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Congress Theme ! You'll Never Walk Alone

2020/9/18

Time Conftent

12:50 - 13:00 Opening
13:00 - 14:00 Honorary member recognition & Keynote lecture 1 (Prof. Yasuo lkegami)
14:10 - 15:00 Mini oral@poster

15:10 - 16:35 Int. award session

16:45 - 17:45 Keynote lecture 2 (Prof. Toni Arndt)

17:55 - 18:55 Keynote lecture 3 (Prof. Uwe Kersting)
2020/9/19

Time Content

9:30 - 10:40 Award session 1

10:50- 12:00 Award session 2

12:00 - 13:00 Lunch Break
13:00 - 14:10 Award session 3

14:20 - 15:30 Award session 4

15:40 - 16:40 Keynote lecture 4 (PhD. Gerda Strutzenberger)
16:50 - 17:50 Keynote lecture 5 (PhD. Mark Lake)

17:50 - 18:50 Poster Discussion

2020/9/20

Time Content

9:00 - 10:10 Oral session 1

10:20 - 11:10 Oral session 2

11:20 - 12:10 Oral session 3

12:10 - 13:10 Lunch Break
13:10 - 14:10 General meeting

14:20 - 15:30 Oral session 4

15:40 - 16:30 Oral session 5

16:40 - 17:40 Keynote lecture 6 (Prof. Wolfgang Potthast)

Closing
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9H18H(E) 18th Sep.

13:00 - 14:00

*—/—bhLY2F+—1 (Keynote Lecture 1)
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9B 18H(#) 18th Sep. 16:45 - 17:45
F*—/—bL7F+—2 (Keynote Lecture 2)
Chair : Hiroyuki Nunome (Fukuoka Univ.)
The Swedish School
What's happening in my Achilles tendon? The effects of running in . of Sport and Health
16:45 Toni Arndt
different footwear Sciences / Karolinska
Institue
9B 18H(#) 18th Sep. 17:55 - 18:55

*—/—bLY2F+—3 (Keynote Lecture 3)

Chair : Shariman Ismail (Universiti of Technologi MARA)

Managing early foot contact in change of direction and landing task — .
17:55 Uwe G. Kersting

on footwear, feet and injuries

German Sport

University Cologne

9H19H(LE) 19th Sep.

15:40 - 16:40

*—/—bLY2F+—4 (Keynote Lecture 4)

EER : Masahiro Fujimoto (AIST)

University of Salzburg
/ Balgrist University

15:40 Gait on Slopes: Research questions, methods, challenges Gerda Strutzenberger ) )
Hospital & Children
University Hospital
9H19H(+E)  19th Sep. 16:50 - 17:50

*—/—bL2F+—5 (Keynote Lecture 5)

Chair : Shariman Ismail (Universiti of Technologi MARA)

Adaptations in landing biomechanics during running and jumping in
16:50 P & & & Jumping Mark Lake

trained athletes

Liverpool John

Moores University

9H20H(H)  20th Sep.

16:40 - 17:40

F*—/—bLYF+—6 (Keynote Lecture 6)

Chair : Hiroaki Hobara (AIST)

16:40 How improves sports technology athletic performance? Wolfgang Potthast

German Sport

University Cologne
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Keynote Lecture 02

What’s happening in my Achilles tendon? The effects of running
in different footwear

Prof. Toni Arndt
The Swedish School of Sport and Health Sciences,
Stockholm, Sweden and Karolinska Institute, Stockholm,

Sweden. email: Toni.Arndt@gih.se

Keyword: Achilles tendon, ultrasonography, non-uniform
deformation, footwear

Abstract

In 2012 the ultrasound based method called speckle tracking was first used to describe
non-homogenous deformation within the human Achilles tendon and since then a
number of research groups internationally have consistently confirmed the results. There
is a consensus that during dorsiflexion and plantarflexion motion the deeper portions of
the tendon move more than the superficial portions. This has been shown in a variety of
activities and different activation modalities of the triceps surae. Recent research now
indicates that this non-uniform deformation may be a biomechanically beneficial
behaviour indicative of a healthy tendon and that a reduction in non-homogeneity may
be negative for tendon function and possibly an etiological mechanism for chronic tendon
injury. Running barefoot or in minimalistic shoes has been associated with Achilles
tendon injuries and this raises the question whether these conditions affect the internal
dynamics of the tendon in a negative manner, i.e. by reducing non-homogenous
behaviour. New data now support this hypothesis showing that the differences in
displacement between deep and superficial portions of the tendon are decreased when
running barefoot or in minimalistic shoes as compared to traditional running shoes. This
could be expected to be a mechanism that places the Achilles tendon at risk for injury.
My presentation at will take us on the scientific journey from initial indications of non-
homogeneity in the human Achilles tendon to the most recent studies exploring the
effects that different footwear have on this during running. | will discuss the present state
of knowledge concerning possible consequences of non-homogenous tendon

deformation during running.
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Keynote Lecture 03

Managing early foot contact in change of direction and landing
tasks — on footwear, feet and injuries

Prof. Uwe G. Kersting

Neuromechanics and Musculoskeletal Biomechanics
Institute of Biomechanics and Orthopedics

German Sport University Cologne

Am Sportpark Mingersdorf 6

50933 KolIn

email: u.kersting@dshs-koeln.de

Keywords: friction, slipping, ankle, footwear, injury

Abstract

Ankle sprains have been stated to be the most common injuries during sports games.
They occur during cutting movements or landings, either with or without interference of
an object or opponent. Often considered to be a minor injury, an unrecognized high
proportion of complications and associated costs were cited. This keynote will review a
series of studies implementing a robotic platform to modulate the early contact phase in
high risk tasks. Musculoskeletal modeling combined with electromyographic recordings
were used across various protocols. While providing important new insights into the
potential role of foot-surface interactions in injury prone situations the beneficial effects
of minimal slip during early contact become obvious. This knowledge has then been
applied to the development of an innovative intervention, the Spraino® slip patch, and
was investigated in an RCT completed by 480 athletes with a history of ankle sprains.
The results demonstrate a positive effect of this simple intervention on re-injury rates and
related complications like time loss and pain. In summary, these studies illustrate how
research on subtle changes in contact mechanics may link to innovative technical

developments with significant injury prevention effects.
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Keynote Lecture 04

Gait on Slopes: Research questions, methods, challenges
Dr. Gerda Strutzenberger

Department of Sport and Exercise Science, University
of Salzburg Schlossallee 49 | 5400 Hallein | Austria /
Movementanalysis Zurich, Balgrist University Hospital &
Children University Hospital Forchstrasse 340 | 8008
Zurich | Switzerland

email: gerda.strutzenberger@balgrist.ch

Keyword: uphill gait, downhill gait, treadmill, ramp, inclination

Abstract

The term gait on slopes summarizes a wide field of applications: depending on
the setting it can be an activity of daily living (e.g. walking on a sloped street) or
an recreational and athletic task (e.g. hiking & mountaineering). In each case
increased demands on the musculoskeletal and neurological system have to be
managed by the individual person. From the clinical focus, this becomes crucial
when impairments of the locomotor system exist as e.g. lower limb injuries or
lower limb amputations. From the performance point of view physical active
individuals have to deal with increased lower limb joint loading. This talk will
provide an outline on selected biomechanical research questions in the field of
clinical and performance applications of sloped gait, the methodological
approaches using ramps versus inclined treadmills as standardized surfaces in
laboratory settings and challenges to be managed and discussed in future studies.



Kevnote Lecture 04

Adaptations in landing biomechanics during running and jumping in trained
athletes.

Dr. Mark Lake

The School of Sport and Exercise Sciences

Liverpool John Moores University, Tom Reilly Building
Byrom Street Liverpool L3 3AF, U.K.

email: M.J.Lake@ljmu.ac.uk

Keywords: Joint stiffness, electromyography, impact
loading, weight acceptance, strength and conditioning.

Abstract

Biomechanical adaptations associated with training are particularly important before
and during the early ground contact phase of running and jump landings in order to
reduce impact loading, regulate joint stiffness and perhaps better store energy from
the stretch of tendons. Movement adaptations associated with severe lower limb
loading during jump landings will be demonstrated using the example of Grand Jeté
and Grand Pas de Chat landings performed during Ballet dance performance. Some
comparisons between novice and experienced Ballet dancers will be presented to
demonstrate the importance of movement and joint kinetic adaptations to improve
stability and reduce the risk of injury while landing on typically hard surfaces and
wearing un-cushioned footwear.

The influence of training on joint stiffness regulation during running ground contact
remains to be established. Increased joint stiffness regulation has been found during
drop landing and hopping activities. Our recent work in this area will be discussed that
will include neuromuscular and movement adaptations before and during landing in
response to running training across a range of speeds. Splitting the first half of stance
into an impact and weight acceptance phase has allowed us to better describe non-
linear joint stiffness regulation and gain further insight into neuromuscular adaptations
associated with training status. The presentation will outline how our findings broadly
agree with recent dynamic muscle-tendon studies on animals during landings.
Summary statements will put together supporting evidence that training most likely
influences the rapid joint flexion immediately after landing and that is probably
associated with stretch and increased stiffness of the Achilles tendon.



Keynote Lecture 06

How improves sports technology athletic performance?
Prof. Dr. Wolfgang Potthast

Institute of Biomechanics and Orthopedics, German
Sport University Cologne

Am Sportpark Mungersdorf 6 | 50933 Cologne |
Germany

email: potthast@dshs-koeln.de

Keyword: sports technology, biomechanics, athletic performance, human-
technology interaction

Abstract:

Performance enhancement is one key principle athletic activities from
recreational to elite sports. Athletes at all levels of performance seek for legal
ways to maximize their athletic performance. The use of sports technology is one
major source of potential enhancers. Principally sports technology can lead by
two different pathways to improvements: (1) by reducing external resisting factors
as heavy and inert masses or friction (2) by interacting with the biological system
to save energy and by allowing to optimize or maximize muscular work. While the
aspects and the success in (1) are widely independent of investigating a
mechanical machine, a robot or a human being, in (2) the results of the interaction
with technology and the processes investigate are specific for human athletes.
Different categories of sports technologies — reaching from nose strips over
compression garments to innovative bicycle components and running specific
prostheses - will be discussed and their work principles will be investigated.

14
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Xtwvy3y 18th, Sep (Fri) 1510 ~16:35

9HA18H(=) 18thSep. 15:10 - 16:35

EEtv 3> (International Award session)

Chair : Kohei Watanabe (chukyo Univ.)

Key kinematic factors discriminate between success and

15:10 1A-01 failure of high volley kicking in soccer

Shusei Sugi Fukuoka Univ.

Data-driven multi-player modeling in basketball and soccer

with partial observation and mechanical constraints Keisuke Fujii Nagoya Univ.

Effect of Running Speed on Lower Limb Kinematics and Daichi Yamashita Japan Institute of
Kinetics during Change of Direction Sports Sciences
Acute effects of static stretching of ankle and
metatarsophalangeal joint on plantar fascial and muscular
stiffness, passive joint range of motion, and foot arch
deformation during drop jump

Hiroto Shiotani Waseda Univ.

Effectiveness of low-friction patch for preventing lateral ankle

sprain injuries in indoor sports Lysdal, Filip Gertz Aalborg Univ.

y INnternational Award Session



Xtwvy3y 18th, Sep (Fri) 1510 ~16:35

IA-01 Key kinematic factors discriminate between success and failure of high volley kicking
in soccer

O Shusei Sugi(Fukuoka Univ.), Hiroyuki Nunome (Fukuoka Univ.) , Yuji Tamura (Fukuoka Univ.) and Shariman Ismail
(Fukuoka Univ.)

Volley kicking; striking the ball directly in the air, is an advanced kicking technique in soccer. From our survey of the
2018 FIFA World Cup in Russia, we found that the most common failed pattern of this volley kicking was to launch the
ball over the crossbar. The purpose of this study was to describe kinematic differences between successful and failed
soccer volley kicking. The kicking motions were captured from ten male university soccer players using an optica
motion capture system at 500 Hz.

In the successful trias, the foot hit the ball with more horizontally leaned orientation coincided with significantly smaller
angle of attack of the leg swing. Regarding time-series data of joint motion, the successful trials showed that significant
larger horizontal rotation of the pelvis (0 to 70% time) and hip internal rotation of the kick leg (0 to 62% time). Among
these mation, larger hip interna rotation during the backswing phase was substantially contributes to the generation of
upward fCG velocity (Sugi et a., 2019). Therefore, as a result of this study, it is importance to achieve sufficient height
of the foot during high volley kicks in soccer. Additionally, strongly supported their resuilts.

IA-02 Data-driven multi-player modeling in basketball and soccer with partial observation
and mechanical constraints

OKeisuke Fujii (Nagoya University., RIKEN), Naoya Takeishi (RIKEN), Yoshinobu Kawahara (Kyushu University,
RIKEN) and Kazuya Takeda (Nagoya University)

Modeling of complex behavior in team sports is a fundamental problem in sports biomechanics. In actual team sports
games, however, rule-based modeling has sometimes been too complicated owing to their higher-level sociality and body
dynamics. Estimation of the rules from data, e.g., data-driven multi-player modeling in such sports, is effective for the
analysis in actual team sports games. Methodologically, although players generally have limited observation and
mechanical constraints, most of the conventional data-driven models ignore such assumptions, resulting in lack of
plausibility and interpretability of the models. Here we propose data-driven sequential models with partial observation
and mechanical constraints, which can visualize whose information the agents utilize and can generate plausible actions
as sports. We formulate this as a multi-agent imitation learning problem, leveraging binary partial observation models
and policy models based on variational recurrent neural networks with physical and biomechanical constraints. Our
method visualized partial observation and predicted plausible actions for defenders in actual professional basketball and
soccer games compared with the conventional methods. Our approach would contribute to the understanding of multi-
player cognition and action in actual ballgames.

IA-03  Effect of Running Speed on Lower Limb Kinematics and Kinetics during Change of
Direction

ODaichi Yamashita (Japan Institute of Sports Sciences) and Yuki Inaba (Japan Institute of Sports Sciences)

This study aimed to identify how the lower-limb joints modulate kinematic and kinetic parameters during COD
maneuvers at different speeds. Eight healthy men participated in this experiment. They completed four trias of 30
COD for each running speed condition (3, 4, and 5 m/s). 3D coordinates of the anatomical landmarks were acquired
using a 3D optical motion capture system. Forty-six reflective markers were placed on each participant’s body. Ground
reaction force (GRF) data were obtained at 1000 Hz using force platforms. The distance between the center of mass
(COM) and the center of pressure (COP) at touchdown were calculated in anterior-posterior, medial-lateral, and vertical
directions align with the COM trajectory. Joint kinetics during the stance phase was calculated using standard inverse-
dynamics analysis. The COP at touchdown shifted forward and sideways, and the COM was lower with increasing speeds.
The hip, knee, and ankle peak extension torques and mean positive powers were increased by speeds. However, the hip
abduction peak torque and mean power was not increased by speeds. Therefore, our results indicated that the postural
adjustments in three-dimensions and modulation of extension torques and powers of lower limb joints are essential
during COD maneuvers at different speeds.
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IA-04  Acute effects of static stretching of ankle and metatarsophalangeal joint on plantar
fascial and muscular stiffness, passive joint range of motion, and foot arch
deformation during drop jump

OHiroto Shiotani (Waseda Univ., JSPS Research fellow), Natsuki Sado (Waseda Univ.), Keisuke Kurumisawa
(Waseda Univ.), Junya Saeki (Waseda Univ., JSPS Research fellow) and Yasuo Kawakami (Waseda Univ.)

Static stretching of the tissues supporting the foot arch may decrease their stiffness, and thus increase the deformability of
the foot arch. To test this hypothesis, 13 healthy male participants were requested to perform 5-min static stretching by
maximal ankle and metatarsophalangeal (MTP) joint dorsiflexions. Shear wave velocity (SWV) of the plantar fascia (PF)
and flexor digitorum brevis (FDB) in 20° ankle plantar flexion and neutral position, passive range of motion (ROM) of
the ankle and MTP joints, and the foot arch deformation during maximal single-leg drop jump were compared between
before (PRE) and immediately after (POST) the stretching. After stretching, SWV of PF at the proximal site and FDB
was significantly lower in the ankle plantar-flexed position. In the neutral position, SWV at the proxima and middle sites
of PF was significantly higher, while FDB was lower in POST than PRE. Furthermore, passive ROM of the ankle and
MTP joints and the angular change in the midfoot (the sagittal plane rotation of the midfoot segment relative to the
calcaneal segment) during drop jump was significantly larger in POST than PRE. Our findings suggest that stretching of
the foot changes PF and FDB stiffness, thereby increasing the foot arch deformability.

IA-05 Effectiveness of low-friction patch for preventing lateral ankle sprain injuries in indoor
sports

OLysdal, Filip Gertz (Aalborg University), Bandholm, Thomas (Amager—Hvidovre Hospital), Tolstrup, Janne
(National Institute of Public Health), Clausen, Mikkel Bek (University College Copenhagen), Mann, Stephanie
(Amager—Hvidovre Hospital), Petersen, Pelle Baggesgaard (Rigshospitalet), Gronlykke, Thor (Spraino ApS),
Kersting, Uwe (German Sport University Cologne), Delahunt, Eamonn (University College Dublin) & Thorborg,
Kristian (Amager—Hvidovre Hospital)

BACKGROUND: Lateral ankle sprains (LASs) are common in indoor sports and high shoe-surface friction is considered
arisk factor. We developed a novel Teflon-patch that is attached to the outside of sports shoes to minimise friction at the
lateral edge, which could mitigate the risk of LASs. We aimed to determine preliminary effectiveness and safety of the
low-friction patch on LASs.

METHODS: 510 sub-€lite indoor sport athletes with a previous LAS were randomly allocated (1:1) into two groups: with
low-friction patches (Spraino) or control. Allocation was concealed and the trial was outcome-assessor-blinded. After
match and training exposure, LA Ss and associated time-loss were captured weekly via text messages.

RESULTS: 480 participants completed the trial, reporting 151 LASs of which 96 were non-contact. All outcomes
favored Spraino with 36% fewer non-contact lateral ankle sprains and 53% fewer severe lateral ankle sprains. Time-loss
per LAS was also significantly lower in the Spraino group (1.8 vs 2.8 weeks, p=0.014). Six participants reported minor
harms because of Spraino.

CONCLUSION: Compared to usua care, athletes allocated to Spraino had a reduced risk of LASs and reduced time-loss,
with only few reports of minor harms.
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