEE AR £F
(isokinetic dynamometer)ol] )3 w]E] AAFo}X)A
U A f-1E= 7FsE 25 o)tiDavies, 1992;
Hislop, 1967; Moffroid 5, 1969). 5 2815
de 7ol Hed 9ol mvll e gekdt
(Levangie®} Heny, 1996; Moffroid %, 1969). 5
5 AF &5l ol Bl MR g
o2, A7E S ALY AL WE SR o
L AxY P& d 5 U7t B 2 99 &%
dg muHon WA 4+ Al EAo)
g Aol A vk a1 F454 Ahle
#dY FAAE 58802 & 4 A o F
7] Wi EAge #E 4 THES UE 259
FE glo] T F YA FrHDavid F. 1993).
seolerELe Aue eEE B 41 W
Ev A d(lincarly) o g Mogs Ao o3
o) Fo F5E o83 AOE A FF
& A% EEelevEY S HZ(ump)E 3= B¢k
o] AdoA HAERs AlRb T2 YT A
A AIZHe 435l Zlo)tiKinsere} Colby 1996).
HE WHgo] AA Hgol FFS Fohw
deA YA, WHEo] J|5Fde JIFE FeA

L2 o

-2 —



B8] otk oo B AT W, dEd WHg
| 384, SetolenlEd, $&54 &5 nxe
R EOH'LJ} skl 2 FFo) gl

O

IT. o+ &

£ ‘{i—?-’r: 2007‘{1 6¥ 25%E 3¢ 30974A o
4 5 AT o197 0] £4)
o gln Baol S £E5e o4 Qb vy
089S ddoz 4% Folud e A% 4
aglont, dPATE @8 $28 Aso A
- Aske dzae sadls

-
g
<
_g

51
X
ﬂfi
{o
_>:
=
Ed
i
go T
A

47 %@ ZH|(CYBEX  6000(Cybex. Model
Y. US.A)

I 8¢ FFse e o8l AR Ao
< s AHME 4B gErlE
e 8aL Eﬂ}omﬂﬂﬁdw@ ;‘7&6}7 Asix= 5
4 HEs sgon, T4 2SS YEiME
&4 ZXACYBEX  6000(Cybex. Model 770.
NY. USANE ARSIt didate w=x] &%
53 535 83l slar d4A A8 94 7
PEL AFE H Y= 50
45 2EUe vlge 6ok=9] 7t
# Aol F e &g 0] ek RE Al
2o & Hell MAA sz B AHY A F
g e M o £8 dE ga Bolx de

WHE, W] WAEo] Y% el viXe B
J‘IZW%‘L Foteek ARtk o] AAe] F W
EETH2401s). 3 2 wY) 439 7}
1 e vl M RE &) B FHu
o] Folg %—76??3‘]{— ZAlel olnf WAHEE 3 oy
< AT MUE W ol
HUj2 #o] ¥E XE AT F Bg HEg
Z g AA HdZ #o] HEE sto 1 Al
oA feo] Bz FE-g SRR FEHA4 2% B
S golry] 918kl CYBEX 6000(Cybex. Model
770. N.Y. USA)S Algsta] 2848 Qo)) g
Aol wE AL AARYHA SF)A 8
Aol BE WAL WA s BEBYL
CYBEX 6000 3@dZ3 Uds) & 3 ngs} =
=

&4 $EL 2T 60°9 120008 AASHh

T 3> 7 A4S 28] 94T F 48 ANF @
& sk S48k

4. Mz}

1) Zzbe] Ao oA didAtel 38 vl
oF e "as olg 4% & 2 AnE 7
=3t

2) gl €k g e 158§
ook do. JEY 48 d9E YA BRE o
AEe g 95 BAMA 10em 7kA) &
I%E gtk o] W thade 158 FF ghopA <t
e A% F oA FA

3) A TElE AW S wEA) 7134
712 AEE Alegtn gtk g X F
olgl&E 7Vd3d AEH AR FolFuh

4) 7FsAR AAE vHESta AR Ale)
© SAE ks gt} 1Ea AnE 7183

-

A

o
AT

BE ABEE BA zaad I8 SPSS 120
ol g3l BAAMY Y. Added dizTe]
S«{} zpolE W] 98 SYIE - Wé% &AL
aFY WA dd 39 V5 Es Yol
A8l SR E @RS 6}%11:} frolpE a=.05

_\l-LaLmlO



g oesia) A3A AL

2 83k

W A~1Znf

1. iPChalxle] ptsiol =5

£ A7 7R didAbs & 30%ola AET
3 gz Zb 1530k Y] A% 24.07:
1.94A10)1, 71= 175.73+4.18cnol™, AFL 70.27+
5.36kgolt}t. iAol A#ME 23.53+2.10011, 7l
174.603.74cmel™, A)5-E 69.60+4.55kgo|TK Table 1).

Table 1. General characteristics of subjects.

Icing group Control group
Age (years) 24.07+1.94 23.53£2.10
Height (cm) 175.73+4.18 174.60+3.74
Weight (kg) 70.27+5.36 69.60+4.55
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1G : Icing group, CG: Control group

Fig. 1. Comparison of time on pre- and
post-infervention shuttle run in groups.
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Table 2. Comparison of time on pre- and
post-intervention shuttle run in groups.

(unit; sec)
M£SD t-value p
Icing group pre  7.74+0.60 -449 661
post  7.76:0.60

Control group pre  7.30£0.95 1613  .129
post  7.23+0.93

Table 3. The difference between groups in time
of shuttle run.
(unit; sec)

Icing group Control group t-value p
M£SD M£SD
post-pre  0.02+0.18  -0.30+0.16

0.774 0.445
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Table 4. Comparison of hight on pre- and
post-intervention vertical jump in groups.

(unit: cm)
M£SD t-value p
Icing group  pre  24090+8.57 2219 0.043
post 239.27+9.17
Control group pre 23947769 -1.451 0.169

post  240.40+7.33




Table 5. The difference between groups in
height of vertical jump.
(unit: cm)

Icing group Control group t-value p
M+SD M+SD
-1.70+2.93 0.90+2.47

post-pre -2.625 0.014
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Fig. 2. Comparison of time on pre- and
post-intervention vertical jump in groups.
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Table 6. Comparison of peak torque on pre-
and post-intervention 60° isokinetic
exercise in groups.

(unit: Nmy)
M+SD t-value p
Icing group  pre 51.67+12.19 2.646 0.031

post  47.00+£13.07
46.87£7.65  -338 (.741
post  47.13+7.66

Control group pre
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T 2§ 93 23 e nage W, $AHes
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Table 7. The difference between groups in peak
torque of 60° isokinetic exercise.

Icing group Control group t-value p
M=SD M£SD
-4.47+6.96 0.33+2.97

post-pre -2.458 0.02
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Fig. 3. Comparison of average peak torgue value
on pre-pro 60° isokinetic exercise in groups.
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Table 8. Comparison of average peak torque
value on pre-pro 120° isokinetic
exercise in groups.

(unit: Nm)
M=SD t-value p
Icing group pre  20.00+£5.73 2156 0.049

post  18.20+3.84
Control group pre  19.87£7.61 -.683 0.506
post  21.2049.03
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Table 9. The difference between groups in peak
torque of 120° isokinetic exercise.
(unit: Nm)

Icing group Control group t-value p
M+SD M+SD
-1.80+3.23  2.67+5.35

post-pre -2.76  0.010
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Fig. 4. Comparison of average peak torque value on
pre-pro 120° isokinetic exercise in groups.
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