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Apply Biomechanics — Health and performance

Course Title

Course Code DLSEHS522

Course type Compulsory

Level Master

Year / Semester of | | /2"

study

Teacher's Name

ECTS 10 Lectures / week Laboratories/we

ek

The course seeks to familiarize students with the principles and techniques
of biomechanics in order to improve performance and health and prevent
injuries. It covers motion analysis, dynamometry, electromyography, clinical
gait analysis, and applied sports movement analysis. In addition, it includes
the introduction to musculoskeletal modeling and familiarization with relevant
software. The aim is to transfer theory into practical applications in sports and
clinical practice.

Course Purpose

Learning Outcomes Upon successful completion of the course, students will be able to:

e They formulate the most basic principles and laws in the field of
biomechanics.

e They separate the branches of kinematics and kinetics.

e They contrast modern kinematic and kinetic analysis techniques used
in the field of applied biomechanics.

e Demonstrate a comprehensive understanding of the process of
recording, analyzing, presenting and interpreting kinematic and motor
parameters in various activities.

e Justify the usefulness of supporting methods and biomechanical
analysis techniques (e.g. isokinetic dynamometry, electromyography).

e They correlate biomechanical factors related to improving
performance, preventing musculoskeletal injuries and maintaining
health.

e They explain how the mechanical properties of biological tissues
respond to external and internal forces.

e Demonstrate the critical ability to combine theoretical knowledge and

technical skills to justify factors that influence the technique of various
sports skills or are associated with pathological conditions and
musculoskeletal injuries.

e They document how applied biomechanics can be combined with
other scientific disciplines of sports science and medicine to improve
athletic performance and protect health.
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They describe the biomechanics of basic joints of the human body
(shoulder, elbow, wrist, hip, knee, and ankle).

Prerequisites

Corequisites

Course Content

Unit 1:
Kinematic
s

In the 1st unit, students will initially understand the two main
branches of Biomechanics, which are Kinematics and Kinetics.
This will be followed by an overview of the main kinematic
analysis techniques. There will be a detailed presentation of the
principles and methodology followed in two-dimensional (2-D)
and three-dimensional (3-D) analysis of motion. In addition, a
brief reference will be made to motion analysis using Inertial
Measurement Units (IMUs) and advanced kinematic analysis
techniques in which markerless motion capture technologies are
not required. Finally, the module will be completed with
familiarization and practical training of students with open
access software of two-dimensional (2-D) kinematic analysis
(Kinovea).

Unit 2:
Kinetics

The 2nd unit entitled "Kinetics" will initially include an overview
of the main kinetic analysis techniques and then will focus on the
methodology of recording and analyzing ground reaction forces
using a dynamofloor. Applications of the above methodology in
basic motor activities related to both health and athletic
performance will be presented, including walking, running,
vertical jumping and landing. Next, students will learn how the
reaction forces of the ground are combined with the kinematic
parameters recorded with techniques taught in the 1st unit, in
order to achieve the calculation of moments and forces through
inverse dynamics (Inverse Dynamics). The next objective of the
2nd unit will be the practical training of students in the analysis
of dynamofloor data during walking and vertical jumping, by
applying Microsoft Excel software. Subsequently, students will
be taught the methodology for assessing balance and plantar
pressures using a dynamo floor and a foot scanner, respectively.
The 2nd module will conclude with students understanding the
construction steps and the use of orthotic insoles in the treatment
of pathological conditions and in maintaining the health of the
foot.

Module 3:
Supportin
g methods
and
technique
S of
biomecha
nical
analysis

This unit will teach methods and technical approaches that
cannot be integrated entirely into the field of kinematics or
kinetics, but act as a support and complement to them. Initially,
the biomechanical and physiological principles of isokinetic
dynamometry (Isokinetic dynamometry ) will be presented. As
part of this presentation, students will acquire the basic
theoretical background regarding the production and evaluation
of force. They will be taught the mechanical properties of the
biological materials of the myotendon system and the role that
muscle architecture plays in force production. Following the 3rd
section, there will be a thorough presentation of the methodology
for measuring and evaluating muscle function with an isokinetic
dynamometer (Isokinetic dynamometer Il). Measurement errors
will be analyzed and applications of isokinetic dynamometer in
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performance evaluation and injury prevention and rehabilitation
will be presented. This will be followed by a discussion with the
students regarding the creation and interpretation of reports of
isokinetic dynamometry results. The 3rd module will conclude
with a presentation of applications of electromyography (EMG)
in the study of human movement.

Module 4: | The 4th module will focus on the applied biomechanical analysis

Applied of daily activities (related to health) and specialized sports
biomecha | movements. Initially, there will be an introductory presentation of
nical gait analysis (normal and pathological) and running. This will be

analysis in | followed by an interactive lecture on the methodology of
everyday | recording and analyzing motion with the simultaneous use of a
activities | three-dimensional (3-D) optoelectronic system, load plates and
and sports | EMG. Specifically, by applying the Vicon Nexus software,
students will become familiar with a) the patterns of walking and
running in healthy populations, b) with the biomechanics of
specialized sports movements (e.g. landing, changing direction,
kicking in football, strengthening exercises with external
resistance). Then, an interactive training will take place in the
analysis and presentation of kinematic and kinetic data of the
optoelectronic system using the Vicon Polygon & Procalc
software, while a brief overview of the free OpenCap software
for motion analysis using smart mobile devices will be included.
The 4th module will conclude with an introduction to
musculoskeletal modeling and simulation, where there will be a
brief overview of free software such as OpenSim and Scone.

Teaching
Methodology

The course is structured and developed based on the principles of distance
learning, good practices as well as the guidelines of the Evaluation Body and
finally the Pedagogical Framework developed and implemented by our
University. Also, through the design and development of distance learning
courses, synchronous and asynchronous interaction, communication and
collaboration are taken into account at 3 levels: 1) between instructor and
student, 2) between students, and 3) between students and content.

The course is taught entirely online through the electronic platform Moodle
LMS. Mandatory, optional and additional bibliography (e.g. books, articles,
links, open educational resources, case studies) in combination with notes,
course presentations and suggestions for reading study (bibliography) are
available to students through an electronic platform. Also, a variety of
appropriate educational material is given through the online platform in the
form of presentations with notes, presentations with narration, interactive
presentations and videos, interactive learning scenarios, gamification
activities, avatars, digital twins, audio files, online quizzes). Various online
tools, new and emerging technologies are being exploited: communication
tools (e.g. video conferencing, chat rooms), collaboration tools (e.g.
discussion forums, blogs, wikis), as well as content development tools.
Students are encouraged through the platform and various technological tools
to interact with their fellow students and the instructor, in order to become
active members of the online learning community created within the
framework of the course. Finally, with the use of various technological tools,
each student is expected to create his own online learning community. More
information about distance learning at Frederick University, the Pedagogical
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Background developed and implemented, as well as the toolkit used, can be
found at the following link.

About Distance Learning - Frederick University
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Digital Multimedia Material

- Simple presentations in PowerPoint format by the instructor:

e Kinematic Analysis of Motion.
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e Practice with Open Access Software of Two-Dimensional
(2-D) Kinematic Analysis (Kinovea).
- Video lecture of the 1st week teleconference.

- Interactive presentation & videos of the 2nd week.

- Link & User Guide for Kinovea:

https://www.kinovea.org/help/en/#

-Video tutorials on Kinovea: https://www.youtube.com/@kinovea
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Buldt, A. K., Allan, J. J., Landorf, K. B., & Menz, H. B.
(2018). The relationship between foot posture and plantar
pressure during walking in adults: A systematic review.
Gait and Posture, 62, 56-67.
doi:10.1016/j.gaitpost.2018.02.026

Claudino, J. G., Cronin, J., Mezéncio, B., McMaster, D. T.,
McGuigan, M., Tricoli, V., . . . Serrado, J. C. (2017). The
countermovement jump to monitor neuromuscular status:
A meta-analysis. Journal of Science and Medicine in Sport,
20(4), 397-402. doi:10.1016/j.jsams.2016.08.011
Daryabor, A., Kobayashi, T., Saeedi, H., Lyons, S. M.,
Maeda, N., & Naimi, S. S. (2023). Effect of 3D printed
insoles for people with flatfeet: A systematic review.
Assistive Technology, 35(2), 169-179.
doi:10.1080/10400435.2022.2105438

Derlatka, M., & Parfieniuk, M. (2023). Real-world
measurements of ground reaction forces of normal gait of
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young adults wearing various footwear. Scientific Data,
10(1). doi:10.1038/s41597-023-01964-z

e Derrick, T. R., van den Bogert, A. J., Cereatti, A., Dumas,
R., Fantozzi, S., & Leardini, A. (2020). ISB
recommendations on the reporting of intersegmental forces
and moments during human motion analysis. Journal of
Biomechanics, 99. doi:10.1016/j.jbiomech.2019.109533

e Dos'Santos, T., McBurnie, A., Donelon, T., Thomas, C.,
Comfort, P., & Jones, P. A. (2019). A qualitative screening
tool to identify athletes with ‘high-risk’ movement
mechanics during cutting: The cutting movement
assessment score (CMAS). Physical Therapy in Sport, 38,
152-161. doi:10.1016/j.ptsp.2019.05.004

e Greig, M., & Langley, B. (2023). Exploring the issue of
‘functionality’ in isokinetic dynamometry. Research in
Sports Medicine. doi:10.1080/15438627.2023.2260521

e Heiderscheit, B. C., Chumanov, E. S., Michalski, M. P.,
Wille, C. M., & Ryan, M. B. (2011). Effects of step rate
manipulation on joint mechanics during running. Medicine
and Science in Sports and Exercise, 43(2), 296-302.
doi:10.1249/MSS.0b013e3181ebedf4

e Hughes, S., Warmenhoven, J., Haff, G. G., Chapman, D.
W., & Nimphius, S. (2022). Countermovement Jump and
Squat Jump Force-Time Curve Analysis in Control and
Fatigue Conditions. Journal of Strength and Conditioning
Research, 36(10), 2752-2761.
doi:10.1519/JSC.0000000000003955

e Kristianslund, E., Bahr, R., & Krosshaug, T. (2011).
Kinematics and kinetics of an accidental lateral ankle
sprain. Journal of Biomechanics, 44(14), 2576-2578.
doi:10.1016/j.jpiomech.2011.07.014

e Kristianslund, E., Faul, O., Bahr, R., Myklebust, G., &
Krosshaug, T. (2014). Sidestep cutting technique and knee
abduction loading: Implications for ACL prevention
exercises. British Journal of Sports Medicine, 48(9), 779-
783. doi:10.1136/bjsports-2012-091370

e Kiristianslund, E., Krosshaug, T., & Van den Bogert, A. J.
(2012). Effect of low pass filtering on joint moments from
inverse dynamics: Implications for injury prevention.
Journal of Biomechanics, 45(4), 666-671.
doi:10.1016/j.jpiomech.2011.12.011
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Kristianslund, E., Krosshaug, T., & Van Den Bogert, A. J.
(2013). Artefacts in measuring joint moments may lead to
incorrect clinical conclusions: The nexus between science
(biomechanics) and sports injury prevention! British
Journal of Sports Medicine, 47(8), 470-473.
doi:10.1136/bjsports-2012-091199

Krosshaug, T., Steffen, K., Kristianslund, E., Nilstad, A.,
Mok, K. M., Myklebust, G., . . . Bahr, R. (2016). The
Vertical Drop Jump Is a Poor Screening Test for ACL
Injuries in Female Elite Soccer and Handball Players.
American Journal of Sports Medicine, 44(4), 874-883.
doi:10.1177/0363546515625048

Krzyszkowski, J., Chowning, L. D., & Harry, J. R. (2022).
Phase-Specific Predictors of Countermovement Jump
Performance That Distinguish Good From Poor Jumpers.
Journal of Strength and Conditioning Research, 36(5),
1257-1263. doi:10.1519/JSC.0000000000003645
Lawson, T., Morrison, A., Blaxland, S., Wenman, M.,
Schmidt, C. G., & Hunt, M. A. (2015). Laboratory-based
measurement of standing balance in individuals with knee
osteoarthritis: A systematic review. Clinical Biomechanics,
30(4), 330-342. doi:10.1016/j.clinbiomech.2015.02.011
Lee, C. J,, & Lee, J. K. (2022). Inertial Motion Capture-
Based Wearable Systems for Estimation of Joint Kinetics:
A Systematic Review. Sensors, 22(7).
doi:10.3390/s22072507

Lieberman, D. E. (2012). What we can learn about running
from barefoot running: An evolutionary medical
perspective. Exercise and Sport Sciences Reviews, 40(2),
63-72. doi:10.1097/JES.0b013e31824ab210

McHugh, M. P., Hickok, M., Cohen, J. A,, Virgile, A., &
Connolly, D. A. J. (2021). Is there a biomechanically
efficient vertical ground reaction force profile for
countermovement jumps? Translational Sports Medicine,
4(1), 138-146. doi:10.1002/tsm2.200

Mehdizadeh, S., Van Ooteghem, K., Gulka, H., Nabavi, H.,
Faieghi, M., Taati, B., & laboni, A. (2021). A systematic
review of center of pressure measures to quantify gait
changes in older adults. Experimental Gerontology, 143.
doi:10.1016/j.exger.2020.111170
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e Perl, D. P, Daoud, A. |, & Lieberman, D. E. (2012). Effects
of footwear and strike type on running economy. Medicine
and Science in Sports and Exercise, 44(7), 1335-1343.
doi:10.1249/MSS.0b013e318247989%¢

e Quijoux, F., Nicolai, A., Chairi, I., Bargiotas, I., Ricard, D.,
Yelnik, A., . . . Audiffren, J. (2021). A review of center of
pressure (COP) variables to quantify standing balance in
elderly people: Algorithms and open-access code*.
Physiological Reports, 9(22). doi:10.14814/phy2.15067

e Quijoux, F., Vienne-dJumeau, A., Bertin-Hugault, F.,
Zawieja, P., Lefevre, M., Vidal, P. P., & Ricard, D. (2020).
Center of pressure displacement characteristics
differentiate fall risk in older people: A systematic review
with meta-analysis. Ageing Research Reviews, 62.
doi:10.1016/j.arr.2020.101117

e Song, K., Hullfish, T. J., Scattone Silva, R., Silbernagel, K.
G., & Baxter, J. R. (2023). Markerless motion capture
estimates of lower extremity kinematics and kinetics are
comparable to marker-based across 8 movements. Journal
of Biomechanics, 157.
doi:10.1016/j.jpiomech.2023.111751

e Squadrone, R., & Gallozzi, C. (2009). Biomechanical and
physiological comparison of barefoot and two shod
conditions in experienced barefoot runners. Journal of
Sports Medicine and Physical Fitness, 49(1), 6-13.

e Thomas, C., Jones, P. A, & Dos’santos, T. (2022).
Countermovement Jump Force—Time Curve Analysis
between Strength-Matched Male and Female Soccer
Players. International Journal of Environmental Research
and Public Health, 19(6). doi:10.3390/ijerph19063352

e Weir, G., & Hamill, J. (2022). Biomechanics of Athletic
Footwear. In Foot and Ankle Biomechanics (pp. 611-622).

e Willson, J. D., Ratcliff, O. M., Meardon, S. A., & Willy, R.
W. (2015). Influence of step length and landing pattern on
patellofemoral joint kinetics during running. Scandinavian
Journal of Medicine and Science in Sports, 25(6), 736-743.
doi.

Digital Multimedia Material

- Simple presentations in PowerPoint format by the instructor:
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e A) Recording and Analysis of Ground Reaction Forces
using a Dynamofloor, B) Calculation of Moments and
Forces through Inverse Dynamics.

e Practical Training in the Analysis of Ground Reaction
Forces during Walking and Vertical Jumping using
Microsoft Excel software.

e A) Assessment of Balance and Plantar Pressures using
Dynamofloor and Foot Scanner, B) Orthotic Insoles

- Video lecture of the 3rd week teleconference.

- Interactive presentation & video of the 4th week.

- A narrated presentation by the instructor for the 5th week.

Week
6-8-
UNIT 3

Mandatory Bibliography

Book chapters (International Bibliography)

e Baltzopoulos, V. (2017). Isokinetic dynamometry. In
Biomechanical evaluation of movement in sport and
exercise (pp. 140-167): Routledge.

e Richards, J. (2018). Electromyography. In The
Comprehensive Textbook of Clinical Biomechanics (pp.
208-239): Elsevier Health Sciences.

Book chapters (Greek Bibliography)

e Kellis, E. (2015). Chapter 6: Neuromuscular activation and
electromyography. In Sports Biomechanics (pp. 127-149):
Greek Academic Electronic Textbooks and Aids.

e Kellis, E. (2015). Chapter 7: Production and Evaluation of
Strength. In Sports Biomechanics (pp. 150-173): Greek
Academic Electronic Textbooks and Aids.

Linage:

e Babakhani, F., Hatefi, M., & Balochi, R. (2023). Is there a
relationship between isometric hamstrings-to-quadriceps
torque ratio and athletes’ plyometric performance? PLoS
ONE, 18(11 November).
doi:10.1371/journal.pone.0294274

e Blazevich, A. J., Coleman, D. R., Horne, S., & Cannavan,
D. (2009). Anatomical predictors of maximum isometric
and concentric knee extensor moment. European Journal
of Applied Physiology, 105(6), 869-878.
doi:10.1007/s00421-008-0972-7
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e Duchateau, J., & Enoka, R. M. (2016). Neural control of
lengthening contractions. Journal of Experimental Biology,
219(2), 197-204. doi:10.1242/jeb.123158

e Kellis, E., & Blazevich, A. J. (2022). Hamstrings force-
length relationships and their implications for angle-specific
joint torques: a narrative review. BMC Sports Science,
Medicine and Rehabilitation, 14(1). doi:10.1186/s13102-
022-00555-6

e Kellis, E., Sahinis, C., & Baltzopoulos, V. (2023). Is
hamstrings-to-quadriceps torque ratio useful for predicting
anterior cruciate ligament and hamstring injuries? A
systematic and critical review. Journal of Sport and Health
Science, 12(3), 343-358. doi:10.1016/j.jshs.2022.01.002

e O’Malley, E., Richter, C., King, E., Strike, S., Moran, K.,
Franklyn-Miller, A., & Moran, R. (2018). Countermovement
jump and isokinetic dynamometry as measures of
rehabilitation status after anterior cruciate ligament
reconstruction. Journal of Athletic Training, 53(7), 687-695.
doi:10.4085/1062-6050-480-16

e Rivera-Brown, A. M., Frontera, W. R., Fontanez, R., &
Micheo, W. F. (2022). Evidence for isokinetic and
functional testing in return to sport decisions following ACL
surgery. PM and R, 14(5), 678-690.
doi:10.1002/pmrj.12815

e Read, P. J., Trama, R., Racinais, S., McAuliffe, S.,
Klauznicer, J., & Alhammoud, M. (2022). Angle specific
analysis of hamstrings and quadriceps isokinetic torque
identify residual deficits in soccer players following ACL
reconstruction: a longitudinal investigation. Journal of
Sports Sciences, 40(8), 871-877.
doi:10.1080/02640414.2021.2022275

e Roberts, T. J. (2016). Contribution of elastic tissues to the
mechanics and energetics of muscle function during
movement. Journal of Experimental Biology, 219(2), 266-
275. doi:10.1242/jeb.124446

e Van Der Woude, D. R., Ruyten, T., & Bartels, B. (2022).
Reliability of Muscle Strength and Muscle Power
Assessments Using Isokinetic Dynamometry in
Neuromuscular Diseases: A Systematic Review. Physical
Therapy, 102(10). doi:10.1093/ptj/pzac099
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Books:

Vigotsky, A. D., Halperin, I., Lehman, G. J., Trajano, G. S.,
& Vieira, T. M. (2018). Interpreting signal amplitudes in
surface electromyography studies in sport and
rehabilitation sciences. Frontiers in Physiology, 8(JAN).
doi:10.3389/fphys.2017.00985

Zwolski, C., Schmitt, L. C., Quatman-Yates, C., Thomas,
S., Hewett, T. E., & Paterno, M. V. (2015). The Influence of
Quadriceps Strength Asymmetry on Patient-Reported
Function at Time of Return to Sport after Anterior Cruciate
Ligament Reconstruction. American Journal of Sports
Medicine, 43(9), 2242-2249.
doi:10.1177/0363546515591258

Bibliography for Additional Study

Kellis, E. (2008). Neuromechanical Principles for the
Evaluation of Muscular Strength: Telethrion Publications.
Challis, J. H. (2021). Experimental Methods in
Biomechanics: Springer.

Chockalingam, N. (2022). Technologies and Techniques in
Gait Analysis. Past, Present and Future: The Institution of
Engineering and Technology.

Enoka, R.M. (2015). Neuromechanics of Human
Movement (5th Edition): Human Kinetics Publishers,
Champaign, lllinois, USA.

Merletti, R., & Farina, D. (Eds.). (2016). Surface
electromyography: physiology, engineering, and
applications: John Wiley & Sons.

Hall, S.J. (2019). Basic Biomechanics (Seventh Edition):
Parisianos Scientific Publications, Athens, Greece.

Hamill, J. & Knutzen, K.M. (2007). Basic-Biomechanics of
Human Movement: P.C. Paschalidis Medical Publications,
Athens.

Moir, G. L. (2016). Strength and Conditioning. A
Biomechanical Approach: Jones & Bartlett Learning.
Robertson, D.G.E. (2014). Research Methods in
Biomechanics (Second Edition): Human Kinetics.

Uchida, T. K., &; Delp, S. L. (2020). Biomechanics of
Movement. The Science of Sports, Robotics, and
Rehabilitation: THE MIT PRESS.
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Watkins, J. (2014). Fundamental biomechanics of sport
and exercise: Routledge.

Linage:

Amaral, G. M., Marinho, H. V. R., Ocarino, J. M., Silva, P.
L. P., De Souza, T. R., & Fonseca, S. T. (2014). Muscular
performance characterization in athletes: A new
perspective on isokinetic variables. Brazilian Journal of
Physical Therapy, 18(6), 521-529. doi:10.1590/bjpt-
rbf.2014.0047

Aslan, O., Batur, E. B., & Meray, J. (2020). The importance
of functional hamstring/quadriceps ratios in knee
osteoarthritis. Journal of Sport Rehabilitation, 29(7), 866-
870. doi:10.1123/JSR.2019-0143

Baltzopoulos, V., & Brodie, D. A. (1989). Isokinetic
Dynamometry: Applications and Limitations. Sports
Medicine, 8(2), 101-116. doi:10.2165/00007256-
198908020-00003

Baroni, B. M., Ruas, C. V., Ribeiro-Alvares, J. B., & Pinto,
R. S. (2020). HAMSTRING-TO-QUADRICEPS TORQUE
RATIOS OF PROFESSIONAL MALE SOCCER PLAYERS:
A SYSTEMATIC REVIEW. Journal of Strength and
Conditioning Research, 34(1), 281-293.
doi:10.1519/JSC.0000000000002609

Bennell, K. (1998). Isokinetic strength testing does not
predict hamstring injury in Australian Rules footballers.
British Journal of Sports Medicine, 32(4), 309-314.
doi:10.1136/bjsm.32.4.309

Blazevich, A. J., Cannavan, D., Coleman, D. R., & Horne,
S. (2007). Influence of concentric and eccentric resistance
training on architectural adaptation in human quadriceps
muscles. Journal of Applied Physiology, 103(5), 1565-
1575. doi:10.1152/japplphysiol.00578.2007

Bradford, J. C., Tweedell, A., & Leahy, L. (2023). High-
density Surface and Intramuscular EMG Data from the
Tibialis Anterior During Dynamic Contractions. Scientific
Data, 10(1). doi:10.1038/s41597-023-02114-1

Coombs, R., & Garbutt, G. (2002). Developments in the
use of the hamstring/quadriceps ratio for the assessment
of muscle balance. Journal of Sports Science and
Medicine, 1(3), 56-62.
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e Costa, D. C., Valente-Dos-Santos, J., Celis-Moreno, J. M.,
Sousa-E-Silva, P., Martinho, D. V., Duarte, J. P., . . .
Coelho-E-Silva, M. J. (2023). Learning effect on an
isokinetic knee strength test protocol among male
adolescent athletes. PLoS ONE, 18(7 July).
doi:10.1371/journal.pone.0288382

e Cronin, N. J., & Lichtwark, G. (2013). The use of
ultrasound to study muscle-tendon function in human
posture and locomotion. Gait and Posture, 37(3), 305-312.
doi:10.1016/j.gaitpost.2012.07.024

e de Araujo Ribeiro Alvares, J. B., Rodrigues, R., de
Azevedo Franke, R., da Silva, B. G. C., Pinto, R. S., Vaz,
M. A., & Baroni, B. M. (2015). Inter-machine reliability of
the Biodex and Cybex isokinetic dynamometers for knee
flexor/extensor isometric, concentric and eccentric tests.
Physical Therapy in Sport, 16(1), 59-65.
doi:10.1016/j.ptsp.2014.04.004

e Duarte, J. P, Valente-dos-Santos, J., Coelho-e-Silva, M.
J., Couto, P., Costa, D., Martinho, D., . . . Gongalves, R. S.
(2018). Reproducibility of isokinetic strength assessment of
knee muscle actions in adult athletes: Torques and
antagonist-agonist ratios derived at the same angle
position. PLoS ONE, 13(8).
doi:10.1371/journal.pone.0202261

e Gleeson, N. P., & Mercer, T. H. (1996). The utility of
isokinetic dynamometry in the assessment of human
muscle function. Sports Medicine, 21(1), 18-34.
doi:10.2165/00007256-199621010-00003

e Gomes, M., Santos, P., Correia, P., Pezarat-Correia, P., &
Mendonca, G. V. (2021). Sex differences in muscle fatigue
following isokinetic muscle contractions. Scientific Reports,
11(1). doi:10.1038/s41598-021-87443-0

e Guilhem, G., Cornu, C., & Guével, A. (2011). Muscle
architecture and EMG activity changes during isotonic and
isokinetic eccentric exercises. European Journal of Applied
Physiology, 111(11), 2723-2733. doi:10.1007/s00421-011-
1894-3

e Impellizzeri, F. M., Bizzini, M., Rampinini, E., Cereda, F., &
Maffiuletti, N. A. (2008). Reliability of isokinetic strength
imbalance ratios measured using the Cybex NORM
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dynamometer. Clinical Physiology and Functional Imaging,
28(2), 113-119. doi:10.1111/j.1475-097X.2007.00786.x
Kellis, E., & Baltzopoulos, V. (1995). Isokinetic Eccentric
Exercise. Sports Medicine, 19(3), 202-222.
doi:10.2165/00007256-199519030-00005

Lunn, D. E., Nicholson, G., Cooke, M., Crespo, R.,
Robinson, T., Price, R. J., & Walker, J. (2023). Discrete
Hamstring: Quadriceps Strength Ratios Do Not Represent
Angle-Specific Ratios in Premier League Soccer Players.
Journal of Strength and Conditioning Research, 37(12),
2417-2422. doi:10.1519/JSC.0000000000004574
Machado, C. L. F., Fortes, R. P., Trapaga, I. D., & Pinto, R.
S. (2023). Effects of an isokinetic fatigue protocol on knee
flexion—extension performance and hamstrings-to-
quadriceps ratio in women professional soccer players.
Sport Sciences for Health. doi:10.1007/s11332-023-0107 3~
9

Petschnig, R., Baron, R., & Albrecht, M. (1998). The
relationship between isokinetic quadriceps strength test
and hop tests for distance and one-legged vertical jump
test following anterior cruciate ligament reconstruction.
Journal of Orthopaedic and Sports Physical Therapy,
28(1), 23-31. doi:10.2519/jospt.1998.28.1.23

Pincivero, D. M., Gandaio, C. B., & Ito, Y. (2003). Gender-
specific knee extensor torque, flexor torque, and muscle
fatigue responses during maximal effort contractions.
European Journal of Applied Physiology, 89(2), 134-141.
doi:10.1007/s00421-002-0739-5

Pincivero, D. M., Lephart, S. M., & Karunakara, R. A.
(1997). Reliability and precision of isokinetic strength and
muscular endurance for the quadriceps and hamstrings.
International Journal of Sports Medicine, 18(2), 113-117.
doi:10.1055/s-2007-972605

Reeves, N. D., & Narici, M. V. (2003). Behavior of human
muscle fascicles during shortening and lengthening
contractions in vivo. Journal of Applied Physiology, 95(3),
1090-1096. doi:10.1152/japplphysiol.01046.2002

Roberts, T. J., & Konow, N. (2013). How tendons buffer
energy dissipation by muscle. Exercise and Sport Sciences
Reviews, 41(4), 186-193.
doi:10.1097/JES.0b013e3182a4e6d5
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e Scoz, R. D., Amorim, C. F., Mazziotti, B. O. A., da Silva, R.
A., Vieira, E. R., Lopes, A. D., & Gabriel, R. E. C. D.
(2020). Diagnostic validity of an isokinetic testing to identify
partial anterior cruciate ligament injuries. Journal of Sport
Rehabilitation, 29(8), 1086-1092. doi:10.1123/JSR.2019-
0195

e Steffen, K., Nilstad, A., Kristianslund, E. K., Myklebust, G.,
Bahr, R., & Krosshaug, T. (2016). Association between
lower extremity muscle strength and noncontact ACL
injuries. Medicine and Science in Sports and Exercise,
48(11), 2082-2089. doi:10.1249/MSS.0000000000001014

e Taborri, J., Keogh, J., Kos, A., Santuz, A., Umek, A,
Urbanczyk, C., . . . Rossi, S. (2020). Sport biomechanics
applications using inertial, force, and EMG sensors: A
literature overview. Applied Bionics and Biomechanics,
2020. doi:10.1155/2020/2041549

e Undheim, M. B., Cosgrave, C., King, E., Strike, S.,
Marshall, B., Falvey, A., & Franklyn-Miller, A. (2015).
Isokinetic muscle strength and readiness to return to sport
following anterior cruciate ligament reconstruction: Is there
an association? A systematic review and a protocol
recommendation. British Journal of Sports Medicine,
49(20), 1305-1310. doi:10.1136/bjsports-2014-093962

Digital Multimedia Material

- Simple presentations in PowerPoint format by the instructor:

e Isokinetic dynamometry |.
e Isokinetic dynamometry II.
e Applications of Electromyography (EMG) in the study of
Human Movement.
- Video lecture of the teleconference of the 7th week.

- Two narrated presentations by the instructor for weeks 6 and 8.

Week
9-12-
UNIT 4

Mandatory Bibliography

Book chapters (International Bibliography)

e Richards, J. (2018). Anatomical Models and Marker Sets.
In The Comprehensive Textbook of Clinical Biomechanics
(pp. 180-207): Elsevier Health Sciences.

e Uchida, T. K., &; Delp, S. L. (2020). Biomechanics of
Movement. The Science of Sports, Robotics, and
Rehabilitation: THE MIT PRESS
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Digital Multimedia Material

- Simple presentations in PowerPoint format by the instructor:

e Introduction to Gait and Running Analysis.

e Practical Training in the Combined Use of Three-
Dimensional (3-D) Optoelectronic System, Load Plates and
EMG, with the Vicon Nexus software.
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e Analysis and Presentation of Kinematic and Kinetic Data of
the Optoelectronic System, using Vicon Polygon & Procalc
software.

e Introduction to Musculoskeletal Modeling and Simulation of
Movement.

- Video lecture of the 10th week teleconference.

- Interactive presentation & video of the 11th week.
- Two narrated presentations by the instructor for weeks 9 and 12.
- Link & User Guide for the Vicon Nexus:

https://docs.vicon.com/display/Nexus215

- Link & User Guide to Vicon Polygon:
https://docs.vicon.com/display/Polygon446

- Link & User Guide to Vicon Procalc:

https://docs.vicon.com/display/ProCalc16

-Video tutorials for all software of the company Vicon:

https://www.youtube.com/c/vicon

- Link & user guide for OpenCap: https://www.opencap.ai/get-
started
- Link & user guide for OpenSim:

https://simtk.org/projects/opensim

- Link & User Guide for Scone: https://simtk.org/projects/scone

Assessment

The evaluation of the course includes activities of continuous / formative
assessment (formative), self-evaluation (self-evaluation and debriefing / final
evaluation (summative). Specifically, the evaluation of this course includes
the following: final written exam, 2 evaluation assignments, 2 evaluative
online interactive discussions, various weekly educational activities such as
interactive activities, interactive presentations/ videos and self-assessment
activities.
From the above, the following are scored:

e Final exam (50%)

e 2 evaluation papers (15% + 20% = 35%)

e 2 evaluation activities (7.5% + 7.5% = 15%)
All assignments (except the final exam) are assigned and delivered to the
online platform, as well as a plagiarism check through the turnitin tool. The
final exam is developed by the instructor and completed by the students on
a special platform used exclusively for the exams.

Language

English / Greek




