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Junge & et al

Anterior cruciate ligament (ACL)

Posterior cruciate ligament (PCL)

Decker, Torry, Wyland, Sterett & Steadman
Olsen, Myklebust & Engebretsen

Valgus

Hewett, Myer & Ford

Yu & Garrett

Krosshaug, Nakamae & Boden

10. Boden, Torg & Knowles
11. DeMorat, Weinhold & Blackburn
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. Myer, Ford, Brent & Hewett

. Myklebust & et al

. Holm & et al

. Hrysomallis

. Pénics, Tallay, Pavlik & Berkes

. Plyometric

. Proprioceptive/balance

. Mandelbaum & et al

. Ford, Myer & Hewett

10. Ford, Myer & Toms

11. Kernozek, Torry, Hoof, Cowley & Tanner
12. Grandstrand, Pfeifer, Sabick, DeBelisio & Shea
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http://www.ncbi.nlm.nih.gov/pubmed?term=Myer%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=15632678
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. Irmischer & et al

. Myer, Ford & Palumbo

Noyes, Barber-Westin, Fleckenstein, Walsh & West
Emery, Cassidy, Klassen, Rosychuk & Rowe

. Olsen, Myklebust, Engebretsen & Bahr

. Barendrecht, Lezeman, Duysens & Smits-Engelsman
. DiStefano, Padua, DiStefano & Marshall

. Dennis, Harmer & Schiff

. Knee valgus & varus torques

10. Landing Eerror Score

11. Improvements on knee valgus angle

12. Single leg stability

13. Griffin, Albohm, Arendt, Bahr & Beynnon

14. Balance

15. Holm & et al
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1. Herrington

2. Regular Training (RT)

3. NeuroMuscular Training (NMT)

4. One leg hop test

5. Simi notion )
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1. Body Mass Index (BMI)
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1. Myklebust & et al
2. Mat

3. Wobble board

4. Plyometric
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. Plug-in Gait Model

. Lee & Hertel

. Nakao & et al

. ASIS (Anterior Superior lliac Spine)
. PSIS (Posterior Superior Iliac Spine)
. Lateral Epicondyle

. Lateral malleolus

. Lateral malleolus

. Second metatarsal head

10. Calcaneous

11. Medial epicondyle

12. Medial malleous
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1. Simi Motion Analysis

2. Olsen, Myklebust, Engebretsen, Holm & Bahr
3. Capture

4. Tracking

5. Intraclass correlation coefficient (ICC)
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. Cardan system

. One leg hop test (ICC: 0.92-0.96; SEM 4.56-4.62 cm)
. Noyes, Barber & Mangine

. Single blind method

. SPSS

. Kolmogorov-smirnov (K-S) test

. T-test
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Abstract

The knee positions could be parameters for injury of handball players in
landing. Preventive exercise programs may decrease the injury of players.
The aim of this study was to investigate the effect of a Neuromuscular
Exercise Program on lower limb kinematics and single leg stability in male
handball players. 40 handball players (Regular Training: n=20, height
187.745.5 cm; weight 89.0+10.1 kg; age 25.4+13.6 years; handball
experience 11.6+6.4 years and neuromuscular training: n=20, height 185.3
+6.4 cm; weight 86.8+13.6 kg; age 24.2+3.8 years; handball experience
10.8+3.3 years) were selected from two clubs participating in Iran Super
League on 2012-2013. There were significant differences between the two
groups in inward rotation of femur, knee valgus angles and single leg
stability. No significant difference was found in knee flexion angle.
Neuromuscular training can improve overall performance and reduce lower
extremity valgus angle and internal rotation of the knee during landing with
one leg. It may help handball players to prevent knee ligaments injuries,
especially ACL, during competition season.

Key Words: Lower Limb Neuromuscular Training, Knee Functional, Knee
3D Alignment, Team Handball Male Players, One Legged Landing.
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