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ABSTRACT

Aerobic dance is one of the most popular exercises in recent 20 years. Most
people in the States like to select step aerobic for conditioning and more researches
regarding the step aerobics were aso increasing. The purpose of this study is to
investigate the kinetics of lower extremity during performing step aerobics. Vicon 612
human motion analysis system and two force plates were used in this study. The high and
low impacts of step aerobics were compared, and four different movements were used in
this study. The joint moments in hip, knee, and ankle joints on high impact step aerobics
were significantly higher than those on low impact step aerobics. Significantly higher
joint forces, including anterior force, lateral force, tensile force and compression force,
were found on high impact than low impact step aerobics. Significant change on internal
rotator and abductor moments of hip joint in the over step movement. Greater knee joint
moments except adductor were also found in the over step movement. Greater adductor
moment in hip was found in the movements of knee lift and lunge. Hip muscles may be
much loaded during step aerobics. In addition, higher joint forces were found in high
impact step aerobics. There might be greater risk of injury during performing high impact
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of step aerobics. It would be suggested that the stretching of hip adductors, knee internal
rotators and ankle adductors before performing the step aerobics, especially important in

over step movement.
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Low impact High impact
M1 M2 M3 M4 M1 M2 M3 M4
Ant. 2.0510.63 1.62+0.39 1.79+0.59 2.110.59 3.2611.65 2.410.56 2.69+0.52 2.84+0.59
Post. -7.12+1.86 -6.5410.91 -6.2610.86 -5.61+1.13 -9.47+2.14 -9.2612.24 -8.99+2.78 -7.91+1.22
a Med 2.0610.93* 1.48+0.53* 2.25+0.88" 3.4310.93" 2.48+0.74 2.54+0.84 2.7710.69 2.27t1.67
t Lat. -1.4740.34" -1.44+0.49* -1.2810.34* -2.0240.53" -2.33t05" -2.8240.52* -2.2240.46* -3.3240.72*
Ten. 2.29+0.52" 1.9+0.22* 2.2610.3" 2.4510.29* 2.6310.6 2.79+0.48 2.58+0.37 3.1510.42
Com -11.33+1.24 -10.21+0.93 -11.52+2.77 -13.3614.38 -20.4£3.45* -22.18+2.64* -21.79+3.03* -25.91+2.99*
Ant. 6.5711.27 6.611.07 6.5410.86 7.09+0.89 11.1141.75 10.94+1.24 10.91+1.54 12.4+2.64
Post. -1.75+0.35* -1.1740.17* -1.4810.26* -1.1440.24* -1.75+0.34 -1.55+0.27 -1.71+0.42 -2.06+1.89
8 Med 1.18+0.32* 0.92+0.24* 1.38+0.44" 3.94+1.51% 1.42+0.4 1.22+0.67 1.49+0.3 2.02+2.11
§ Lat. -5.04£0.92 -5.27+1.17 -5.01+0.81 -4.610.78 -8.97+2.85 -10.6+2.32 -9.32+3.08 -9.2+1.82
Ten. 1.310.39% 0.9610.22" 1.03t0.17* 1.33t0.27* 1.3710.4 1.59+0.17 1.5+0.27 1.73+0.36
Com -11.64+1.4 -10.461+1.26 -11.47+2.7 -11.82+1.64 -20.23+3.11% -22.06+3.02* -21.65+2.85" -25.96+2.87*
Ant. 3.94+0.5" 3.0610.57" 3.22+0.52* 3.1610.67" 6.52+1.24 6.111.69 6.12+1.49 5.3313.1
Post. -2.52+0.82* -1.87+0.4* -2.1740.38* -1.62+0.51* -2.3810.71 -2.01+0.97 -2.1510.54 -1.910.93
g Med 0.98+0.55" 2.18+1.74" 1.56+1.04* 3.53t1.13" 1.64+1.61 1.3+1.68 2.04+1.63 2.9511.9
é Lat. -4.69+1.67 -5.19+2.44 -4.3610.94 -3.27+1.21 -6.3612.81 -8.67+4.31 -6.83+2.53 -5.59+2.1
Ten. 0.61+0.09 0.4710.09 0.59+0.11 0.6110.18 0.7110.21 0.73£0.2 0.6910.12 0.7910.21
Com -13.07+1.43 -12.92+2.08 -12.44+2.27 -13.98+2.95 -21.86+3.5" -24.89+3.08* -24.1+331" -28.55+3.82*
Ant.: anterior Post.: posterior k:F HFALR
Med.: medial Lat.: latera M1: knee lift M2: lunge
Ten.: tension Com.: compression M3: turn step M4: over step

Bl- 530782 KirfF 2o BIAY 3§ AARET HESLE L4 E2 2580
TEM &4 B3 i KiEF L 5 0 A Overstepiz B d iFfrd s & iTfpde k> H
Internal rotator = Abductor % it +§+ » Kneelift ~ Lunge < Adductor moment f& < » ¥ Fr 4

Bk b TR e ot B 6 °H|p extensor moment &gt e B TP T fL 5 @
Knee extensor moment 4p # ™ f = o &R AFE G F BRSSP 0 PR G R FY 4R E T A
HE E 15> > 224 - B flexionmoment > Flpt g ¢ & 4 - f[; extension momen & o 1%

i o 3? Fetre > d 3% = B turn step 2 #84& £ % % > Hip internal rotator moment
external rotator moment % 17 > @ % B § FEH- ¢ b+ o} £ 3 % 2 £ turn step ¢ external
rotator moment g vt B @ = BEs iFk o) o

dBl- 5 a3 2 MirF 2w BTG 3 AAHTT > BHE2LE L4 E FHRY
RN p A chig ot (R < 37 5 5 Over step #: 74 1 Adductor moment 2 ¢
BRM L B Hend apt B L b (A R T S L BRI R K Y 4 T A
R RE AN ] F]pt A 4 — B Abductor moment » 4p % Adductor moment ;I.»cg 1 I A
Bom E T 4R AR & et ) o 25 E internal rotator moment e & < 0 @ external

F?\‘
R
S




rotator momentriﬁﬁ«”" LF ] o % B over step sh#¢ i@ > H kneeflexor moment p? & vt
HEe 2 BHREREL d 2P HiThf E/%@"ﬁ’fx[%ﬁ B ey — Bl LR E Ak g
P LK WD B e o LR TSRS T R Fle A kneeflexor
moment (1 iE fi o AR TG (TR 2 g F PR E S HEBDFAE S PR G R (E
4 M€ E R M & anp i) > knee abductor moment fi < Rt 4 o

ﬂ@:L$W§1MW§i %Wﬁ??%iﬁﬁT’&wﬁi&*4%°%%ﬂﬁ
o BB & LR B O MEF < 5 S Overstep # 152 7 Adductor moment {-
Extensor moment 12 ¢b > A BRAE & 2 B Aup Fend AER Hidivx » PO\ HBHITLH
B RMSRTATEFS KL Ftd S TSy g it o SR L over
step iz B & (T ep A & - F]H abductor moment ~ internal rotator moment &2 ¥ < 0 i Hid
NI B A B R T B EREAMICRIRE F 534 0 F R AT SR ad 0T o L B -
e Bl = extensor moment > i AEIP A B TR B de T 1 & E ] * kneeextension 2 =
N B (T o 3% - B kneelift fo% = B lunge # i¥ ¢ 7 adductor moment &+t i+ - £ 5%

ook TER 4 SUE G BB & ek pl A 4 -~ 1 abductor moment o

F- s AMELREEL MEF2ze BIFHF 3 AFAFIET2ZE4 Y4 o 254
7+ 0 = B A & A3 @ oo anterior force ~ lateral force ~ tension force ~ compression force *
#C ~ "2 B & chposterior force 31t MEFE A F < o A H W et g xR A A
BRAGELE RS LB S o

F
£
2

Flot o B E B EFF FHEE o B ERG T OB EoRARS > FLEHMEE DR
SRR AT R T A i - BRI A B (T 2 TR W B
Bfs o 4 RE- HIEEFR T AR B KA FORET 0 MR
g N TR N B SN IAIRA e sp B N HEUE . N Yo eE e B 5 STk F de s oo

e B oo HFuEk % e B over step d 1T > -,‘:,;” R R SRR N B agyien
# v > £ 2 F 2 B & abductor 2 internal rotator s L pFF 4v Gg ipd pFE D RAe W B o
5= }I%

[1] Asplund, D.J., and Hall, S.J. (1995) Kinematics and myoelectric activity during stair-climbing

ergometry. Research Study, 22(6), pp.247-253.

[2] Capdlli, C., Antonutto, G., Zamparo, P, Girardis, M., and di Prampero, P.E. (1993) Effects of
prolonged cycle ergometer exercise on maximal muscle power and oxygen uptake in humans.
Applied Physiology, 66, pp.189-195.

[3] du Tait, V., and Smith R. (2001) Survey of the Effects of Aerobic Dance on the Lower
Extremity in Aerobic Instructors, American Podiatric Medical Association, 91(10)
pp.528-532.

[4] Ettinger,W.H., Burns, R., Messier S.P.,, ApplegateW., Rgeski,W.J., Morgan, T., Shumaker,S.,
Berry, M.J.,,O' Toole, M., Monu, J., and Craven, T. (1997) Aerobic and resistanceexercise
improved pain and performancein knee osteoarthritis. JAVA, 227(1), pp.25-31.

6



[5] Garrick, J.G, Gillien, D.M., &Whiteside, P. (1986). Epidemiology of Aerobic Dance injuries,
American Journal of Sports Medicine, 14(1):67-72.

[6] Hains, K. (1997). Biomechanical implications of step bench heights. Strength
andConditioning Coach. 5(2), 8-12.

[7] Verhagen EA, van der Beek AJ, van Mechelen W. The effect of tape, braces and shoes on
ankle range of motion. Sports Med 2001; 31 (9):667-77.

[8] Mutoh, Y., Sawal, S., Takanashi, Y., & Skurko, L. (1998). Aerobic dance injuries
amonginstructors and students. The Physician and Sportsmedicine. 16(12),81-88.

[9] Vdliant, G A., & Cavanagh, PR. (1985). A study of landing form ajump: Implications for the
design of abasketball shoe. In D.A.Winter & R.W. Norman (Eds.) Biomechanics I X-B
(pp.117-122). Champaign, IL: Human Kinetics.

[10] 2 22 & & %45 (2002) & ~ MB35 REEEHHF 3 2254 F0r - M7 5

3¢ - 33, PP. 125-136.



