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ABSTRACT

Objective : This study aimed to understand how increased heart rates at the time of drop landing during a step test would affect biomechanical
variables of the lower extremity limbs.

Background : Ballet performers do more than 200 landings in a daily training. This training raises the heart rate and the fatigability of the lower
extremity limbs. Ballet performance high heart rate can trigger lower extremity limb injury.

Method : We instructed eight female ballet dancers with no instability in their ankle joints(mean * SD: age, 20.7 * 0.7 yr; body mass index, 19.5 +
1.2 kg/m2, career duration, 8.7+ 2.0 yr) to perform the drop landing under the following conditions: rest, 60% heart rate reserve (HRR) and 80% HRR

Results : First, the study confirmed that the increased heart rates of the female ballet dancers did not affect the working ranges of the knee joints
during drop landing but only increased angular speeds, which was considered a negative shock-absorption strategy. Second, 80% HRR, which was
increased through the step tests, led to severe fatigue among the female ballet dancers, which made them unable to perform a lower extremity
limb-neutral position. Hence, their drop landing was unstable, with increased introversion and extroversion moments. Third, we observed that the
increasing 80% HRR failed to help the dancers effectively control ground reaction forces but improved the muscular activities of the rectus femoris
and vastus medialis oblique muscles. Fourth, the increasing heart rates were positively related to the muscular activities of the vastus medialis
oblique and rectus femoris muscles, and the extroversion and introversion moments.

Conclusion/Application : Our tesults prove that increased HRR during a step test negatively affects the biomechanical variables of the lower
extremity limbs at the time of drop landing.
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Variable Rest 60 HHR% 80 HHR%
VGRFmax
353147.11 38744840  40.28+8.00
(N'BW)
Max knee 128844940  121.56+1309 121.8110.15
flexion(deg)
Knee angular 375 11,6710 38820+8139 403.33£72.31"
velocity(degfs)
Peak knee X
flexion/extention 128+42 1.33+.45 1.34+.34
moment(Nm/kg - m)
Peak knee X
valgus/varus 3112 34409 35+.11
moment(Nm/kg - m)
Loading rate(Njsec) 25984839 2943904  31.68+931"

Note. J?lgniﬁcant difference between Rest and 80 HRR%
significant difference between Rest and 60 HRR%
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Table 2. Result of EMG

Variable Rest 6 HHR% 80 HHR%
Rectus femoris — yo9 14030 49114846 53414987
V)

Vas“‘?u%edlahs 3045557 3756:020 40914712

Med G?ff{g“nmus 32114689  369.5+734 39724872
Note. “significant difference between Rest and 80 HRR%
significant difference between Rest and 60 HRR%

E AT E BAFCE F3t 2JolE KO, rest

Hlg|A 80 HHR%OIA U & 3k UERIthf=2911, p<.05).
Y=o M= rest HI8)A 60 HRR% S} 80 HHR%OIA E7)
Hog Folst xo|5 UERITKf=5.134, p<.05). USH]E
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freet 27k e ehsor=785, p-.05), £ Hoj  <Table 3> Aol A wRlete] AHAE
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Table 3. Correlation between heart and biomechanics variable
Variable | YORF Max knee floxion  Knee angular - Peak knee - Peak knee val -y oo e RE VM MG
max velocity flefext moment Jvar moment
Heart rate 142 -231 349 489" 528 41 53 62 21

Note. significant difference between heart and biomechanics variable

RF : Rectus Femoris, VM : Vastus Medialis, Med. Gastrocnemius
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