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Figurel Landing position and arrangement of makers
Subjects performed a single limb landing from a 30cm platform. Twenty four

reflective markers of 9 mm diameter were secured to the limb.

Camera

(VICON 370)

7'y
A

30cm

Figure2 Experiment setup and test task
Subjects landed with their right foot 30cm away from the platform. A seven

camera VICON 370 motion analysis system was used.
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Figure3 Gender-based comparisons of joint motion and GRF data

(Mean and SD).

Data are presented for Knee Flexion (a), Internal Tibial Rotation (b), Knee

Valgus (c), Anterior Tibial Translation (d), and GRF (e).
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Tablel Gender-based comparisons of knee motion at foot contact
(Mean (SE))

Position at foot contact

Flexion External tibial Varus Ant. Translation
(deg) rot. (deg) (deg) (mm)
Males 15.9 (1.5) 1.2 (1.4) 2.0 (0.7) 2.0 (1.2)
Females 18.0 (1.5) 2.2 (1.4) 1.8 (0.6) 3.2 (1.3)

Table2 Gender-based comparisons of knee motion at landing (Mean (SE))

Degree or displacement during the landing

Internal tibial Ant.
Flexion Varus Valgus
rot. Translation
(deg) (deg) (deg)
(deg) (mm)
Males 27.8 (1.7) 9.4(0.9 |, 1.4(0.3 1.7(0.3) 5.9 (0.5)
Females  31.2 (1.5) 12.6 (1.2) 1.6 (0.3) 2.3 (0.3) 7.5(0.9)

*:p < 0.05 between males and females
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a) 50ms before foot contact
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Figure4 %MVC of the rectus femoris (RF) and the hamstrings (Ham) for the
50ms before foot contact (a), and for the 50ms after foot contact (b)

Boxes denote the middle 50% of the range and the median. The whiskers
show the extent of the rest of the data.

**% n < 0.001 between males and females

a) B0ms before foot contact b)) 50ms after foot contact

4 = 4
Clferwle Dl femae
3 Clmale wEE a [mate
o ' ¢
% 2 g 27
i i
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Figure5 Ham/Quad-ratio (HQR) before foot contact (a), and after foot
contact (b)

Boxes denote the middle 50% of the range and the median. The whiskers
show the extent of the rest of data.

**% 5 < 0.001 between males and females.
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Table3 Jump and balance training

Exercise Time or Repetitions

Phase I : Technique

1. Squat jumps 2 20sec
2. 180° jumps 2 20sec
3. Single leg balance 2 20sec
4. Hop jump (both leg) 20sec
5. Broad jump and hold ? 28m
6. Crossover hop, hop, hop, stick P 28m

Phase I -Performance

1. Squat jumps 2 20sec
2. Scissors jumps °© 20sec
3. Single leg balance and pass ¢ 20sec
4. Hop jump (single leg) 20sec
5. Single-leg hop and hold 2 14m/leg
6. Crossover hop, hop, hop, stick ® 28m

Squat jumps: Drop into deep knee, hip, and ankle flexion and then take off into
a maximal vertical jump. On landing, immediately return to the starting
position and repeat the initial jump (Figure6).

180° jumps : Initiates a 2-footed jump with a direct vertical motion combined
with a 180° rotation in midair, keeping arms away from the body to help
maintain balance. When landing, immediately reverses this jump to the
opposite direction (FigureT).

Single-leg balance (and pass): This drill is performed on a balance device that
provides an unstable surface. Begin by stanging on one foot on the device. After
the subject has improved, the training drills can incorporate ball catches and
passes (Figure8).

Hop jumps: Hop to the side (forward) on a balance board, jump off in the
opposite side, and hop on the board repeatedly (Figure9).

Broad jump and hold: Begin by swinging arms forward and jumping

horizontally and vertically at approximately a 45° angle to achieve a maximum

18



horizontal distance. The athlete lands with her knees flexed to approximately

90° (Figurel0).

Crossover hop, hop, hop, stick: Start on a single limb and jump at a diagonal
across the body landing on the opposite limb with the foot pointing straight
ahead and immediately redirect the jump in the opposite diagonal direction
(Figurell).

Scissors jumps: Start in a stride position with one foot well in front of other.
Jump up, alternating foot positions in midair (Figurel2).

Single-leg hop and hold: Initiate the jump by swinging the arms forward while
simultaneously extending at the hips and knees. The jump should carry the
athlete up at an angle of approximately 45° and attain maximal distance for a
single-leg landing. The subject is instructed to land on the jumping leg in deep

knee flexion (Figurel3).

a was referred to (34). b was referred to (33). ¢ was referred to (23). d was

referred to (36).
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Figure7 180" jumps

Figure8 Single leg balance (and pass)



Figure9 Hop jumps

T
Figurel0 Broad jump and hold

= s

Figurell Crossover hop, hop, hop, stick



Figurel2 Scissors jumps

Figurel3 Single-leg hop and hold
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Figurel4 Mean joint motion versus knee flexion, demonstrated during the
single limb landing for pre-training 1, pre-training 2, post-training
Data are presented for internal tibial rotation (a), knee valgus (b) and

anterior tibial translation (c). Dots show the average time of peak GRF.
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Figurel5 %MVC of the rectus femoris (RF) and the hamstrings (Ham) for
the 50ms before foot contact (a), and for the 50ms after foot contact (b)
Boxes denote the middle 50% of the range and the median. The whiskers
show the extent of the rest of the data.

*p <0.05 from the previous test

u) S bofore foot contact b Bliens after faol contac:
3 25 —
Dprﬁ“tr\aming 1 o DFI‘:I':E Liginseg
, 1 HEPre-trsining 2 2 B Fre-taineg
< M Posi-teainig = [JPest-iraining
S j g
2 13 < 15
E] - ]
1 % 1
: :
2 £
a5 s 08
i
3 o

Fig. 3-11 Ham/Quad-ratio (HQR) before foot contact (a), and after foot
contact (b)
Boxes denote the middle 50% of the range and the median. The whiskers

show the extent of the rest of data.
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Table4 Position at foot contact Pre-training 1, Pre-training 2

and Post-training (Mean and SE)

Position at foot contact

External Ant.
Flexion Varus
tibial rot. Translation
(deg) (deg)
(deg) (mm)
Pre-training 1  19.5 (2.4) 1.9 (2.2) 1.3 (0.9) 0.9 (2.0)
Pre-training 2 19.3 (2.5) .. 0.3 (2.5) 0.1 (1.2) 5.0 (1.4)
Post-training 24.4 (2.1) 1.1 (2.0) 0.6 (1.1) 1.6 (1.8) | «

* %

*:p < 0.05 **:p < 0.01

Table5 Degree or angular displacement during the landing Pre-training 1,

Pre-training 2 and Post-training (Mean and SE)

Degree or displacement during the landing

Internal Ant.
Flexion Varus Valgus
tibiarot. Translation
(deg) (deg) (deg)
(deg) (mm)
31.6 1.4
Pre-training 1 12.3 (1.4) 2.8 (0.6) 9.3 (1.2)
(2.5) (0.3)
34.3 1.3
Pre-training 2 13.8 (1.8) 3.7 (0.7) 9.2 (1.5)
(2.5) [*** (0.3)
40.2 1.3
Post-training 13.3 (2.0) 4.1 (0.6) 9.1 (1.3)
(1.9) (0.4)

*%%: p < 0.001
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