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| Abstract |

PURPOSE: The purpose of this study was investigate the
changes of gastrocnemius (GCM) muscle activity by applying
different hot and cold therapeutic modalities.
METHODS: A total of 20 healthy subjects were enrolled
into the study. We selected transfer modalities that are
frequently used in clinical settings: conduction, radiation, and
convection. We performed hot pack, ice pack, and infrared
therapy for 10, 20, and 30 minutes. After each application, a
break was taken between each day. In addition, we performed
cryotherapy for 3 min (airflow rate = -6~-207C). We
measured muscle activity changes in the GCM muscle.
RESULTS: For the conduction method, muscle activity

significantly increased after ice pack therapy for 10 min and
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20 min but decreased after hot pack therapy for 10 min and 20
min. For the radiation method, muscle activity significantly
decreased after infrared therapy for 10 min and 20 min. For
the convection method, muscle activity significantly
increased after cryotherapy for 3 min and 10 min. There were
no differences in the change of muscle activity in the
conduction and radiation transfer method using heat.
However, there were differences in the change of muscle
activity in the conduction and convection transfer method
with cold application.

CONCLUSION: For a reduction in muscle activity,
regardless of the transfer type, thermal application for 20 min
would be effective. For an increase in muscle activity, cold
pack application or cryotherapy for 20 min would be effective.
This study could contribute toward therapeutic modality

application in changing muscle activity.

Key Words: Cryotherapy, Electromyogram, Gastrocnemius,
Hot pack, Ice pack, Infrared



2 | J Korean Soc Phys Med Vol. 12, No. 2

ILME

e W g Age Wy AR A% FHL Slat
WO, AEW Hu] 7he} ve] BAYA, B
o AR S g e Hge) et
2 WEE Fol 2 A9, 934 s BE e g
A717) §1 F4H ARE o olgHm, 5 P
P Bl WFRE T3 BF 2TS FHINE

= 2007; Nam 5, 2007; Kim &, 1996).

WA A== /\}%GP% %%:ﬁ ety &, W5,
49 o]t 27 b
0]‘1] % %P/i] Sl UZ}E} Z1E(conduct10n) B A}(radiation),
o F(convection) 2 U X ch(Nadler 5, 2004). A= A
o o] 4R o 65~75C9) 9L olgste] B
o 7w 271 WA Ao 2H0] e
2 LA A B2 287 H(muscle spasm)S

713, WEiEe 9 52 A= S AAA A
o olufu} % 2e| A o] AEAA Bk 37
st ak7} QlekHerman <5,

Ak wralo] Mol awe Byt 23
e ablol 48 ol g2 Al 42
2

Al

_1

| o :L;qix] E(cryotherapy)%
1% B4ste] o] $9 W4 otz 34 WA
Hasl ghajoa 2 B oolyof] i & 4 9lo]
Z 2= 9lthLee 5, 1999;

M o off N o
[y=)
()
[an)
W
u)
du
R
gt
ol M
1>

il
>,
)
i)
18
=2
ru
H
dlo
o

A3 ﬂ?e oy 2 g A8 Al 2= H3KKim
5 2013), 55 HIKKim 5, 1996)°] et A7t o
otk sHAYF Ee A BARSS 2573 (hypermobility)

Table 1. Characteristics of study participants
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Parameters Gender (male/female)

Age (years)

Weight (kg) Height (cm)

11/9 21.80+4.13

57.43+11.81 168.76+8.92

All data are expressed as means with standard deviation (M£SD)
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Fig. 1. Hot pack and ice pack modalities
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Table 2. Change of muscle activation after applying heat and cold (V)
Parameters Pre Post 10min Post 20min Post 30min

Hot™** 47.57+£12.74 40.65+8.93"" 40.54+10.822"" 46.60+13.73V9™

Ice' 47.57+£12.74 55.03£14.777" 57.40+18.89°" 4532414347970

t .000 5.409" 6.241" 1.552

All data are expressed as means with standard deviation (M#SD)
Tasted by Independent t-test @ p<.05)(##; p<.01)(w; p<.001)

Time-variation was tested by repeated measure ANOVA(T; p<.05) (TT; p<01) (TTT; p<.001) and Post-hoc was contrast test

Hk

Hot pack V; pre-post 10min.(""; p<.01), ?; pre-post 20min.(
30min.(""; p<.01)

; p<.001), *; post 10min.-post 30min.("; p<.05), ¥; post 20min.-post

Ice pack ¥; pre-post 10min.("™; p<.001),%; pre-post 20min.("™; p<.001),”; pre-post 30min.(""; p<.05), ¥; post 10min-post 30min.(*";

p<.01), ?; post 20min-post 30min.("*; p<.01)

Table 3. Comparison of muscle activity according to type of heat (V)
Parameters Pre Post 10min Post 20min Post 30min

Hot ™' 47.57+12.74 40.65+8.93"" 40.54+10.827"" 46.60+13.7379™
IR"™* 47.57+12.74 4245410247 4174417279 45.47+14.417797

t .000 -.158 474 .023

All data are expressed as means with standard deviation (M#SD)

Time-variation was tested by repeated measure ANOVA (T; p<.05)(TT; p<01) (TTT; p<.001) and Post-hoc was contrast test
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Hot pack V; pre-post 10min.(""; p<.01), ?; pre-post 20min.(
30min.("; p<.01)

; p<.001), V; post 10min.-post 30min.("; p<.05), ¥; post 20min.-post

Infrared ; pre-post 10min.("™; p<.001), ®; pre-post 20min.("""; p<.001), 7; post 10-post 30min.(""; p<.01), ¥; post 20min.-post

30min.(™; p<.01)
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Table 4. Comparison of muscle activity according to type of cold (V)
Parameters Pre Immediately Post 10min Post 20min

Ice 20min” 47.57+12.74 57.40+18.86"" 52.93+.16.427" 50.87+15.477"

Cryo 3min" 47.57+12.74 63.51+13.477™ 53.57+22.179" 48.47+15.117"

t 000 2.175" .506 822

All data are expressed as means with standard deviation (M#SD)

Tasted by Independent t-test (*; p<.05)

Time-variation was tested by repeated measure ANOVA(T; p<.05) (T1; p<.01) (TTT; p<.001) and Post-hoc was contrast test

Ice 20 Y; pre-immediately(™; p<.01), 2
30min.(™; p<.01)

Cryo Y; pre-immediately(™; p<.001), ®; immediately-after 10min.(**

after 30min.(**; p<.01)
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