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| Abstract | (WDI), showed significant differences in normal eye open

(NO) and Normal eye closed (NC) tests when ice packs and

PURPOSE: Th f this stud t luate th
© putpose L s stucy was fo evaluate the hot packs were applied (p < .05). In the dynamic balance

effects of ice and hot packs on proprioception, balance, and . L. .
P Propriocep assessment using Y-balance, significant differences were

muscle strength in knee extensor muscle fatigue.

METHODS: A total of 31 male and female students in their

observed in all values except for pre- and post-intervention in

the medial and lateral directions (p < .05). The recovery of
twenties from a university in A, Chungnam, Korea, were . . . L .

proprioceptive sensation showed a significant difference
selected as participants. Three experiments were conducted . .

when ice packs were applied (p < .05). In muscle strength,
to assess static balance, dynamic balance, proprioception, and . . . .
significant differences were observed in all comparisons
muscle strength before and after induction of muscle fatigue, . )

between measurement time points (p <.05).

and following intervention. . .
CONCLUSION: Rest was most effective for static balance,

RESULTS: In the case of stability typical (ST), a significant L
and cold and warm compresses were most effective in

difference was observed in pillow with eye open (PO) when . ) ) .
recovering dynamic balance. For proprioception, cold

a Hot pack was applied (p <.05). The weight distribution index ) .
compresses were most effective. Muscle strength had a positive

tCorresponding Author : Seong-Gil Kim effect on recovery in all three intervention methods. These

niceguygil@gmail.com, http:/orcid.org/0000-0002-2487-5122 results show that cold and warm compresses can be useful in the

This is an Open Access article distributed under the terms of

the Creative Commons Attribution Non-Commercial License recovery of various functions related to muscle fatigue.

(http://creativecommons.org/licenses/by-nc/3.0) which permits
. . L . Key Words: Balance, Hot pack, Ice pack, Muscle strength,
unrestricted non-commercial use, distribution, and reproduction

in any medium, provided the original work is properly cited. Proprioception
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Table 1. General characteristics of the subjects (n = 29)

Variable Mean + SD
Age (year) 21.86 + 2.41
Height (cm) 162.37 + 26.34
Weight (kg) 66 = 12.29

*Values indicate mean + standard deviation.
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Fig. 1. Tetrax.
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Fig. 2. Y-balance.
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I

Participant Characteristics Investigation and
Experimental Methods Guide

l

Pre-muscle fatigue Measurement
(WDI, ST, Y-balance, Proprioception, Muscle strength)

|

Fatigue Exercise

2 subjects were excluded

3

Post-muscle fatigue Measurement
(WDI, ST, Y-balance, Proprioception, Muscle strength)

due to knee pain

T

¥ ¥ 3
Rest Ice pack Hot pack
|

Post-intervention Measurement

WDI, ST, Y-balance, Proprioception, Muscle strength

*NO=normal eye open; NC= normal eye closed; PO= pillow with eye
open; PC= pillow with eye close eye; ST=stability typical, WDI=
weight distribution index

Fig. 5. Flow diagram summarizing the study.
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Table 2. A comparison of static balance pre- and post interventions

Rest Ice pack Hot pack F p
Pre-muscle fatigue 14.10 + 4.98 14.68 + 4.86 17.42 + 9.89 1.869 161
Post-muscle fatigue 15.04 + 4.07 15.14 + 3.66 15.83 + 4.96 298 743
NO Post-intervention 16.06 + 4.70 14.56 + 3.87 17.32 £ 530 2.534 .085
F 3.037 220 1.169
p .056 .803 326
Pre-muscle fatigue 18.21 + 5.37 17.74 £ 545 1841 + 6.44 .104 902
Post-muscle fatigue 18.18 + 5.06 17.30 + 4.58 18.74 + 7.46 450 .639
NC Post-intervention 18.06 + 5.95 16.52 + 6.08 18.53 + 6.14 .870 423
F .020 1.096 .066
p .980 341 937
ST Pre-muscle fatigue® 18.66 + 8.57 17.46 + 9.80 17.80 + 5.05 170 .844
Post-muscle fatigue® 19.13 + 6.42 18.68 + 4.36 2244 + 991 2.307 .106
PO Post-intervention” 1894 + 5.73 19.13 + 5.96 20.06 + 6.30 286 752
F 118 373 4931
p .890 .692 015*
Post-Hoc A <B,C
Pre-muscle fatigue 2646 + 7.93 26.34 + 8.56 2641 + 8.32 .001 999
Post-muscle fatigue 28.40 + 8.92 2649 + 9.23 28.27 £ 9.35 393 .676
PC Post-intervention 2513 + 8.11 2526 + 7.57 26.56 + 7.47 304 739
F 2.340 449 1.117
p .106 .641 335
Pre-muscle fatigue® 538 + 2.77 6.30 £ 2.50 5.52 + 240 1.086 342
Post-muscle fatigueB 7.04 £ 3.39 7.26 £ 2.79 7.24 £ 3.02 .046 955
NO Post-intervention® 6.95 + 2.97 7.16 + 2.93 7.18 + 3.74 .043 958
F 4.16 3.497 4982
p .027* .037* 014*
Post-Hoc A <B,C A < B,C A < B,C
Pre-muscle fatigueA 5.38 £ 2.69 6.05 £ 2.31 6.00 £ 2.85 587 558
Post-muscle fatigue® 6.70 + 2.81 7.06 + 2.58 7.09 + 2.99 170 .844
NC Post-intervention” 6.28 + 2.75 6.89 + 2.77 6.61 + 3.12 317 729
F 3.041 3.479 4.839
WDI p .064 .038* .012*%
Post-Hoc A < B,C A < B,C
Pre-muscle fatigue 6.17 = 3.38 6.30 + 3.36 6.43 + 3.97 .039 962
Post-muscle fatigue 7.13 + 3.87 7.62 + 4.06 749 £ 420 113 .893
PO Post-intervention 772 + 4.16 7.18 + 4.04 7.64 £ 4.83 130 .878
F 2.641 2307 2256
p .080 .109 114
Pre-muscle fatigue 6.04 = 3.05 5.81 £ 2.72 6.25 + 3.99 128 .880
Post-muscle fatigue 6.58 £ 2.95 6.85 + 3.89 7.09 + 3.71 151 .860
PC Post-intervention 6.70 £ 3.51 6.41 £ 3.55 6.87 + 4.28 111 .895
F .821 1.617 1.394
p 445 .208 257

* p < .05; A Pre-muscle fatigue; B Post-muscle fatigue; € Post-intervention.
NO = normal eye open; NC = normal eye closed; PO = pillow with eye open; PC = pillow with eye close eye; ST = stability typical;
WDI = weight distribution index
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Table 3. A comparison of dynamic balance pre- and post interventions

Rest Ice pack Hot pack F p
Pre-muscle fatigue® 70.70 £ 6.25 71.19 £ 7.00 70.88 £ 5.21 .046 955
Post-muscle fatigue® 64.62 £ 6.23 63.05 £ 5.67 64.54 £ 6.69 .587 558
. Post-intervention® 6723 £ 6.22 67.51 £ 6.40 67.53 £ 6.48 .019 981
Anterior
21.279 55.609 35.936
p < .001* < .001* < .001*
Post-Hoc B < AC B <AC B < AC
Pre-muscle fatigue® 96.50 = 12.42 101.04 + 8.97 101.08 £ 9.60 1.838 .165
Post-muscle fatigue® 93.53 + 9.65 93.98 + 9.40 94.78 + 9.26 130 878
Medial Post-intervention® 95.62 + 10.33 99.02 + 8.74 97.78 + 10.87 .852 430
3.165 21.098 25.249
p .050 < .001* < .001*
Post-Hoc B < AC B < AC
Pre-muscle fatigue® 89.86 + 14.21 9593 + 11.48 95.09 + 10.98 2.071 132
Post-muscle fatigue® 87.17 £ 14.10 8793 + 12.82 88.57 £ 10.90 .088 915
Lateral Post-intervention® 90.78 + 14.20 9453 + 11.74 9291 + 11.73 .646 527
6.441 38.489 23.093
p .003* < .001* < .001*
Post-Hoc B <AC B <AC B < AC
* p < .05; * Pre-muscle fatigue; ® Post-muscle fatigue; © Post-intervention.
Table 4. A comparison of proprioception pre- and post interventions
Rest Ice pack Hot pack F p
Pre-muscle fatigue® 4.13 + 3.64 417 £ 3.28 413 + 332 .001 999
Post-muscle fatigue® 7.37 £ 5.06 6.97 £ 4.00 6.79 £ 4.35 129 .879
. . Post-intervention® 6.79 + 4.69 4.57 + 3.57 6.68 + 6.61 1.736 182
Proprioception
6.946 11.194 5.431
p .002* < .001* .007*
Post-Hoc A <B,C AC<B A <B,C
* p < .05; * Pre-muscle fatigue; ® Post-muscle fatigue; © Post-intervention.
Table 5. A Comparison of muscle strength
Rest Ice pack Hot pack F p
Pre-muscle fatigue® 106.40 + 44.41 105.97 + 34.05 109.73 £ 40.05 078 925
Post-muscle fatigue® 80.52 £ 37.95 7732 + 31.47 77.78 + 28.85 .080 923
Post-intervention® 102.83 £ 41.02 100.12 + 34.38 101.36 + 39.09 .037 964
Muscle strength
F 20.730 58.490 20.436
p < .001* < .001* < .001*
Post-Hoc B < AC B < AC B <AC

* p < .05; * Pre-muscle fatigue; ® Post-muscle fatigue; © Post-intervention.
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