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OBJECTIVES The purpose of this study was to effect balance according to various recovery techniques after

Keywords: Harvard step test-induced muscle fatigue in male college students.
Harvard Step Test METHODS Twenty male college students(22.20+2.06 yrs, 177.80+4.28 cm, 77.50+4.28 kg) participated in the
Icing . study, and their static balance and dynamic balance(Humac balance system) were measured after inducing
gApuoSrctlsef\;z;tsl?augee lower extremity muscular fatigue using Harvard step test. Muscle fatigue was treated in the following order:
Stretching no treatment in the 1st week, stretching in the 2nd week, icing therapy in the 3rd week, and sports massage

in the 4th week, and then post-test was performed in the same manner as the pre-test.

RESULTS In the case of static balance, path length on eye opened-foam was a significant difference in
'.) interaction effect between the group and time(p<0.001). Also, average velocity on eye opened-foam was a
Check for significant difference in interaction effect between the group and time(p<0.001). Dynamic balance was no a

updates

significant difference to recovery techniques(stretching, icing therapy, and sports massage).

CONCLUSIONS Various recovery techniques such as stretching, icing, and sports massage after the Harvard
step test-induced muscle fatigue in male college students did not affect balance. In future research, it is
crucial to enhance the scope of the target group, various methods of inducing muscle fatigue, and identify
the effects of recovery techniques.
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Table 1. Subject characteristics.

Variables Age (yr) Height (cm) Weight (kg)

Lean mass (kg) BMI (kg/m’)

Mean+SD 22.20+2.06 177.80+4.28 77.50+4.28

37.27+3.58 24.55+2.72

BMI: Body Mass Index
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Figure 1. Experimnetal procedure.
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Figure 2. Stretching, icing, and sports massage techniqus.
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Table 2. Static balance according to various recovery techniques.

Static balance Recovery techniques Pre Post F P
CG 97.00 96.50 A 000+
SG 97.00 96.40 Group i :
Stability Score (%) Time
IG 97.00 96.50 ™G
47 .703
MG 97.00 96.35
CG 11.10 11.77 i S
SG 11.10 1279 Group : :
Eyes-open plate surface Path length (cm) Time
IG 11.10 1177 TG
1.32 273
MG 11.10 12.64
CG 37 39 e 007
G 37 42 Group ’ ’
Average velocity (cm/s) Time
IG 37 39 TG
.85 468
MG 37 42
CG 96.40 95.70 i o
SG 96.40 95.55 Group : :
Stability Score (%) Time
IG 96.40 95.70 TG
29 .831
MG 96.40 96.05
CG 14.98 14.74 s =
SG 14.98 13.91 Group : :
Eyes-closed plate surface Path length (cm) Time
IG 14.98 14.74 TG
1.09 358
MG 14.98 13.40
CG .50 .50 o .
SG 50 57 Group ’ :
Average velocity (cm/s) Time
IG 50 50 G
2.23 .092
MG .50 44
CG 94.70 94.65 - e
SG 94.70 94.60 Group i :
Stability Score (%) Time
IG 94.70 94.65 TG
.28 .836
MG 94.70 94.95
CG 23.97 21.11 . —
SG 23.97 21.81 Group ’ ’
Eyes-open foam surface Path length (cm) Time
IG 23.97 21.11 TG
97 409
MG 23.97 24.31
CG 0.79 0.70 i T
SG 0.79 0.72 Group : :
Average velocity (cm/s) Time
IG 0.79 0.70 TG
.78 507
MG 0.79 0.62
CG 88.45 89.35 A .
SG 88.45 89.60 Group : :
Stability Score(%) Time
G 88.45 89.35 TG
0.38 990
MG 88.45 89.65
CG 49.83 40.26 e i
SG 49.83 46.16 Group : :
Eyes-closed foam surface Path length(cm) Time
IG 49.83 40.26 TG
5.69 .0071%**
MG 49.83 37.32
CG 1.66 1.34 e 000+
SG 1.66 1.53 Group i :
Average velocity(cm/s) Time
G 1.66 134 ™G
5.72 .007***
MG 1.66 1.24

CG=Control Group, SG=Stretching Group, IG=Icing Group, MG=Massage Group

*:p<0.05, ¥ : p<0.01, *** ; p<0.001
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Table 3. Dynamic stability according to various recovery techniques.
Limit of Stability Recoveryechniques Pre Post E P
G 30.85 40.75 201 010%
G 30.85 39.40 Group :
Front (%) G e e Time
’ ’ ™G 63 597
MG 30.85 46.80
] 42.30 36.95 o7 784
} G 4230 4145 Group : :
Front Right (%) Time
IG 42.30 45,80 ™G 158 01
MG 42.30 47.00 ’ ’
G 37.75 4555 694 g3
_ SG 37.75 40.80 Group : :
Right (%) IG 37.75 42.00 Time
) ’ ™G 29 832
MG 37.75 4245
CG 38.85 40.95 i 74
) SG 38.85 42.90 Group : :
Back Right (%) Time
IG 38.85 40.75 G 04 089
MG 38.85 41.40 ’ ’
CG 3145 30.20 169 108
SG 3145 29.20 Group : :
Back (%) Time
IG 31.45 38.15 TG 150 1
MG 31.45 39.60 ’ ’
CG 35.50 39.00 536 128
SG 35,50 37.80 Clietp : :
Back Left (%) Time
IG 35.50 39.30 G 04 087
MG 35.50 40.20 ’ ’
CG 43.05 43,60 189 173
SG 43.05 4225 Group : :
Left (%) Time
IG 43.05 38.05 TG 50 620
MG 43.05 37.65
CG 39.15 39.30 281 0074
SG 39.15 48.90 Group : :
Front Left (%) Time
IG 39.15 44.65
™G 99 399
MG 39.15 47.30
CG 38.00 39.55 e
SG 38.00 40.30 Group 1401 000
Overall (%) ’ ’ Time
IG 38.00 4130 TG 24 31
MG 38.00 42.70

CG=Control Group, SG=Stretching Group, IG=Icing Group, MG=Massage Group
*:p<0.05, ** : p<0.01, *** : p<0.001
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