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The effect of whole-body cryotherapy intervention after an exercise on MVIC
and ROM of EIMD
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Abstract
Background: The purpose of this study was to investigate the effects of WBC (whole-body cryotherapy)on the
MVIC (maximal voluntary isometric contraction)and active ROM (range of motion) recovery of after EIMD
(exercise-induced muscle injury).
Design: Randomized Controlled Trial.
Methods: Thirty subjects who are student in their 20s at a university participated in this study, these subjects
were assigned into three groups, a control group (n=10), experiment group I (#=10), and experiment group Il
(n=10). The subjects in the experimental group I were intervened by WBC (-130°C, 3 minutes) before induced
EIMD, the experimental groupll were intervened by WBC (-130°C, 3 minutes) after induced EIMD, and the
control group weren’t by any intervened after induced EIMD.
Results: First, In the comparison of the MVIC, there were significant variations with the lapse the time in three
groups (p<.001) and there was a significant interaction of time and group (p<.001). In the among group compar-
ison, the MVIC of experimental group II was significantly larger than those of other groups (p<.001). Second,
In the comparison of the active extension angle, there were significant variations with the lapse the time in three
groups (p<.001) and there was a significant interaction of time and group (p<.001). In the among group compar-
ison, the active extension angle of experimental group II was significantly smaller than those of other groups
(p<.001). Third, In the comparison of the active flexion angle, there were significant variations with the lapse the
time in three groups (p<.01) and there was a significant interaction of time and group (p<.001). In the among
group comparison, the active flexion angle of experimental group II was significantly larger than those of other
groups (p<.05).
Conclusion: The above results revealed that the WBC intervention after an exercise had a positive effect of
muscle function after EIMD. Therefore we can consider the WBC as a considerable intervention method to pre-

vent or reduce an exercise injury.
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WBCE 25 242 W¥7; x5 o] &3ko] A4 oF -110TColA -140CE A H= AL 37 0 2 HE ©hA
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EHAo] Z71ES B a3 O 1, Rivera $(2018) A T8-% SkAlo| Al WBCE 35 £¢F AUd® =3 Ay}

) z=Ttol Hlsl] AlZA obd® 71 & S(visual analogue scale; VAS)ollA &50]
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Figure 1. Diagram of experiment procedure
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Figure 2. Digital muscle tester Figure 3. Double-armed goniometer

%Ziii waT F A 74738 4 F Baks ARkl 34 &
Al AATE-E 90° = -2 7, 2017) T
EU%, HE AEFau2e A8 75 455 S48 55

o3
PN
Ax F 33 5743+ thBlonna 5, 2012)(Figure 3).
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o AT A 42 Windows$ SPSS 18.03 ARgstalom Hwk 3 w44 AHS 918l one way
ANOVA S A 36‘}%‘;2@, A 2F 71308 gl ang 918 W =g EARE A (repeated measure ANOVA)= A1 3
SHlTh AR Tukey WS o183, FAFE2 a =002 AA3Ih
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1. 917 CHARISS| BN E4
AT oAb Hyrtololl Qlo] RIS 24.87+1.334], AT 1S 23.4044.384), AL = 22.30+0.17419

Table 1. General characteristics of subjects

Control group (n=10) E- I group (n=10) E-T group (n=10) F )4
Age (yrs) 248741 33° 23.40+4.38 22.30+0.17 1.187 567
Height (cm) 176.88+5.74 175.70£5.77 176.10+2.31 1.231 482
Weight (kg) 68.3344.52 65.06£5.13 71.90+4.28 0.487 417

*M=£SD, E- I group=WBC intervention before an eccentric exercise on EIMD of biceps brachii; E-IIgroup=WBC intervention
after an eccentric exercise on EIMD of biceps brachii
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ol 270 HH7)E 176.88+5.74 ey, A1 9] HFE7]= 175.7045.77 en@) 1, AT M= 176.1042.31 cn

O| AT BFF i) Hat w Al 68.3344.52 kel a1, AT 1 9] Hat w57l 65.06+5.13 kegQlar, A1
T 71.90+4.28 kgo| Ut B o] AwtA 56 wpE A4 A AT SAIEE fo)gt Aol §llti<Table
1>,
2. MVIC

A 2rell MVIC ZFo] & WHESA aEAS AAlst A, Ao o] @l dolA AlztelA s SAS A o=
FoIgE 2ol 7k SISlaL(p<.001), A ek 7ol F-o] 3k wza-go] I3 m(p<.001), Hek 3+ w3 xgoﬂ =
2%t Apol7k QAT p<.001). Tukey®] AR Ao, AU I7F o2 el Bl8] MVICZE 7] e v
'2EAQ AS & T AUAST<Table 2>

Table 2. Comparison of the change in the MVIC among groups

Items Control group (n=10) E- I group (n=10) E- L group (n=10) post-hoc”
pre 15.66+4.25° 15.78+1.31 15.70+2.55
post-24h 9.12+0.70 9.01+1.29 13.74+0.88
post-48h 9.83+1.55 9.57+2.10 15.08+2.37
F 27.638 18.421 10.379
EI>EI>C
P time: .000* timexgroup: .000* group: .000*

*M£SD (kg), *p<.001, 'Repeated measure two-way ANOVA, "Tukey, E- I group=WBC intervention before an eccentric exercise
on EIMD of biceps brachii; E- Il group=WBC intervention after an eccentric exercise on EIMD of biceps brachii
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Ak 2rel B2 2ol 5 MHES FAREA S A Ay He ) ;fﬂ)r oA Aol M= EAIEHA 2
2 st 2po) 7} A a1 (p<.001), AlZF Ak 7F M= {2l e w o Hp<.001), J+ 3+ a4
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oM = 293t xFo] 71 A THp<.001). Tukey?] AFEAA A3}

O gyl A& & 4 Sl t<Table 3>
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Table 3. Comparison of the change in the range of motion (Extension) among groups

Items Control group (n=10) E- I group (n=10) E-T group (n=10) post-hoc”
pre 1.46+5.38" 1.35£2.29 1.42+1.29
post-24h 2.62+.45 1.85+3.82 1.95+3.07
post-48h 7.09+0.78 4.33+2.38 3.4243.69
F 393.337 13.550 19.782
) ) C>EI>EIl
P time: .000* timexgroup: .000* group: .000*

*M=£SD (U/L), *p<.001, Repeated measure two-way ANOVA, "Tukey, E- I group=WBC intervention before an eccentric
exercise on EIMD of biceps brachii; E-IIgroup=WBC intervention after an eccentric exercise on EIMD of biceps brachii
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Ak 2ol FAEL Apol& WS BAHEA S AAS A, Al EazlA oA Aol A= AR
o7 Fo%t xFol 7} A aL(p<.001), AT At 7F oM T F-2 28
ol M= Fel gk 2kl 7F AN THp<.05). Tukey?] AF5-317d A3, AL M7F oh& ol vlsf 582




of
o
Al
)
rflo
o%
)
W
o
oo
o
Ho
ol
Jo
e,
ox
rl
Ho
b
oy
lo
i
=
olft
e
ox
ry
8
_V:I.
r o)
i)
Nl
ol
0%
do
=2
=)
N
rr
1:01:
_V\_I‘
2

Elu o a&2Q A& & 4 Sl t<Table 4>

Table 4. Comparison of the change in the range of motion (Flexion) among groups

Items Control group (n=10) E- I group (n=10) E- L group (n=10) post-hoc”
pre 141.13£3.77* 137.50+4.17 145.20+8.89
post-24h 112.40+5.42 111.12+7.12 112.87+11.35
post-48h 126.10+6.76 127.4942.55 130.3+7.88
F 42.729 17.557 15.187
. . C<EI<EI
P time: .000%* timexgroup: .000** group: .034*

*M£SD (U/L), *p<.05, **p<.001, 'Repeated measure two-way ANOVA, "Tukey, E- I group=WBC intervention before an
eccentric exercise on EIMD of biceps brachii; E-II group=WBC intervention after an eccentric exercise on EIMD of biceps
brachii
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