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APPENDIX A

Personal data collection form
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APPENDIX B

The reflective markers position

Markers position on the right side

MarkKkers position on the left side

Right ASIS

Right Greater trochanter
Right Mid thigh

Right Lateral femoral condlye
Right Medial femoral condyle
Right Upper shank

Right Lower shank

Right Mid shank

Right Lateral malleolous
Right Medial malleolous
Right Mid foot

Right Fifth metatarsal

Right Heel

Right Head of humerus

Right Lateral humeral condyle
Right Ulnar styloid process
Racket

Left ASIS

Left Greater trochanter

Left Mid thigh

Left Lateral femoral condlye
Left Medial femoral condyle
Left Upper shank

Left Lower shank

Left Mid shank

Left Lateral malleolous

Left Medial malleolous

Left Mid foot

Left Fifth metatarsal

Left Heel

Sacrum (middle)

Left Head of humerus

Left Lateral humeral condyle
Left Ulnar styloid process
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APPENDIX C

Reliability of the study

1. Reliability of 3D kinematis measurement

The within session test-retest variability of parameters measured in this study
was conducted to examine the reliability of the knee kinematics parameters. The
Intra-class correlation coefficients (ICCs) of kinematics measurements were
calculated from three trials of the badminton task. The confident interval (CI) of the
measurement indicated the probability to district from measurement error. The knee
angle measurements of jumps smash and net lift showed excellent within session

reliability (0.80 — 0.98) as shown in Table 12.

2. Reliability of strength measurement

The ICCs were used to determine reliability of the strength measurement
between testing sessions. Eight female and eight male athletes completed the
isokinetic assessments of the knee muscle strength twice with at least one day apart
between testing sessions. As shown in Table 13, ICCs values were high for
hamstrings muscle strength for both legs and both speeds (0.88-0.98). The quadriceps

muscle strength from both legs and speeds were highly reliable (0.91-0.96).
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Table 12. Intra-tester reliability of knee kinematics measurements

Variables ICC33 95% CI of ICC

Jump Smash

e Angle at foot contact

- Flexion/Extension 0.97 0.89 -0.99
- Valgus/Varus 0.97 0.89-0.99
- External/Internal rotation 0.95 0.82 -0.99

e Maximum angle

- Flexion/Extension 0.82 0.26 -0.97
- Valgus/Varus 0.98 0.92 - 099
- External/Internal rotation 0.96 0.83-0.99

Net Lift

e Angle at foot contact

- Flexion/Extension 0.91 0.62 -0.98
- Valgus/Varus 0.95 0.79 - 0.99
- External/Internal rotation 0.80 0.16-0.97

e Maximum angle
- Flexion/Extension 0.91 0.65-0.98
- Valgus/Varus 0.88 0.53-0.98

- External/Internal rotation 0.92 0.66 —0.98
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Table 13. Intra-tester reliability of strength measurements

o Leftlegat 180°%sec

Variables ICCg, 95% CI of ICC
Hamstrings
e Right leg at 60%/sec 0.98 0.94 - 0.99
e Right leg at 180°%sec 0.96 0.89 —-0.98
o Leftleg at 60%sec 0.91 0.77 - 0.96
o Leftlegat 180%sec 0.88 0.69 —0.95
Quadriceps
e Right leg at 60°/sec 0.91 0.76 — 0.96
e Right leg at 180%sec 0.96 0.89 - 0.98
o Leftleg at 60°sec 0.94 0.85-0.98
0.96 0.89-0.98
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APPENDIX D

Information sheet
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APPENDIX E

Consent form
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APPENDIX E

Ethical clearance

OF ETHICAL CLEARANCE
Human Experimental Committee
Faculty of Associated Medical Sciences (AMS)
Chiang Mai University, Thailand

Title of project

badminton players

Investigator

Biomechanical analysis of the knee joint in junior

Assisstant Professor.Dr. Samatchai Chamnongkich

nt of Physical Theraphy
“Associated Medical Sciences
ai University, Thailand

| Committee on April 28, 2009

Ir. Netr Suwankrughasn)
hairman of the Committee

Participating Departme
Faculty Faculty o1
Chiang M

Approved by Human Experimenta’
Expiration Date: April 27, 2010
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Phrae, Thailand

High School Certification

Nareerat School Phrae, 1997-2002

Bachelor of Science (Physical Therapy)
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Master of Science (Movement and Exercise Sciences)
Chiang Mai University, Chiang Mai, 2007-2009
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