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Abstract

Purpose: This study aimed to investigate the application of temperature to balance the training by observing the effect of sensory
changes in the foot sole area on dynamic equilibrium ability through change in the sole temperature.

Methods: Participants (n=49), who were selected as a certain standard, applied cold and hot packs for ten minutes at two-week
intervals, and the laboratory’s internal temperature was maintained at 25 C. The subjects were measured before and after the cold
and hot applications in the stable condition with bare feet.

Before each experiment applied the cold and hot packs, the balance ability of the ordinary temperature was measured once by
conducting a limit of stability test using Biorescue, and the changes in balance ability were observed by measuring once after
applying the temperature to the foot sole by means of the ice pack and the hot pack.

Results: The results of the dynamic balance test, both before and after the temperature application, were compared, and it was
confirmed that the moving area before and after cold application decreased significantly, and the moving area before and after
application was not significantly different. The mean of pre-post area differences was found to have decreased at a statistically
significant rate in the forward, backward, rightward, leftward, and total areas for the group that received the cold application
compared to the group that received the hot application.

Conclusion: These findings showed that cold application to the foot sole decreased dynamic balance. There was no significant
difference in the dynamic balance ability both before and after the hot application to the foot sole, so it is difficult to conclude

that the hot application affected dynamic balance.
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of AR A G LA ool Wule grztel 9% 243 ol4ke] AWE Mol Aol girk(Bohanon 5,
S AAA g 24, A BALS Z AT S Q=R 1984),

FP5ol AOE BHE 2AL WESE AYoR B ATo] Fold AWK AAY SHL g
HAE T 7} ZFch(Table 1).
Table 1, Physical characteristics of subjects
Factor (n=49) Mean + SD
Age (year) 21.0+1.4
Weight (kg) 62.5+12.4
Height (cm) 167.0£8.8
BMI (kg/nr) 2234322
Difference in length of both legs (cm) 0.3+0.2
2. A9 A3 wEold =4 WAl Yess #PEo] &
F5tthal Rtk (Jung 5, 2013).

AR Yo Rl 25 TE ASYIMHwang,  AF olF WAL 4 FHO YA HE Qo=
2011) AP wravlel BukAE HEHER S AFHS ofF WHS WHHOR A7 She] Aupur
Ak WAE AWY LG AP 25709 e F o BH AL FAFIE BE dFolth F o]F H
of A=e| gaFo] HAHES sHick Ho| grastyl IuE B AFHS SASE 79

AR RS wkel e obgE Aol W2 Eel gag ot
Ag A, g LEg ZARYL, FASHS Y
e Ag 5 ooz APt Y3 2 Agete 247t Foot tempersture
9] AF oA Hfo] Y AF(PEDISTAR ELITE 2015, RM
Ingenierie, France)E ©|-83F <FFA  $HA|(limits of pter Soélsesirr?cme
stability) AAFE 5o 2o #H5HL 13 2Ae Delnce sty
al, oo A 3(ice pack)y| St (hot pack)S AF-g-5Fo] uf
Tol £xHe  13] ZHst] FP5 0] WS w 15tCold application
- - - - Znd Hot application
SithFig 1). vloledl AT E #EEY 54 2 29
A A" o g2 thoFst AFFS thAro 2 oF 130o] 71X 9] A Faoot ten?peratm‘e
X9 5Y 33 S0k, of 309 7pA 9 chokat e st the fest
A5 g ZRIUS F9) AR W WS 50 B moasrement | Two wosks et
4 9le A Eof(software)o]tt. ZA Tz W & 8} v e oo
vhel QA B AR ALE AR A Al experiment
sHoR FAo LS FAE & Qe HY TAE . . .

Fig 1. Experimental diagram
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Fig 4. Measuring temperature by keeping
constant distance

Fig 2. Temperature application position
(front, side)
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TH 7 (Paired-Samplest-test)S  AH-&3} % 1L, CAg
d, F olmwd uwumde =gnE THY
(Independent-Samples t-test)S A3t BE 4 A
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Table 2, Comparison of the temperature of the sole before and after application of temperature

Factor (n=49) Temperature (C) t p
Ist. before (C) 28.40+2.30
3 42.37 .000
metatarsal bone after (0) 14.72+1.60
Cold application 5th. before (C) 28.09+2.42
) 37.97 .000
(Left) metatarsal bone after (C) 14.32+1.89
before () 27.21£2.11
Calcaneus 3293 .000
after (C) 14.33+£1.96
Ist. before () 28.47+£2.28
. 39.57 .000
metatarsal bone after () 14.26+1.78
Cold application 5th. before (C) 27.87+2.36
. ) 37.45 .000
(Right) metatarsal bone after (C) 14.1942.02
before () 27.314£2.09
Calcaneus 29.49 .000
after (C) 14.58+2.20
Ist. before (TC) 27.93+£2.27
. -29.46 .000
metatarsal bone after (C) 39.16+1.37
Hot application 5th. before (C) 27.45+2.45
3 -29.51 .000
(Left) metatarsal bone after (C) 39.11+£1.23
before () 26.89+2.41
Calcaneus -27.81 .000
after (C) 38.06+1.53
Ist. before () 27.82+2.32
. -27.73 .000
metatarsal bone after (C) 40.19+2.02
Hot application 5th. before (C) 27.30+2.38
. . -30.59 .000
(Right) metatarsal bone after (C) 39.19+1.65
before (C) 26.48+2.45
Calcaneus -27.45 .000
after (C) 38.17+1.96
SHtete| 2& Hat X F¥sHol olxle gg 53
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Table 3—1, Comparison of moving area before and after cold application in group

Factor (n=49) Before (mr) After (mrf) t D
Front 4970.38+2111.28 3803.61£1652.25 5.72 .000
Back 2710.51+1026.49 2306.42+1080.35 3.83 .000
Right 3887.95+1426.49 3082.18+1244.41 6.15 .000
Left 3793.06£1517.98 3027.85+1380.50 5.36 .000
Total 7680.98+2853.11 6110.02+2518.23 6.28 .000
Table 3—2, Comparison of moving area before and after hot application in group
Factor (n=49) Before (mif) After (mm) t D
Front 4785.9842514.08 4706.02+2312.87 0.43 .666
Back 2634.34+1514.16 2542.51£1275.84 0.81 422
Right 3628.42+1884.00 3515.81+£1744.73 0.85 395
Left 3786.40+1895.46 3723.28+1690.40 0.41 .681
Total 7433.75£3703.78 7260.89+3335.55 0.65 514
3. 2% 79 LEAE AF olF WA o] ujm 719] Aolg Hlmw BAY Ao ¥F, HE, 022, 9

2 9% ko) LEAE AF WA

&, A Kol A

4)(Fig 95).

§ol8 429] 2|7} LhebeTh(Table

Table 4. Comparison of moving area difference between before and after application of temperature
between groups

Factor (n=49) Front Back Right Left Total
Cold 1166.77+ 404.08+ 805.77+ 765.20+ 1570.95+
0
1425.52 737.59 916.46 998.95 1749.62
Hot 79.95+ 91.83+ 112.61+ 63.12+ 172.85+
0
1287.05 794.07 920.58 1067.41 1839.62
t 3.96 2.01 3.73 3.36 3.85
)4 .000 .047 .000 .001 .000
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TR ANTTBE R INT T XS T g oopom o
Hoop Mo W7o gl g No® 3 aHE <
]. )| . — ) N~ —_.——
MﬂvﬂoﬂﬂﬁA MAXQLWM MN_JN_GIOU_.HI J wa ”__MWM,M.L ;]oL .ATM_.:._
R TN R R =T S LB cF R Aol L B
Wopr FwE WA g B om B w New TNEE R oo W
R = ~° %%0}5256% o T X0 ®
CLETEEEREELULE raziimoze
.A_l mr W_E X _ ) Ot _.:‘_ ﬂn O# .ﬂU ﬂl it © B3 Jl ,Ul oAl W m_u.o OE
ol Hmo N 5 o ™ ﬂo@HH}ﬂA.lﬂﬂl ol .Mﬂ“_.or,mu =% AN o0
mo_ofl_‘_moa_.L_oe_uoﬂﬁu mﬁﬂmﬂqﬂl_ ozmmﬂﬂe_e.mo
G b oT BO Jo e o B X MT T go N T IH I- o) <k ) X do 5
- ﬂ%h&ru.xeﬂow%ﬂ_.%ﬁﬁ%_ﬂ%%g%@%w%
~X ut — = i~ ! le]
ﬂ%ﬁuﬂ&ﬁﬂl.ze%%ﬂﬁwwﬁuMWMMm.Lﬂoﬂmmﬁm%moiﬂﬁL_o
—_ — 3 = —_ ! ~ T )
A]]Mor,lyAﬁnﬁ]/OQﬂo ~UI7 EwoﬂumLAQH_Lﬂ_o 7o
AT TSR LS LR e
T < o T = - o = = oF N o r-r
FieRT L oe e ARIISESHTRT
Tl _ a ~
Moﬂuﬂmﬂ%uh&7 mo#PL_L%H%m%%%ﬂi%%a
o I EE @ N T e Dy R o< .
SR T EE DR SRR R
o o W R D oﬁﬂomﬂwr‘ml.clﬂﬂ.mo*;wrx% o DE
o o ‘_ou’utﬂd ok sLE oD o W W do B X —
do OV omy o B WK o T TS ) g %o FORT W RS
° B B N FTd N POl ok N T WX e ol T E
_@MH%%% %&Mw_rﬁw:ﬁoﬂ urm%@rﬂﬂ%
fo 2w g NT X W F g% R
%%%%ﬂm\ T T o TR E_Emﬁﬂm %M
FREYNE I tEodr rhiord
= 1 Do 2o %mulmﬂdw% Wo=2 o ¥ 3
XN FamE Py o & g S o2
Az#oo_e%yﬁ AL NI ,MHPN
) T N il pm &9 o
o .WL.
oo Ao U N o Y o BT 1 B do X
XTREYNE s EsPE e 2 ¥sr o, H
A A N
W L DandT Wa)%mﬂo%ﬂmﬂ SaT T A
— o X e X T o= W W o
ﬂ Aot,.r\b./u = 3 ™o AOE‘_‘.FNI&:;O
ShE N & bl & A T o o w0 R Tk w
. Gl gxPH O HTTRE xNg P
= ¥z lEw P H T TP N bw TS
X7 = B L N g X-
TAy TR CERTER T Y Ry d
B ETEGA S N LT TR 8 g PN
my W 1.ml o ese) 1DJW N Ot HOI o ._M.n.___ll EO H_v.._ ,_l_m.*l X,._ Ot ﬂ_l ;oT o_.._ ;oT M._
O_l Gl wmﬁ W.I lﬂ B WJ LE: X T - % H;l G O_E sl ﬂ_l ,_|__0ﬂ WH ,UIL ‘u.ml
o)y - EH B o & A T W T o om < DI
ey BF o|/ o & A ol e T AR o) < oo
o W~ N T g C e Com ol co oW oo
SO I N NI S SN C I B oW BN

of o




chetsgrelst=lx| M7a M2z

thLee & Jeon, 2012; Ryu 5, 2014). = 4% I35}

B3 nG484 42 55 23 adel @ A

S

o
O:

do O oot
N
(E
b
al(e
=
N

» oo rlo

=
X

rlr

o _{N jg FE
N
Al

_,_
.

julss
o
EN
O
or
)
> mlo
Ay
oX
2_1:
Lo rir
4
o
B

=
2
ofr
L
D)
i
o
2
£
jnkad
i)
)
rO
off =

2

il of ot
lo o 1o

st
fu
o
1B
4
2
>,
rr
2
o,
X
n}
iy

Y
ol

ot

re i
o2

o

2

ok

-
= e
re
ol
=
ftf
=
o

oo 2
T
T
)
—_

r:sliru
1o Hox glr a0 o

¢

® ooy
we o o
ot
R
%
i
N9
(o]
o
et
W |o
o o W ow=
Ix)
[Tt

i
op
filo
of
&
N
4
op
)

x

o

=
of
ook
=2

M2 2 o mn 3 o i o rx
iu)
i)
o2
r
re
-
N
N

o 18 o%

ol o

=
a
gl
s
=

P ko
ok

oz

N

< v
N

N
N

(o]
Lo
B9

£ d
b

r (

o ol
o flo

1
oy P &

o
Ol
< o
b
4yt
oo
oyl
)
i)

i)

fo

o

v

K

o

S

) N
L7

o
N
lo o
o
& 2
or
& oo
Loy
oo o G
ox
2
)
o Ho
rR off

54 FP5Ee 25t BA FIAAE 5
eEdg A5 AR vmstel WAE A7 ofF
wHo] o5t Fashs An £48 Baol ofFH
#o] ol Zol7h gl AL FAAT. 919 Atz
el o, wulere] WAge 54 FaEel A3
2 geects A% o 4 9lon], 248 B2 o)F
Wao] Wste fojax ghgtomz £xgo] 54 7
Wselo] olfe Qg nATkL Bt of Yt

B AT AvE F3) A4S sokd 4 g

zF31

il

4d

Bohannon RW, Larkin PA, Cook AC, et al(1984). Decrease
in timed balance test scores with aging. Phys Ther,
64(7), 1067-1070.

Chae SW, Park KY, Kim YS(2011). The effects of
functional foot orthotics on the balance according to
Foot Shape. J Rehabil Welfare Engineering & Assistive
Technology, 5(1), 47-52.

Choi MH(2013). A study on the health promotion by foot
reflexology. J Sustainability Res, 4(1), 93-107.

Han SH, Jung M, Lee JW(2006). Pedobarographic analysis
in functional foot orthosis. J Korean Foot Ankle Soc,
10(2), 125-132,

Han SK, Lee IH, Park NR(2016). Reliability of static
balance abilities measure using a smart phones
acceleration sensor. J Korea Academia-Industrial
Cooperation Soc, 17(6), 233-238.

Hong YJ, Kim C, Park MS, et al(2006). Changes of
pre-auricular cutaneous blood flow and skin temperature
after dry heat therapy and moist heat therapy. J Oral
Med Pain, 31(1), 47-57.

Hwang JA(2011). Influence of indoor temperature and CO
., level on subjective response and work performance.
Graduate school of Chungbuk National University,
Republic of Korea, Master’s thesis.

Jeon JK, Kim JW, Son KH, et al(2015). The effects of
whole-body vibration stimulator on the static and
dynamic balance for the 20’s women. J Korea

Entertainment Industry Assoc, 9(1), 143-151.

56 Journal of The Korean Society of Integrative Medicine \ Vol.7 No.2



N
08
A

d - 2ho)s] - 2

i
oN
ol
re

Jung JH, Kim JH(2013). Correlation between bilateral
reciprocal leg press test and the balance in chronic
stroke patient. J Korean Soc Phys Ther, 25(4), 180-186.

Kim JU, Park MC, Choi SM, et al(2013). Effect on body
balance due to occlusal biteplane splint. J Korea
Contents Soc, 13(4), 273-280.

Kim JW(2013). Complications related to shoulder instability
and its surgery. Conference Proceedings of Korean
Shoulder and Elbow Society, 11, 172-184.

Lee BJ, Lee DY, Nam HC, et al(2012). The effects of
visualization training on static and dynamic balance in
proprioception impaired stroke patients. J Sport Leisure
Studies, 49(2), 1031-1040.

Lee JH, Jeon JG(2012). Change of isometric contractile
force and muscle activity applying ice and hot
according to the time on biceps brachii muscle. J
Digital Convergence, 10(11), 459-465.

Lee SH, Choi YG, Lee WS, et al(2015). Development of a
physical therapy system for enhancement of balance
ability. J Korean Soc Computer Game, 28(2), 205-213.

Lim NY, Kim JK(1993). Differences in body temperatures

according to three methods of cold application. J

Korean Acad Nurs, 23(2), 157-169.

Meier PM, Berde CB, DiCanzio J, et al(2001). Quantitative
assessment of cutaneous thermal and vibration sensation
and thermal pain detection thresholds in healthy children
and adolescents. Muscle and Nerve, 24(10), 1339-1345.

Oh JK, Kang SW, Piao SZ(2016). Differences in knee joint
proprioceptive capabilities according to hot and cold
stimulation. Sport Sci, 33(2), 125-135.

Park YJ, Lee JS, Seok MG, et al(2016). Effects of 9 weeks
core muscle strengthening exercise on static balance,
gait balance and maximum gait speed for women in
twenties. Korean J Sports Sci, 25(5), 1227-1239.

Ryu JJ(2012). Effect of changes in cutaneous sensory by
temperature  stimulus on maximal performance,
proprioception and muscle activation. Graduate school
of Kookmin University, Republic of Korea, Master’s
thesis.

Ryu JJ, Lee KK, Kong SJ(2014). Effect of changes in
cutaneous sensory by temperature stimulus during squat

jump on maximal performance and muscle activation.

Korean J Sport Sci, 25(3), 423-433.




