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Effect of Landing Heights on Muscle Activities and Ground
Reaction Force during Drop Landing in Healthy Adults
Jong-sung Chang, PT, PhD, Mi-young Lee, PT, PhD

Department of Physical Therapy, College of Health & Therpy, Daegu Haany University

<Abstract>

Purpose : The study was designed to investigate the effects of landing heights on muscle activities and ground

reaction force during drop landing.

Methods : Sixteen healthy adults were recruited along with their written informed consent. They performed a

drop-landing task at the height of 20, 40, and 60cm. They completed three trials in each condition and

biomechanical changes were measured. The data collected by each way of landing task and analyzed by

One-way ANOVA. Ground reaction forces were measured by force flate, muscle activities measured by MP150

system.

Results : There were significant differences in ground reaction forces, and significant increases in muscle

activities of tibialis anterior, medial gastrocnemius and biceps femoris with landing heights.

Conclusion : These findings revealed that heights of landing increases risk factors of body damage because of

biomechanical mechanism and future studies should focus on prevention from damage of external conditions.

Key Words : Drop landing, Ground reaction force, Muscle activation
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Table 1. Gerneral characteristics of subjects

Subject group(n=15)

Sex Male(8), Female(7)
Age(yrs) 23.47+3.29
Height(cm) 168.47+8.81
Weight(Kg) 60.40+9.12

Foot length(mm) 251.67+16.76
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Table 2. Comparison of ground reaction force with different landing heights

20cm 40cm 60cm F p
Inner-outer (Fx) -17.00£7.19 8.46+5.54 22.05+6.85 9.11 .00*
Vertical (Fz) 303.40+15.54 379.67+15.88 437.80+20.85 14.68 .00*
500 * 50 *
*
400 _ 4
:
300 ® €y
g a0 * %ol
100 2ol
0 0
Inner-outer vertical - . ) ) ) )
Thialis anterior  Medial  Biceps fermoris Medial vastus  Rectus Lumbar
-100 gasuocnelmus obdominis extensor
B20cm ®40cm ®e0cnm
=20 ®40cn ®60cm

Fig. 1. The comparison of GRF with different heihgts
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Fig. 2. Comparison of muscle activation with different
heights
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Table 3. Comparison of muscle activation with different landing heights

20cm 40cm 60cm F p
Tibialis anterior 17.08+1.26 19.00+1.35 21.73£.90 3.88 .03*
Medial gastrocnemius 22.47+.79 23.47+1.15 28.77+.95 12.17 .00*
Biceps femoris 24.91+.55 38.67+.95 41.27+1.16 90.39 .00*
Medial vastus 29.64+.97 29.80+1.30 31.07+.91 .53 .59
Rectus obdominis 18.47+.87 19.13+.99 18.72+1.38 .09 91
Lumbar extensor 31.13+.58 31.73+.78 32.33+.78 .70 51
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Table 4. Correlation of ground reaction force and muscle activation with different landing heihgts

LE

ROb

F(z) TA GCM BF

F(x)

conditions

F(x)

73%*
.19

.28

F(z)

21

TA

GCM

-.16

.10
12
13
-.10
-36

20cm

32
18

.08

12
32
-.30

-23

.20
25

BF

-12

-23
-T71*

.03

27
-25

ROb
LE
F(x)

18

.06

-.28

.65%
-28
-.15
38
18
-23
61%*

F(2)

-.59%
-28

TA

GCM

.08

40cm

-.06
-.68*

.07

.19

25
-.16

BF

-.06
34

-.00

.09

-25
-17

A1
21

38
-20

ROb
LE
F(x)

.05

.64%
-.03
-11
-20
-.04
4%
28

F(z)

.10
-.19
-.05
-23

TA
GCM

.60*
-38
-.02

-43
-15

60cm

-.60*

BF

-.55%
.05

60*
-46
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-.19
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