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Pre-conference Seminars ESMAC Main Conference
Time

19 September
Tuesday

20 September 
Wednesday

Time
21 September
Thursday

22 September
Friday

23 September
Saturday

7:00 Charity Run (7:00–8:00)

8:30 Opening & Awards Session
OLYMPIA

15) Movement analysis methodology III
OLYMPIA

8:30

Seminar 1
Markerless Motion Analysis

Seminar 3
Improved understanding and treatment of altered muscle function in children 
with Cerebral palsy, by integrating macro- and microscopic muscle properties 

with neuromuscular symptoms

8:35

9) Foot and ankle 
(starts 8:35)

OLYMPIA

8:50 Baumann Lecture – 
Prof Sebastian Wolf (past president of ESMAC)

9:20 1) Modelling and simulation I
OLYMPIA

10:10
Break

10:25 Sponsors’ Pitches – 
10 mins

Moveshelf Presentation

10:30
Coffee Break 

(10:30)
10:30

Break 

Seminar 3
 Improved understanding and treatment of altered muscle function in children 
with Cerebral palsy, by integrating macro- and microscopic muscle properties 

with neuromuscular symptoms

10:35 Coffee Break 
(10:35) Coffee Break 

(10:35)
11:00

Seminar 1
Markerless Motion Analysis

11:00

2) Pediatric neurology
OLYMPIA

10) Markerless motion analysis
OLYMPIA 16) Adult neurology

OLYMPIA

12:30 12:15 Keynote Lecture 1 
George Georgoulis

OLYMPIA

Contemplas + Movella Industry Presentation Keynote Lecture 3
Tim Theologis 

OLYMPIA

Break Break

12:25
Keynote Lecture 2

Łukasz Kidziński
OLYMPIA13:00–

13:30
Vicon Industry Workshop

OLYMPIA
Award & Closing Ceremony

OLYMPIA

13:10
Lunch & Posters I.

KALIRROE
Lunch & Posters II.

KALIRROE
13:30

Seminar 2
Smart gaming for remote rehabilitation, a “hands-on” workshop

Seminar 4 
Introduction to musculoskeletal modeling

 

14:15 3) Modelling 
and 

simulation II
OLYMPIA

4) Stability, 
proprioception 

& motor 
control
ATTICA

5) Mus cu
lo skeletal 
disorders

Templares
TEMPLARS

11) Movement analysis 
methodology II

OLYMPIA

12) Upper extremity
ATTICA

15:00 Break Break 

Seminar 2
Smart gaming for remote rehabilitation, a “hands-on” workshop

Seminar 4
Introduction to musculoskeletal modeling

15:30 Coffee Break Coffee Break

16:00 6) Sports
OLYMPIA

7) Movement 
analysis 

methodology I
ATTICA

8) Pediatrics 
and neuro 
pediatrics
TEMPLARS

13) Imaging 
and anatomy

OLYMPIA

14) Prosthetics, 
Orthosis, assitive 

devices
ATTICA

17:30 17:40
ESMAC Annual General Assembly

OLYMPIA
18:00

Welcome Cocktail
18:40

Motek User Group Meeting 
(18:40–20:00)

ATTICA19:30

Early Career Network (ECN)

19:30
ESMAC Gala Dinner

(19:30–00:00)
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Thursday 21 September

Detailed Programme

Thursday 21 September

Opening & Awards Session
21. 9. 2023, 8:30–8:50, Olympia Hall

Opening Words

Georgios Gkrimas, Greece
Kaat Desloovere, Belgium

Baumann Lecture
21. 9. 2023, 8:50–9:20, Olympia Hall

Do we need toes for walking?
Chair: Ayman Assi (Lebanon)
Speaker: Prof. Sebastian Wolf (Germany)

1) Modelling and simulation I
Plenary Session:
09:20–10:25, Olympia Hall
Chairs: Hans Kainz (Austria), Maria B. Sánchez (United Kingdom)

O 001 ✰ Selective personalization of muscle-tendon properties 
for predictive simulations of walking in children with cerebral palsy
Dhruv Gupta1, Bram Van Den Bosch1, Ilse Jonkers1, Anja Van Campenhout2, Kaat Desloovere3, 
Friedl De Groote1

1 KU Leuven, Department of Movement Sciences, Leuven, Belgium
2 KU Leuven / UZ Leuven, Development and Regeneration, Leuven, Belgium
3 KU Leuven / UZ Leuven, Rehabilitation Sciences, Leuven, Belgium

O 002 Rectus femoris EMG clustering, A data-driven management 
of crouch gait in patients with cerebral palsy (CP)
Mehrdad Davoudi1, Firooz Salami1, Robert Reisig1, Sebastian I. Wolf1

1 Heidelberg University Hospital, Clinic for Orthopedics and Trauma Surgery, Heidelberg, Germany
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O 003 ✰ Femoral growth plate stresses in children with cerebral palsy 
compared to typically developing children
Willi Koller1, Wallnöfer Elias1, Jana Holder2, Andreas Kranzl3, Arnold Baca1, Hans Kainz1

1 Centre for Sport Science and University Sports- University of Vienna, Department of Biomechanics- Kinesiology 
and Computer Science in Sport, Vienna, Austria

2 University of Salzburg, Department of Sport and Exercise Science, Salzburg, Austria
3 Orthopaedic Hospital Speising, Laboratory for Gait and Human Movements, Vienna, Austria

O 004 ✰ Predictive simulations of common gait features in children 
with Duchenne muscular dystrophy
Ines Vandekerckhove1, Dhruv Gupta2, Lars D'Hondt2, Marleen Van den Hauwe1,3, 
Anja Van Campenhout4,5, Liesbeth De Waele3,4, Nathalie Goemans3,4, Kaat Desloovere1,6, 
Friedl De Groote2

1 KU Leuven, Rehabilitation Sciences, Leuven, Belgium
2 KU Leuven, Movement Sciences, Leuven, Belgium
3 University Hospitals Leuven, Child Neurology, Leuven, Belgium
4 KU Leuven, Development and Regeneration, Leuven, Belgium
5 University Hospitals Leuven, Orthopedics, Leuven, Belgium
6 University Hospitals Leuven, Clinical Motion Analysis Laboratory, Leuven, Belgium

O 005 ✰ Fall risk management through personalised machine learning 
in wearables
Sarah Arnold1,2, Raz Tamir3, Nathaniel Shimoni3, Yarden Rotem3, Greg Newman2, Melissa Kistner4

1 Stellenbosch University, Department of Exercise- Sport and Lifestyle Medicine , Stellenbosch, South Africa
2 LifeQ, Special Projects, Stellenbosch, South Africa
3 Owlytics Healthcare, Data Science, Tel Aviv, Israel
4 LifeQ, Data Science, Cape Town, South Africa

O 006 Person-specific scaling of maximal isometric strength based 
on resistance training exercises influences ankle, knee and hip 
forces during walking
Morten Bilde Simonsen1, Bjørn Keller Engelund2, Mathias Kristiansen3, Michael Skipper Andersen4

1 Aalborg University, Department of Materials and Production, Aalborg, Denmark
2 Anybody Technology, a/s, Aalborg, Denmark
3 Aalborg University, Department of Health Science and Technology, Aalborg, Denmark
4 Aalborg University, Center for Mathematical Modeling of Knee Osteoarthritis, Aalborg, Denmark

Sponsors’ Pitches – 10 mins
10:25–10:35, Olympia Hall
Chairs: Hans Kainz (Austria), Maria B. Sánchez (United Kingdom)

Coffee Break
10:35–11:00, Olympia Foyer
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2) Pediatric neurology
Plenary Session: 
11:00–12:15, Olympia Hall
Chairs: Annemieke Buizer (Netherlands), Andreas Kranzl (Austria)

O 007 ✰ Effect of selective dorsal rhizotomy on muscle morphology, 
spasticity, gait and gross motor function in children with spastic 
cerebral palsy
Ineke Verreydt1, Anja Van Campenhout2,3, Guy Molenaers2,3, Britta Hanssen1, 
Nathalie De Beukelaer1,4, Ines Vandekerckhove1, Eirini Papageorgiou1, Tijl Dewit1,5, 
Catherine Huenaerts5, Kaat Desloovere1,5

1 KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium
2 KU Leuven, Department of Development and Regeneration- Faculty of Medicine, Leuven, Belgium
3 University Hospitals Leuven, Pediatric Orthopedics- Department of Orthopedics, Leuven, Belgium
4 University of Geneva, Departement of Surgery- Faculty of Medicine, Geneva, Switzerland
5 University Hospitals Leuven, Clinical Motion Analysis Laboratory, Leuven, Belgium

O 008 Alterations in dynamic balance when stepping to a target in children 
with cerebral palsy
Nina Jacobs1, Ann Hallemans2, Els Ortibus3, Kaat Desloovere4, Pieter Meyns1

1 Hasselt University, Rehabilitation Research REVAL, Diepenbeek, Belgium
2 University of Antwerp, Rehabilitation sciences and physiotherapy - research group MOVANT, Wilrijk, Belgium
3 University Hospital of Leuven, Pediatrics, Leuven, Belgium
4 KU Leuven, Rehabilitation sciences, Leuven, Belgium

O 009 Proprioceptive-perception threshold is impaired in cerebral palsy 
and is associated with worse balance performance
Harri Piitulainen1,2, Maria Sukanen1, Taija Finni1, Francesco Cenni1

1 University of Jyväskylä, Faculty of Sport and Health Sciences, Jyväskylä, Finland
2 University of Helsinki and Helsinki University Hospital, Department of Child Neurology- 

New Children’s Hospital, Helsinki, Finland

O 010 Accurate estimation of late swing biceps femoris, semitendinosus 
but not semimembranosus lengths is possible without using 
musculoskeletal modelling software
Colm Daly1, Damien Kiernan1

1 Central Remedial Clinic, Gait Laboratory, Dublin, Ireland

O 011 Does genetic inheritance pattern affect objective gait scores 
in pediatric patients with hereditary spastic paraparesis?
Lane Wimberly1, Lizabeth Bunkell2, Cinthya Meza2, Kelly Jeans2

1 Scottish Rite Hospital, Orthopaedic Surgery, Dallas, USA
2 Scottish Rite Hospital, Movement Analysis Laboratory, Dallas, USA
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O 012 Pattern-specific effects of botulinum neurotoxin type A injections 
and selective dorsal rhizotomy on gait in children with spastic 
cerebral palsy
Eirini Papageorgiou1, Els Ortibus2, Guy Molenaers3, Anja Van Campenhout2, Kaat Desloovere4

1 KU Leuven, Rehabilitation Sciences, Pellenberg, Belgium
2 KU Leuven, Development and Regeneration, Leuven, Belgium
3 University Hospitals Leuven, Orthopedics, Leuven, Belgium
4 KU Leuven, Rehabilitation Sciences, Leuven, Belgium

O 013 Reference centile curves for muscle volume and strength 
of lower-limb muscles of typically developing children aged 
0.5–18 years
Ines Vandekerckhove1, Britta Hanssen1, Nicky Peeters1, Nathalie De Beukelaer1,2, Tijl Dewit1,3, 
Marleen Van den Hauwe1,4, Anja Van Campenhout5,6, Liesbeth De Waele4,5, Friedl De Groote7, 
Kaat Desloovere1,3

1 KU Leuven, Rehabilitation Sciences, Leuven, Belgium
2 University of Geneva, Departement of Surgery, Geneva, Switzerland
3 University Hospitals Leuven, Clinical Motion Analysis Laboratory, Pellenberg, Belgium
4 University Hospitals Leuven, Child Neurology, Leuven, Belgium
5 KU Leuven, Development and Regeneration, Leuven, Belgium
6 University Hospitals Leuven, Orthopedics, Leuven, Belgium
7 KU Leuven, Movement Sciences, Leuven, Belgium

Keynote Lecture 1
12:15–13:00, Olympia Hall

Physiology of Spasticity in Cerebral Palsy – Role of Keyhole Interlaminar 
Dorsal Rhizotomy

George Georgoulis (Greece)
Chair: Georgios Gkrimas (Greece)

Vicon Industry Workshop
13:00–13:30, Olympia Hall



24 E S M AC  2023 ,  18–23  S E P T E M B E R  2023 ,  AT H E N S ,  G R E E C E

Thursday 21 September

Lunch & Posters l.
21. 9. 2023, 13:10–14:15, Kallirhoe Hall

Group 1: Pediatric neurology

Group 2: Normative studies

Group 4: Adult neurology and elderly

Group 5: Imaging and anatomy

Group 6: Sports

Group 9: Musculoskeletal disorders

Group 10: Modelling and simulation

Group 13: Foot and ankle
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3) Modelling and simulation II
Parallel Session: 
14:15–15:30, Olympia Hall
Chairs: Friedl De Groote (Belgium), Lizeth Sloot (Germany)

O 014 Effect of pelvic retroversion on hamstring lengths in adult spinal 
deformity patients in standing position and during gait
Guillaume Rebeyrat1, Wafa Skalli1, Rami El Rachkidi2, Abir Massaad2, Mohmad Karam2, 
Helene Pillet1, Ayman Assi1,2

1 Arts et Métiers, Institut de Biomecanique Humaine Georges Charpak, Paris, France
2 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, 

Beirut, Lebanon

O 015 A population-based approach to study the effect of tibiofemoral 
geometrical features on knee joint loading
Miel Willems1, Bryce Killen1, Giacomo Di Raimondo1, Christophe Van Dijck2, Roel Wirix-Speetjens2, 
Ilse Jonkers1

1 KU Leuven, Movement Sciences, Leuven, Belgium
2 Materialise, nv, Leuven, Belgium

O 016 Could initial guess of the ligament parameters during estimation 
procedures affect post-operative predictions of knee laxity 
following total knee arthroplasty?
Ilias Theodorakos1, Michael Skipper Andersen1

1 Aalborg University, Department of Materials and Production, Aalborg, Denmark

O 017 Internal lower limb rotation increases patella cartilage pressure 
in individuals with patellofemoral instability
Bernhard Guggenberger1,2,3, Brian Horsak4, Andreas Habersack1,5, Colin Smith6, Martin Svehlik1, 
Hans Kainz2

1 Department of Orthopaedics and Trauma, Medical University of Graz, Graz, Austria
2 Neuromechanics Research Group, Department of Biomechanics- Kinesiology and Computer Science in Sport- 

Centre for Sport Science and University Sports, Vienna, Austria
3 Institute of Physiotherapy, JOANNEUM University of Applied Sciences, Graz, Austria
4 Center of Digital Health and Social Innovation, St. Pölten University of Applied Sciences, St. Pölten, Austria
5 Institute of Human Movement Science, Sport and Health- University of Graz, Graz, Austria
6 Department of Biomedical Engineering, Steadman Philippon Research Institute, Vail- CO, USA

O 018 Musculoskeletal modelling informed muscle coordination re-
training to reduce knee joint loads
Hans Kainz1, Willi Koller1, Elias Wallnöfer1, Gabriel Mindler2, Andreas Kranzl3

1 University of Vienna, Centre for Sport Science and University Sports- Department of Biomechanics- Kinesiology 
and Computer Science in Sport, Vienna, Austria

2 Orthopaedic Hospital Speising, Department of Paediatric Orthopaedics, Vienna, Austria
3 Orthopaedic Hospital Speising, Laboratory for Gait and Movement Analysis, Vienna, Austria
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O 019 A single inertial measurement unit-based deep learning model 
for predicting knee angles during running
Vaibhav Shah1,2, Philippe C. Dixon2,3

1 University of Montreal, Institute of Biomedical Engineering- Faculty of Medicine, Montreal, Canada
2 The Sainte-Justine University Hospital CRCHUSJ, Research Center of the Sainte-Justine University Hospital 

CRCHUSJ, Montreal, Canada
3 University of Montreal, School of Kinesiology and Physical activity Sciences, Montreal, Canada

O 020 Towards a laxity protocol for in vivo applications
Ilias Theodorakos1, Michael Skipper Andersen1

1 Aalborg University, Department of Materials and Production, Aalborg, Denmark

4) Stability, proprioception & motor control
Parallel Session: 
14:15–15:30, Attica
Chairs: Neil Postans (United Kingdom), Pieter Meyns (Belgium)

O 021 Designing a novel protocol to investigate mechanisms of falls 
in children with cerebral palsy, informed by lived experiences
Rebecca Louise Walker1, Tom D O'Brien1, Gabor J Barton1, Bernie Carter2, David M Wright3, 
Richard J Foster1

1 Liverpool John Moores University, Research Institute for Sport and Exercise Sciences, Liverpool, United Kingdom
2 Edge Hill University, Faculty of Health- Social Care and Medicine, Ormskirk, United Kingdom
3 Alder Hey Children's NHS Foundation Trust, North West Movement Analysis Centre, Liverpool, 

United Kingdom

O 022 Young and older adults show similar anticipatory postural 
adjustments when stepping with different task priorities
Hannah Carey1, Wouter Muijres1, Friedl De Groote1

1 KU Leuven, Department of Movement Sciences, Leuven, Belgium

O 023 Kinematic limitations during obstacle-crossing in adolescent 
idiopathic scoliosis
Maria Rassam1, Karim Hoyek1, Rony El Hayeck1, Georges Haddad1, Emmanuelle Wakim1, 
Elio Mekhael1, Nabil Nassim1, Ismat Ghanem1, Rami El Rachkidi1, Ayman Assi1

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, Beirut, 
Lebanon

O 024 Mimicking slipping responses using a novel mechanical 
perturbation algorithm
Marina Geissmann1, Sandra Moessner1, Linard Filli1,2

1 Balgrist Campus, Swiss Center for Movement Analysis, Zurich, Switzerland
2 University Hospital Balgrist, 2 Spinal Cord Injury Center, Zurich, Switzerland



27E S M AC  2023 ,  18–23  S E P T E M B E R  2023 ,  AT H E N S ,  G R E E C E

Thursday 21 September

O 025 The use of a novel assessment protocol for the knee joint velocity 
proprioceptive sense to investigate motor learning abilities
Anthi Kellari1, Eumorphia Papapostolou1, Euaggelia Papadimou1, Zacharias Dimitriadis1, 
Eleni Kapreli1, George Koumantakis2, Nikolaos Strimpakos1, Asimakis Kanellopoulos1

1 University of Thessaly, Physiotherapy, Lamia, Greece
2 University of West Attica, Physiotherapy, Athens, Greece

O 026 Investigation the relationship between squat performance 
test, respiratory muscle strength, respiratory function, 
and cardiorespiratory endurance in children with cerebral palsy
Tuana Gerede1, Kubra Onerge1,2,3, Elif Cankatar1, Ozturk Bilge Nur1, Rukiye Sert4, 
Nazif Ekin Akalan1,3, Shavkat Nadir3,5, Halenur Evrendilek1,3, Fuat Bilgili6

1 Istanbul Kultur University, Faculty of Health Sciences- Physiotherapy and Rehabilitation Division, Istanbul, 
Turkey

2 Hacettepe University, Graduate School of Health Sciences- Physical Therapy and Rehabilitation Division, 
Ankara, Turkey

3 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
4 Istanbul University, Institute of Health Sciences- Department of Pediatric Basic Sciences- Developmental 

Neurology, Istanbul, Turkey
5 Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey
6 Istanbul University, Istanbul Faculty of Medicine- Orthopaedics and Traumatology Department, Istanbul, 

Turkey

O 027 Validation of three optical marker models in recordings of dynamic 
3D angular knee movements using radiostereometric analysis 
as a reference
Anna Fändriks1, Roland Zügner1, Bita Shareghi1, Johan Kärrholm1, Roy Tranberg1

1 Institute of Clinical Sciences, Department of Orthopaedics, Gothenburg, Sweden

5) Musculoskeletal disorders
Parallel Session: 
14:15–15:30, Templars Hall
Chairs: Jaap Harlaar (Netherlands), Colm Daly (Ireland)

O 028 Kinematic strategies adopted by adult spinal deformity patients 
during daily life activities
Elma Ayoub1, Ali Rteil1, Rami El Rachkidi1, Celine Chaaya1, Maria Saade1, Elena Jaber1, 
Elio Mekhael1, Nabil Nassim1, Abir Massaad1, Ayman Assi1

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, Beirut, 
Lebanon
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O 029 Postural and kinematic changes in the transition from sit-to-stand 
position in adolescent idiopathic scoliosis
Nabil Nassim1, Elio Mekhael1, Rami El Rachkidi1, Carlo El Khoury1, Rony El Hayek1, 
Mohamad Karam1, Abir Massaad1, Bilal Ramadan1, Ismat Ghanem1, Ayman Assi1

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, Beirut, 
Lebanon

O 030 Exploring the differences in muscle activation of unilateral 
transtibial amputees during rehabilitation exercises and walking
Sarah Arnold1, Laura-Anne Furlong2, Lara Grobler1, Ranel Venter1

1 Stellenbosch University, Department of Exercise- Sport and Lifestyle Medicine , Stellenbosch, South Africa
2 University of Limerick, Sport and Exercise Biomechanics, Limerick, Ireland

O 031 The effects of a posterior cruciate ligament injury on the knee joint 
biomechanics during walking
Lucia Donno1, Carlo Albino Frigo1

1 Politecnico di Milano, Department of Electronics- Information and Bioengineering, Milan, Italy

O 032 Are gait kinematics and muscle activity influenced by mosaicism 
type in Fragile X Syndrome?
Fabiola Spolaor1, Annamaria Guiotto1, Piatkowska Weronika1, Elisa Di Giorgio2, Valentina Liani2, 
Roberta Polli2, Garazi Casillas Martinez3, Alessandra Murgia2, Zimi Sawacha4

1 University of Padua, Department of information Engineering, Padua, Italy
2 University of Padua, Department of Women’s and Children’s Health, Padua, Italy
3 University of Padua/Mondragon Unibertsitatea, Department of information Engineering/Faculty 

of Engineering, Padua, Italy
4 University of Padua, Department of information Engineering/Department of Medicine, Padua, Italy

O 033 Alteration of gait characteristics in patients with adult spinal 
deformity
Stephanie Huysmans1, Rachel Senden2, Eva Jacobs1, Paul Willems3, Rik Marcellis2, Mark van 
den Boogaart1, Kenneth Meijer3, Paul Willems1

1 Maastricht University Medical Center+, Department of Orthopedic Surgery, Maastricht, Netherlands
2 Maastricht University Medical Center+, Department of Physiotherapy, Maastricht, Netherlands
3 Maastricht University Medical Center+, Department Nutrition and Movement Sciences, Maastricht, 

Netherlands

O 034 Objectively evaluated joint function and patient-reported pain are 
associated with differences in the proteomic landscape of knee 
osteoarthritis
Josefine Eriksson Naili1,2, Margareta Hedström3,4, Aisha Ahmed5, Morten Bilde Simonsen6,7, 
Eva W Broström1, Helena Erlandsson Harris8, Akos Vegvari9, Cecilia Aulin8

1 Karolinska Institutet, Department of Women’s and Children’s Health, Stockholm, Sweden
2 Karolinska University Hospital, Motion Analysis Lab, Stockholm, Sweden
3 Karolinska Institutet, Department of Clinical Science Intervention and Technology, Stockholm, Sweden
4 Karolinska University Hospital, Trauma and Reparative Medicine Theme, Stockholm, Sweden
5 Karolinska Institutet, Department of Molecular Medicine and Surgery, Stockholm, Sweden
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6 Aalborg University, Department of Materials and Production, Aalborg, Denmark
7 Aalborg University, Center for Mathematical Modeling of Knee Osteoarthritis, Aalborg, Denmark
8 Karolinska Institutet, Department of Medicine Solna Division of Rheumatology Centre for Molecular Medicine, 

Stockholm, Sweden
9 Karolinska Institutet, Division of Chemistry I Department of Medical Biochemistry and Biophysics, Stockholm, 

Sweden

Coffee Break
15:30–16:00, Olympia Foyer 

6) Sports
Parallel Session: 
16:00–17:30, Olympia Hall
Chairs: Zimi Sawacha (Italy), Sarah Campos (Germany)

O 035 Quantitative gait analysis of patients with unilateral juvenile 
osteochondritis dissecans of the knee: Comparison 
with the contralateral side and controls
Mathieu Lalumière1, Thierry Pauyo2, Jean-François Girouard1, Reggie Charles Hamdy2, 
Louis-Nicolas Veilleux1

1 Shriners Hospitals for Children – Canada, Motion Analysis Center, Montreal, Canada
2 Shriners Hospitals for Children – Canada, Medecine, Montreal, Canada

O 036 Impact of subject’s physical properties on joint biomechanics: 
Hypermobility alters lower extremity biomechanics during 
knee-bearing activity
Shavkat Kuchimov1,2, Mehmed Özkan1, Adnan Apti2,3, Nazif Ekin Akalan2,3, Burcu Semin Akel2,3, 
Karsten Hollander4

1 Bogazici University, Institute of Biomedical Engineering, İstanbul, Turkey
2 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
3 Istanbul Kultur University, Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation, Istanbul, 

Turkey
4 MSH Medical School Hamburg, Institute of Interdisciplinary Exercise Science and Sports Medicine, Hamburg, 

Germany

O 037 Comparison of neuromuscular and abductor strengthening 
exercises in the hip abductor muscle strength: A randomized 
controlled trial
Sofia Pastrouma1, Filippos Kasiotis1, Aikaterini - Evanthia Gkanatsiou1, Natalia Kitsouli1, 
Konstantinos Vassis1, Zacharias Dimitriadis1, Savvas Spanos1, Ioannis Poulis1

1 University of Thessaly, Physiotherapy, Lamia, Greece
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O 038 Altered biceps femoris muscle lengths in athletes who have 
returned to full participation in sport following sprint related 
hamstring injury
Colm Daly1, Hazel Ní Chathasaigh2, Sean Clarke2, Dylan Morrissey3, Ulrik McCarthy Persson2

1 Central Remedial Clinic, Gait Laboratory, Dublin, Ireland
2 University College Dublin, School of Public Health- Physiotherapy & Sports Science, Dublin, Ireland
3 Queen Mary University of London, Sports and Exercise Medicine- WHRI, London, United Kingdom

O 039 Hurdle step test: Convergent validity and ability to discriminate 
between subjects with different levels of postural stability 
(preliminary results)
Maria Bhudarally1, Tiago Atalaia2, João Abrantes3, Pedro Aleixo1

1 CIDEFES- Universidade Lusófona, MovLab - Biomechanics, Lisboa, Portugal
2 Escola Superior de Saúde da Cruz Vermelha Portuguesa, Physiotherapy, Lisboa, Portugal
3 CICANT- Universidade Lusófona, MovLab - Biomechanics, Lisboa, Portugal

O 040 Validity and reliability of the portable Kforce plates system 
with the use of a smartphone application for measuring 
countermovement jump
George Plakoutsis1, Dimitrios Zapantis1, Eirini-Maria Panagiotopoulou1, 
Eleftherios Paraskevopoulos1, Maria Papandreou1

1 University of West Attica, Physiotherapy, Athens, Greece

O 041 A comparison of machine learning architectures for determining 
ground contact timings in overground and treadmill gait
Sailee Sansgiri1, Krista Vohlakari1, Taija Finni1, Timo Rantalainen1, Neil Cronin1

1 University of Jyväskylä, Neuromuscular Research Centre, Jyväskylä, Finland

O 042 CrossFit® to improve gross motor function and gait in adolescents 
and young adults with unilateral cerebral palsy: a pilot study
Michèle Widmer1, Alice Minghetti2, Jacqueline Romkes1, Morgan Sangeux1, Cornelia Neuhaus1, 
Bastian Widmer1, Elke Viehweger1

1 University Children's Hospital Basel, Kinderorthopädie, Basel, Switzerland
2 University Basel, Department of Sport- Exercise and Health, Basel, Switzerland
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7) Movement analysis methodology I
Parallel Session: 
16:00–17:40, Attica
Chairs: Han Houdijk (Netherlands), Matthias Hösl (Germany)

O 043 Foot function after calcaneus fracture assessed by application 
of unsupervised machine learning on pedobarographic gait data
Moritz Kraus1, Isabella Klöpfer-Krämer2, Mischa Mühling2, Johannes Gabel3, Peter Augat2, 
Andreas Brand2

1 Muskuloskelettales Universitätszentrum München- LMU Klinikum- Schulthess Klinik Zürich, Trauma Surgery, 
München, Germany

2 BG Unfallklinik Murnau- Paracelsus Medical University- Salzburg- Austria, Institute for Biomechanics, 
Murnau am Staffelsee, Germany

3 BG Unfallklinik Murnau-, Department of Foot and Ankle Surgery, Murnau am Staffelsee, Germany

O 044 Reliability of forefoot-to-rearfoot angles using a two-segment 
biomechanical foot model (CGM 2.4)
Jesper Bencke1, Anders Holsgaard-Larsen2, Gudrun Jonsdottir3, Camilla K. Jørgensen3, 
Liat E.P. Svanholm3, Niels J. Nedergaard1

1 Copenhagen University Hospital, Human Movement Analysis Laboratory sect.247, Hvidovre, Denmark
2 University of Southern Denmark, Department of Clinical Research, Odense, Denmark
3 University College Copenhagen, Department of Physiotherapy and Occupational Therapy, Copenhagen, 

Denmark

O 045 openOFM: an open-source implementation of the multi-segment 
Oxford Foot Model
Philippe Dixon1, Elodie Drew2, Sean McBride3, Samuel Cheng4, Marian Harrington5, 
Julie Stebbins5, Amy Zavatsky6

1 University of Montreal, School of Kinesiology and Physical Activity Sciences, Montreal, Canada
2 University of Montreal, Kinesiology and Physical Education, Montreal, Canada
3 University of Findlay, Department of Phyiscal Therapy, Findlay, USA
4 Nova Southeastern University, College of Health Care Sciences, Fort Lauderdale, USA
5 Nuffield Orthopaedic Centre Oxford University Hospitals NHS Foundation Trust, Oxford Gait Laboratory, 

Oxford, United Kingdom
6 University of Oxford, Engineering Science, Oxford, United Kingdom

O 046 Idiopathic clubfoot patients produce less ankle power during 
hopping when compared to typically developing children
Saskia Wijnands1,2, Lianne Grin1,3, Lianne van Dijk3, Arnold Besselaar2,4, Marieke van der Steen2,4, 
Benedicte Vanwanseele1,3

1 KU Leuven, Human Movement Biomechanics Research Group, Leuven, Belgium
2 Máxima MC, Department of Orthopaedic Surgery & Trauma, Eindhoven, Netherlands
3 Fontys University of Applied Sciences, Department of Health Innovation and Technology, Eindhoven, 

Netherlands
4 Catharina Hospital, Department of Orthopaedic Surgery & Trauma, Eindhoven, Netherlands
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O 047 A comparison of 2 models: Plug in Gait and pyCGM2 1.0
Corey Joseph1, Nicolaos Darras1

1 Monash Health, Clinical Gait Analysis Service, Cheltenham, Australia

O 048 A comparative analysis of kinematic simulation results obtained 
by manually and automated scaled OpenSim models during walking 
– preliminary findings
Jana Holder1,2, Felix Stief2,3, Stefan van Drongelen2,3, Brian Horsak4,5

1 University of Salzburg, Department of Sport and Exercise Science, Hallein, Austria
2 University Hospital Frankfurt, Department of Orthopedics Friedrichsheim, Frankfurt am Main, Germany
3 University Hospital Frankfurt, Dr. Rolf M. Schwiete Research Unit for Osteoarthritis, Frankfurt am Main, 

Germany
4 St. Pölten University of Applied Sciences, Center for Digital Health & Social Innovation, St. Pölten, Austria
5 St. Pölten University of Applied Sciences, Institute of Health Sciences, St. Pölten, Austria

O 049 Towards personalized gait rehabilitation: How robustly 
can we identify personal gait signatures with machine learning?
Djordje Slijepcevic1, Fabian Horst2, Marvin Simak2, Wolfgang Immanuel Schöllhorn2, 
Matthias Zeppelzauer1, Brian Horsak3

1 St. Pölten University of Applied Sciences, Institute of Creative Media Technologies, St. Pölten, Austria
2 Johannes Gutenberg-University Mainz, Institute of Sport Science, Mainz, Germany
3 St. Pölten University of Applied Sciences, Center for Digital Health & Social Innovation, St. Pölten, Austria

O 050 Effects of simulated healthy gait patters in children with idiopathic 
torsion deformities
Basilio Goncalves1, Willi Koller1, Kira Schmitz1, Arnold Baca1, Hans Kainz1, Andreas Kranzl2

1 University of Vienna, Centre for Sport Science and University Sports, Wien, Austria
2 Orthopaedic Hospital Speising, Laboratory of Gait and Motion Analysis, Vienna, Austria

O 051 Does a single segment trunk model adequately reveal trunk 
movements for a simple reaching and grasping movement?
Maria B. Sánchez1, Andy Sanderson2, Emma Hodson-Tole3

1 Manchester Metropolitan University, Health Professions, Manchester, United Kingdom
2 Manchester Metropolitan University, Sport and Exercise Sciences, Manchester, United Kingdom
3 Manchester Metropolitan University, Life Sciences, Manchester, United Kingdom

O 052 How does flexible pes planus affect jumping performance and lower 
extremity biomechanics during countermovement jump in volleyball 
players?
Eyyub Gece1, Müjdat Yıldız1, Nazif Ekin Akalan1,2, Burcu Semin Akel1,2, Shavkat Kuchimov2,3, 
Kübra Önerge1,2,4, Halenur Evrendilek1,2,5

1 Istanbul Kultur University, Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation, Istanbul, 
Turkey

2 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
3 Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey
4 Hacettepe University, Graduate School of Health Sciences- Physical Therapy and Rehabilitation Division, 

Ankara, Turkey
5 Istanbul University, Cerrahpasa- Graduate School of Health Sciences- Division of Physiotherapy 

and Rehabilitation, Istanbul, Turkey
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8) Pediatrics and neuro-pediatrics
Parallel Session: 
16:00–17:40, Templars Hall
Chairs: Britta Hanssen (Belgium), Dimitrios Mataxiotis (Greece)

O 053 Metabolic cost reductions are associated with reduced 
muscle activity when walking with a robotic exosuit in patients 
with Cerebral Palsy
Max Thurston1,2, Harri Piitulainen1, Ivan Vujaklija3, Janne Avela1, Juha-Pekka Kulmala2

1 University of Jyväkylä, Faculty of Sport and Health Sciences, Jyväskylä, Finland
2 New Children's Hospital, Motion Laboratory, Helsinki, Finland
3 Aalto University, Department of Electrical Engineering and Automation, Espoo, Finland

O 054 Age related changes in lower-limb joint coordination during gait 
in children with bilateral cerebral palsy
Damien Kiernan1, Ailish Malone2

1 Central Remedial clinic, Gait Laboratory, D3, Ireland
2 Royal College of Surgeons in Ireland, School of Physiotherapy, Dublin, Ireland

O 055 Children with cerebral palsy with reduced selective control show 
stereotyped muscle synergies across activities
Míriam Febrer-Nafría1, Hannah Carey2, Jente Willaert2, Bram Van Den Bosch2, Kaat Desloovere3, 
Anja Van Campenhout4,5, Friedl De Groote2

1 Universitat Politècnica de Catalunya, Department of Mechanical Engineering, Barcelona, Spain
2 KU Leuven, Department of Movement Sciences, Leuven, Belgium
3 KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium
4 UZ Leuven, Department of Orthopaedic Surgery, Leuven, Belgium
5 KU Leuven, Department of Development and Regeneration, Leuven, Belgium

O 056 Immediate influence of split-belt treadmill training on bilateral lower 
limb muscle synergies in individuals with unilateral cerebral palsy
Gilad Sorek1, Aryeh Friedman1,2,3, Marije Goudriaan4,5,6, Jason Friedman2, Simon-Henri Schless1,3

1 ALYN Pediatric and Adolescent Rehabilitation Hospital, Helmsley PARC research center, Jerusalem, Israel
2 Tel Aviv University, Department of Physical Therapy, Tel Aviv, Israel
3 ALYN Pediatric and Adolescent Rehabilitation Hospital, Motion analysis and biofeedback laboratory, 

Jerusalem, Israel
4 Vrije Universiteit Amsterdam, Department of Human Movement Sciences, Amsterdam, Netherlands
5 Utrecht University, Corporate Offices- Student & Academic Affairs Office- Education- Education Policy, Utrecht, 

Netherlands
6 Amsterdam UMC, Department of Rehabilitation Medicine, Amsterdam, Netherlands

O 057 Reduced reciprocal inhibition during passive spasticity 
assessments is related with increased muscle co-activation during 
perturbations of standing balance
Jente Willaert1, Lena H. Ting2, Anja Van Campenhout3, Kaat Desloovere4, Friedl De Groote1

1 KU Leuven, Movement sciences, Leuven, Belgium



34 E S M AC  2023 ,  18–23  S E P T E M B E R  2023 ,  AT H E N S ,  G R E E C E

Thursday 21 September

2 Emory University & Georgia Institute of Tehnology, Neuromechanics Lab, Atlanta, USA
3 KU Leuven / UZ Leuven, Department of development and Regeneration, Leuven, Belgium
4 KU Leuven / UZ Leuven, Department of Rehabilitation Sciences, Leuven, Belgium

O 058 Influence of non-acute musculoskeletal pain on gait analysis 
biomarkers in individuals with cerebral palsy
Gilad Sorek1, Marije Goudriaan2,3,4, Itai Schurr5, Sharon Eylon1,6, Simon-Henri Schless1,5

1 ALYN Pediatric and Adolescent Rehabilitation Hospital, Helmsley PARC research center, Jerusalem, Israel
2 Vrije Universiteit Amsterdam, Department of Human Movement Sciences, Amsterdam, Netherlands
3 Utrecht University, Corporate Offices- Student & Academic Affairs Office- Education- Education Policy-, 

Utrecht, Netherlands
4 Amsterdam UMC, Department of Rehabilitation Medicine, Amsterdam, Netherlands
5 ALYN Pediatric and Adolescent Rehabilitation Hospital, Motion analysis and biofeedback laboratory, 

Jerusalem, Israel
6 ALYN Paediatric and Adolescent Rehabilitation Hospital, Department of Orthopaedic Medicine, Jerusalem, 

Israel

O 059 Establishing the clinical utility of walk-DMC to measure motor 
control following pediatric traumatic brain injury
Alyssa Spomer1, Nanette Aldahondo2, Andy Ries3, Michael Schwartz3

1 Gillette Children's Hospital, Research, St. Paul, USA
2 Gillette Children's Hospital, Physical Medicine and Rehabilitation, St. Paul, USA
3 Gillette Children's Hospital, Center for Gait and Motion Analysis, St. Paul, USA

O 060 Variability of gait analysis in children with Cerebral Palsy across 
different conditions
Laure Everaert1, Tijl Dewit1,2, Catherine Huenaerts2, Lauraine Staut1, Heleen Adams2, Luc Labey3, 
Anja Van Campenhout4,5, Kaat Desloovere1,2

1 KULeuven, Rehabilitation Sciences, Leuven, Belgium
2 University Hospital Leuven, Clinical Motion Analysis Laboratory, Pellenberg, Belgium
3 KULeuven, Mechanical Engineering, Geel, Belgium
4 University Hospital Leuven, Orthopedics, Leuven, Belgium
5 KULeuven, Development and Regeneration - Organ Systems, Leuven, Belgium

O 061 Idiopathic toe walkers: Conservative or surgical treatments?
Alice Bonnefoy-Mazure1, Marys Franco-Carvalho1, Camille Leroquais1, Geraldo De Coulon2, 
Pierre Lascombes3, Stéphane Armand1

1 Geneva University Hospitals and Geneva University, Kinesiology Laboratory - Orthopedic surgery, Geneva, 
Switzerland

2 Geneva University Hospitals and Geneva University, Pediatric Orthopedic Service- Department of Child 
and Teenage Medicine, Geneva, Switzerland

3 Nancy University Hospitals and Nancy University, Paediatric Orthopaedics of the University of Medicine, Nancy, 
France

ESMAC Annual General Assembly
17:40–18:40, Olympia Hall

Motek User Group Meeting 
18:40–20:00, Olympia Hall
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Friday 22 September

Charity Run
07:00–08:00, Zappeion Megaron

9) Foot and ankle
Plenary Session: 
08:35–10:25, Olympia Hall
Chairs: Julie Stebbins (United Kingdom), Stéphane Armand (Switzerland)

O 062 ✰ The predictive value of multi-segment foot kinetics 
in the development of foot deformities in cerebral palsy
Wouter Schallig MSc1,2, Astrid Bieger1, Melinda Witbreuk3, Annemieke Buizer1,2,4, 
Marjolein van der Krogt1

1 Amsterdam UMC, Rehabilitation Medicine, Amsterdam, Netherlands
2 Amsterdam Movement Sciences, Rehabilitation & Development, Amsterdam, Netherlands
3 Amsterdam UMC, Orthopedic Surgery, Amsterdam, Netherlands
4 Emma Children's Hospital, Amsterdam UMC, Amsterdam, Netherlands

O 063 ✰ Subtalar joint axis alignments in pathological feet of children 
with cerebral palsy
Erik Meilak1,2, Ruud Wellenberg3, Wouter Schallig2,4, Andrew Roberts5, Melinda Witbreuk6, 
Annemieke Buizer2,4, Mario Maas3, Marjolein van der Krogt2,4, Luca Modenese7, Caroline Stewart1,5

1 Keele University, School of Pharmacy and Bioengineering, Keele, United Kingdom
2 Amsterdam UMC location Vrije Universiteit Amsterdam, Rehabilitation Medicine, Amsterdam, Netherlands
3 Amsterdam UMC location University of Amsterdam, Radiology and Nucleair Medicine, Amsterdam, 

Netherlands
4 Amsterdam Movement Sciences, Rehabilitation & Development, Amsterdam, Netherlands
5 Robert Jones and Agnes Hunt Hospital, Orthotic Research & Locomotor Assessment Unit, Oswestry, 

United Kingdom
6 Amsterdam UMC location University of Amsterdam, Orthopedic Surgery, Amsterdam, Netherlands
7 University of New South Wales, Biomedical Engineering, Sydney, Australia

O 064 Subtalar joint moments of children with cerebral palsy
Erik Meilak1,2, Luca Modenese3, Roberts Andrew4, Stebbins Julie5,6, Chadwick Edward7, 
Stewart Caroline1,4

1 Keele University, School of Pharmacy and Bioengineering, Chester, United Kingdom
2 Robert Jones and Agnes Hunt Hospital, Orthotic Research & Locomotor Assessment Unit, Oswestry, Australia
3 University of New South Wales, Biomedical Engineering, Sydney, Australia
4 Robert Jones and Agnes Hunt Hospital, Orthotic Research & Locomotor Assessment Unit, Oswestry, 

United Kingdom
5 Oxford University Hospitals NHS Foundation Trust, Oxford Gait Laboratory, Oxford, United Kingdom
6 University of Oxford, Nuffield Department of Orthopaedics Rheumatology and Musculoskeletal Sciences, Oxford, 

United Kingdom
7 University of Aberdeen, School of Engineering, Aberdeen, United Kingdom
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O 065 Human-in-the-loop optimization of rocker shoes via different cost 
functions during walking
Thijs Tankink1, Han Houdijk1, Raffaella Carloni2, Juha- M. Hijmans3

1 University of Groningen, University Medical Center Groningen- Department of Human Movement Sciences, 
Groningen, Netherlands

2 University of Groningen, Faculty of Science and Engineering – Bernoulli Institute for Mathematics- Computer 
Science and Artificial Intelligence, Groningen, Netherlands

3 University of Groningen, University Medical Center Groningen- Department of Rehabilitation Medicine, 
Groningen, Netherlands

O 066 Robustness of CGM2.4 medial-lateral intermediate cuneiform 
marker misplacement on forefoot-to-rearfoot angles
Niels Nedergaard1, Anders Holsgaard-Larsen2,3, Gudrun Jonsdóttir4, Camilla K. Jørgensen4, 
Liat E.P. Svanholm4, Jesper Bencke1

1 Copenhagen University Hospital- Amager-Hvidovre, Human Movement Analysis Laboratory- 
Department of Orthopaedic Surgery, Hvidovre, Denmark

2 University of Southern Denmark, Department of Clinical Research, Odense, Denmark
3 Odense University Hospital, Department of Orthopaedics and Traumatology, Odense, Denmark
4 University College Copenhagen- Denmark, Department of Physiotherapy and Occupational Therapy, 

Copenhagen, Denmark

O 067 Children diagnosed with idiopathic toe walking – altered treatment 
strategy when gait analysis is added to the decision-making
Tina Udemark Pasgaard1, Sidsel Hald Rahlf2, Julie Ladeby Erichsen2, Christian Færgemann2, 
Bjarke Viberg3, Anders Holsgaard-Larsen2

1 Odense University Hospital, H.C Andersen Children's Hospital, Odense C, Denmark
2 Odense University Hospital, Department for Orthopaedic Surgery and Traumatology, Odense, Denmark
3 Hospital Lillebaelt – University Hospital of Southern Denmark, Department of Orthopaedic Surgery 

and Traumatology, Kolding, Denmark

O 068 Objectifying the Coleman Block Test using Oxford foot model 
for the pes cavovarus foot: Is it worth the effort?
Sonia D'Souza PhD1, Richard Doepner1

1 Olgahospital- Klinikum Stuttgart, Gaitlab- Orthopedics, Stuttgart, Germany

O 069 The effect of varus foot deformities on muscle moment arms 
in children with cerebral palsy
Gaia Van Den Heuvel1,2,3, Wouter Schallig2,3, Marjolein van der Krogt2,3, Ruud Wellenberg4, 
Mario Maas4, Annemieke Buizer2,3,5, Ajay Seth1

1 Delft University of Technology, Biomechanical Engineering, Delft, Netherlands
2 Amsterdam UMC location Vrije Universiteit Amsterdam, Rehabilitation Medicine, Amsterdam, Netherlands
3 Amsterdam Movement Sciences, Rehabilitation & Development, Amsterdam, Netherlands
4 Amsterdam UMC location University of Amsterdam, Radiology and Nuclear Medicine, Amsterdam, 

Netherlands
5 Emma Children’s Hospital, Amsterdam UMC, Amsterdam, Netherlands
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O 070 How does the functionally determined joint center location 
between the forefoot and hindfoot differ in flatfeet compared 
to reference feet?
Sarah Campos1, Firooz Salami1, Sebastian I. Wolf1

1 Motion Analysis Lab, Department of Orthopedics and Trauma Surgery, Heidelberg, Germany

O 071 Articular ankle joint loading during dynamic activities
Barbara Postolka1, Bryce A. Killen1, Hannelore Boey1, Jos Vander Sloten2, Ilse Jonkers1

1 KU Leuven, Department of Movement Sciences Human Movement Biomechanics Research Group, Leuven, 
Belgium

2 KU Leuven, Department of Mechanical Engineering Biomechanics Section, Leuven, Belgium

Moveshelf Presentation
10:25–10:30, Olympia Hall

Coffee Break
10:30–11:00, Olympia Foyer

10) Markerless motion analysis
Plenary Session: 
11:00–12:15, Olympia Hall
Chairs: Marjolein van der Krogt (Netherlands), Sebastian Wolf (Germany)

O 072 ✰ Concurrent assessment of a smartphone-based markerless 
and marker-based motion capture system in pathological gait
Brian Horsak1, Anna Eichmann2, Kerstin Lauer-Maier2, Kerstin Prock1, Bernhard Dumphart3

1 St. Pölten University of Applied Sciences, Center for Digital Health and Social Innovation, St. Pölten, Austria
2 St. Pölten University of Applied Sciences, Degree Program Gait Analysis and Rehabilitation, St. Pölten, Austria
3 St. Pölten University of Applied Sciences, Institute of Health Sciences, St. Pölten, Austria

O 073 Can markerless motion tracking replace marker-based clinical gait 
analysis in children with cerebral palsy?
Koen Wishaupt1, Wouter Schallig1,2, Marleen van Dorst1,2, Annemieke Buizer1,2,3, 
Marjolein van der Krogt1,2

1 Amsterdam UMC, Rehabilitation Medicine, Amsterdam, Netherlands
2 Vrije Universiteit Amsterdam, Human Movement Sciences, Amsterdam, Netherlands
3 Amsterdam UMC, Emma Children's Hospital, Amsterdam, Netherlands
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O 074 The effect of the number of labelled frames on the accuracy 
of 2D markerless pose estimation (DeepLabCut) during treadmill 
walking
Maud Van Den Bogaart1, Maaike M. Eken2, Rachel H. J. Senden3, Rik G. J. Marcellis3, 
Kenneth Meijer4, Pieter Meyns1, Hans M. N. Essers4

1 Hasselt University, REVAL Rehabilitation Research Center, Diepenbeek, Belgium
2 Stellenbosch University, Department of Exercise- Sport and Lifestyle Medicine, Stellenbosch, South Africa
3 Maastricht University Medical Centre+, Department of Physiotherapy, Maastricht, Netherlands
4 Maastricht University Medical Centre+, Department of Nutrition and Movement Sciences, Maastricht, 

Netherlands

O 075 Reliability of an AI driven 3-dimensional markerless motion capture 
system for on the field sport applications
Giulio Rigoni1, Niccolò Monaco2, Garazi Casillas Martinez1,3, Federica Cibin2, Fabiola Spolaor1, 
Annamaria Guiotto1, Zimi Sawacha1,4

1 University of Padova, Dept of Information Engineering, Padova, Italy
2 University of Padova, BBSoF S.r.l, Padova, Italy
3 Mondragon Unibertsitatea, Faculty Of Engineering, Mondragòn, Spain
4 University of Padova, Dept of Medicine, Padova, Italy

O 076 Assessing single camera markerless motion capture during upper 
limb activities of daily living
Bradley Scott1, Edward Chadwick2, Mhairi McInnes2, Dimitra Blana1

1 University of Aberdeen, School of Medicine- Medical Sciences and Nutrition, Aberdeen, United Kingdom
2 University of Aberdeen, School of Engineering, Aberdeen, United Kingdom

O 077 Comparison of lower-body 3D-kinematics between Theia3D 
markerless and the CAST model marker-based systems during 
pathological gait in adults and children
Sonia D'Souza PhD1, Richard Doepner1, Vincent Fohanno2

1 Olgahospital- Klinikum Stuttgart, Gaitlab- Orthopedics, Stuttgart, Germany
2 Qualisys AB, Research and Development, Gothenburg, Sweden

O 078 Validity of deep learning based motion capture using DeepLabCut 
to assess proprioception
Maud Van Den Bogaart1, Nina Jacobs1, Guy Molenaers2, Ann Hallemans3, Pieter Meyns1

1 Hasselt University, REVAL Rehabilitation Research Center, Diepenbeek, Belgium
2 KU Leuven, Department of Development and Regeneration, Leuven, Belgium
3 University of Antwerp, Department of Pediatric Neurology, Antwerp, Belgium
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Contemplas Presentation
12:15–12:20, Olympia Hall

Movella Presentation
12:20–12:25, Olympia Hall 

Keynote Lecture 2
12:25–13:10, Olympia Hall

Artificial Intelligence for Movement Analysis

Łukasz Kidziński (Poland)
Chair: Kaat Desloovere (Belgium)
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Lunch & Posters ll.
22. 9. 2023, 13:10–14:15, Kallirhoe Hall

Group 3: Movement analysis methodology

Group 7: Prosthetics, orthotics and assistive devices

Group 8: Balance

Group 11: Upper extremity

Group 12: Coordination and motor control
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11) Movement analysis methodology II
Parallel Session: 
14:15–15:30, Olympia Hall
Chairs: Morgan Sangeux (France), Patricia Van De Walle (Belgium)

O 079 Innovative use of 4D scanner for gait analysis of neurological 
disorders: A case study
Salvador Pitarch-Corresa1, Helios De Rosario - Martínez2, Juan López - Pascual2, Rosa Porcar - 
Seder3, Ana Ruescas - Nicolau4, Fermín Basso - Della Vedova2

1 Instituto de Biomecánica de Valencia - Universitat Politècnica de Valéncia, Biomechanical Assessment, 
Valencia, Spain

2 Instituto de Biomecánica de Valencia - Universitat Politècnica de Valéncia, Biomedical engineering, 
Valencia, Spain

3 Instituto de Biomecánica de Valencia - Universitat Politècnica de Valéncia, Market development area, 
Valencia, Spain

4 Instituto de Biomecánica de Valencia - Universitat Politècnica de Valéncia, 3D Anthropometry, Valencia, Spain

O 080 Comparing the accuracy of machine learning models 
for accelerometer-based movement measurements
Orhan Ozturk1, Derya Ozer Kaya1, Aytug Onan2

1 University of İzmir Katip Celebi- Faculty of Health Science, Physiotherapy and Rehabilitation, İzmir, Turkey
2 University of İzmir Katip Celebi- Faculty of Engineering And Architecture, Software Department, İzmir, Turkey

O 081 Does using the hip joint distance (x-ray) as an input change 
the kinematic, kinetic output and is this clinically relevant?
Andreas Kranzl1, Groblschegg Leonore2, Attwenger Bernhard1, Durstberger Sebastian3, 
Koppenwallner Laurin Xaver1, Unglaube Fabian1

1 Orthopaedisches Spital Speising, Labor fuer Gang- und Bewegungsanalyse, Vienna, Austria
2 University of Applied Sciences Technikum Wien, Biomedical Engineering, Vienna, Austria
3 Health Sciences, FH Campus Wien, Vienna, Austria

O 082 A reference frame alignment method for the consistent 
interpretation of kinematic signals
Ariana Ortigas Vasquez1,2, William R. Taylor3, Barbara Postolka3, Pascal Schütz3, Allan Maas1,2, 
Matthias Woiczinski2, Thomas M. Grupp1,2, Adrian Sauer1,2

1 Aesculap AG, Research & Development, Tuttlingen, Germany
2 LMU Munich, Department of Orthopaedic and Trauma Surgery- Musculoskeletal University Centre Munich 

MUM- Campus Grosshadern, Munich, Germany
3 ETH Zurich, Laboratory for Movement Biomechanics, Zurich, Switzerland

O 083 Optimality principles of perturbed and unperturbed human squat 
motions using inverse optimal control
Mahsa Parsapour1, Dana Kulic2, Katja Mombaur3

1 University of Waterloo, Electrical and Computer Engineering, Waterloo, Canada
2 Monash University, Electrical and Computer Systems Engineering, Melbourne, Australia
3 University of Waterloo, Systems Design Engineering, Waterloo, Canada
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O 084 Clinical tool to measure shoulder joint kinematics in an objective 
and accurate manner using inertial measurement units
Alexandre Bagnoud1, Arash Atrsaei1, Fabien Massé1, Stéphane Armand2, Kamiar Aminian3, 
Florent Moissenet4

1 MindMaze SA, Digital Motion Analytics, Lausanne, Switzerland
2 Hôpitaux Universitaires Genève HUG / Université Genève UNIGE, Kinesiology Laboratory, Geneva, 

Switzerland
3 Ecole Polytechnique Fédérale de Lausanne EPFL, Laboratory of Movement Analysis and Measurement LMAM, 

Lausanne, Switzerland
4 Hôpitaux Universitaires Genève HUG, Kinesiology Laboratory, Geneva, Switzerland

O 085 General movements automatic assessment: Methodological issues 
for pose estimation
Rita Stagni1, Tommaso Doto1, Arianna Tomadin1, Alessandra Sansavini2, Arianna Aceti3, 
Luigi Tommaso Corvaglia3, Maria Cristina Bisi1

1 University of Bologna, Department of Electric- Electronic and Information Engineering “Guglielmo Marconi” - 
DEI, Bologna, Italy

2 University of Bologna, Department of Psychology “Renzo Canestrari” - PSI, Bologna, Italy
3 University of Bologna, Department of Medical and Surgical Sciences - DIMEC, Bologna, Italy

12) Upper extremity
Parallel Session: 
14:15–15:30, Attica
Chairs: Catherine Huenaerts (Belgium), Tamaya Van Criekinge (Belgium)

O 086 Relationship between trunk muscle forces, static and dynamic 
postural malalignment in patients with adult spinal deformity
Maria Saade1, Ali Rteil1, Rami El Rachkidi1, Celine Chaaya1, Elma Ayoub1, Elena Jaber1, 
Elio Mekhael1, Rami Rehayem1, Abir Massaad1, Ayman Assi1

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, 
Beirut, Lebanon

O 087 Investigation of the relationship between measurement of scapular 
asymmetry and working posture in dentists
Merve Keskin1, Derya Ozer Kaya1

1 Izmir Katip Celebi University, Department of Physiotherapy and Rehabilitation, Izmir, Turkey

O 088 Kinematic limitations in trunk movements in adolescent idiopathic 
scoliosis
Karim Hoyek1, Rony El Hayeck1, Carlo El Khoury1, Maria Karam1, Maria Asmar1, Maria Rassam1, 
Pascal El Braidy1, Mohamad Karam1, Rami El Rachkidi1, Ayman Assi1

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, 
Beirut, Lebanon
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O 089 Quantifying morphological changes in middle trapezius 
with ultrasound scanning and a novel histogram matching algorithm
Fraser Philp1, Erik Meilak2, Tracey Willis2,3, Naomi Winn4, Anand Pandyan5

1 University of Liverpool, School of Health Sciences, Liverpool, United Kingdom
2 Robert Jones and Agnes Hunt Orthopaedic Hospital, The Orthotic Research & Locomotor Assessment Unit, 

Oswestry, United Kingdom
3 University of Chester, Chester Medical School, Chester, United Kingdom
4 Robert Jones and Agnes Hunt Orthopaedic Hospital, Radiology, Oswestry, United Kingdom
5 Bournemouth University, Faculty of Health and Social Sciences, Bournemouth, United Kingdom

O 090 Application of 3D motion analysis to quantify a clinical test method 
assessing wrist spasticity
Anna Pennekamp1, Mirjam Thielen2, Julia Glaser3, Leila Harhaus3, Ursula Trinler1

1 BG Trauma Center Ludwigshafen, Laboratory for Clinical Movement Analysis, Ludwigshafen, Germany
2 BG Trauma Center Ludwigshafen, Hand- Plastic- and Reconstructive Surgery- Laboratory for Clinical 

Movement Analysis, Ludwigshafen, Germany
3 BG Trauma Center Ludwigshafen, Hand- Plastic- and Reconstructive Surgery, Ludwigshafen, Germany

Coffee Break
15:30–16:00, Olympia Foyer 

13) Imaging and anatomy
Parallel Session: 
16:00–17:40, Olympia Hall
Chairs: Martin Švehlík (Austria), Nathalie De Beukelaer (Switzerland)

O 091 Reconstructing bones: using statistical shape modelling to create 
3D models of the femur from ultrasound images
Alex Mitton1,2,3, Jonathan Noble1,3, Adam Shortland1,3

1 Guy’s and St Thomas' Hospital Trust, One Small Step Gait Laboratory, London, United Kingdom
2 King’s College Hospital NHS Foundation Trust, Department of Medical Engineering and Physics, 

London, United Kingdom
3 King's College London, Division of Biomedical Engineering & Imaging Sciences, London, United Kingdom

O 092 Medial gastrocnemius muscle morphology in spastic cerebral 
palsy: A comparison between treatment naïve children and children 
with a treatment history
Fenna Walhain1,2, Britta Hanssen2, Rhea Spong-Cruden3, Delaja Plein4, Chelsi Bardan4, 
Ruby Chin A Fat5, Marlies Declerck5, Lynn Bar-On6, Anja Van Campenhout2,7, Kaat Desloovere2,8

1 Anton de Kom University of Suriname, Department of Anatomy, Paramaribo, Suriname
2 KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium
3 Academic Hospital Paramaribo, Department of Neurology, Paramaribo, Suriname
4 Academic Hospital Paramaribo, Department of Pediatric Physical Therapy, Paramaribo, Suriname
5 Anton de Kom University of Suriname, Department of Physical Therapy, Paramaribo, Suriname
6 Ghent University, Department of Rehabilitation Sciences, Ghent, Belgium
7 University Hospital Leuven, Department of Orthopaedic Surgery, Leuven, Belgium
8 University Hospital Leuven, Clinical Motion Analysis Laboratory, Leuven, Belgium
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O 093 Muscle quality: Intramuscular fat, collagen fibres, and mechanical 
properties in the triceps surae
Zhongzheng Wang1, Francesco Cenni2, Iida Laatikainen-Raussi2, Taija Finni2, Ruoli Wang1

1 KTH Royal Institute of Technology, KTH MoveAbility Lab- Department of Engineering Mechanics, 
Stockholm, Sweden

2 University of Jyväskylä, Faculty of Sport and Health Sciences, Jyväskylä, Finland

O 094 A 3D ultrasound approach to assess muscle-tendon lengthening 
behavior in vivo during walking – a reliability study
Andreas Habersack1,2, Christoph Leitner3, Sigrid Thaller2, Markus Tilp2, Martin Svehlik1, 
Annika Kruse2

1 Medical University of Graz, Department of Orthopaedics and Trauma, Graz, Austria
2 University of Graz, Human Movement Science- Sport and Health, Graz, Austria
3 ETH Zurich, Integrated Systems Laboratory, Zurich, Switzerland

O 095 How do Achilles tendon properties correlate with gait performance 
in cerebral palsy?
Nathalie Alexander1, Iida Laatikainen-Raussi2, Afet Mustafaoglu2, Taija Finni2, Francesco Cenni2

1 Children's Hospital of Eastern Switzerland, Department of Paediatric Orthopaedics, St. Gallen, Switzerland
2 University of Jyväskylä, Faculty of Sport and Health Sciences, Jyväskylä, Finland

O 096 Gastrocnemius medialis Muscle-tendon unit Properties do not 
differ between Children with unilateral and bilateral spastic Cerebral 
Palsy
Annika Kruse MA1, Andreas Habersack1,2, Bernhard Guggenberger2,3, Markus Tilp1, Martin Svehlik2

1 University of Graz, Institute of Human Movement Science- Sport and Health, Graz, Austria
2 Medical University of Graz, Department of Orthopaedics and Trauma, Graz, Austria
3 JOHANNEUM University of Applied Sciences, Institute of Physiotherapy, Graz, Austria

O 097 In vivo assessment of tibialis anterior muscle in passive and active 
states using shear wave elastography
Cemre Su Kaya Keles1, Jennifer Hiller1, Manuela Zimmer1, Filiz Ates1

1 University of Stuttgart, Institute of Structural Mechanics and Dynamics in Aerospace Engineering, Stuttgart, 
Germany

O 098 Medial gastrocnemius and achilles tendon interplay is not optimally 
exploited during gait in cerebral palsy
Francesco Cenni1, Nathalie Alexander2, Maria Sukanen1, Zhongzheng Wang3, Ruoli Wang3, 
Cecilia Lidbeck4, Harri Piitulainen1, Taija Finni1

1 University of Jyväskylä, Faculty of Sport and Health Sciences, Jyväskylä, Finland
2 Children’s Hospital of Eastern Switzerland, Laboratory for Motion Analysis, St. Gallen, Switzerland
3 KTH Royal Institute of Technology- Stockholm, Department of Engineering Mechanics, Stockholm, Sweden
4 Karolinska Institutet, Department of Women’s and Children’s Health, Stockholm, Sweden
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O 099 Acetabular orientation measured in the Lewinnek plane is not 
adequate for adult spinal deformity patients with high pelvic 
retroversion
Elena Jaber1, Rami El Rachkidi1, Elma Ayoub1, Ali Rteil1, Maria Saade1, Celine Chaaya1, 
Rami Rhayem1, Ismat Ghanem1, Abir Massaad1, Ayman Assi1

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, 
Beirut, Lebanon

14) Prosthetics, Orthosis, assitive devices
Parallel Session: 
16:00–17:40, Attica
Chairs: Adam Rozumalski (USA), Manousos Pentarakis (Greece)

O 100 Ankle power support of spring-like ankle foot orthoses 
and their effect on compensatory joint work
Niels Waterval1, Frans Nollet1, Merel-Anne Brehm1

1 Amsterdam UMC, Rehabilitation Medicine, Amsterdam, Netherlands

O 101 Effect of shoes as a walking aid on pathological gait in children 
and adults
Lisa Khavvam1, Wilfried Alt1, Richard Doepner2, Sonia D'Souza PhD2

1 University of Stuttgart, Department of Sport and Exercise Science, Stuttgart, Germany
2 Olgahospital- Klinikum Stuttgart, Gaitlab- Orthopedics, Stuttgart, Germany

O 102 ADJUST: A stiffness adjustable ankle-foot-orthosis for rapid 
human-in-the-loop orthosis selection
Rein Miedema1,2, Niels Waterval1, Cor Meijneke2, Jaap Harlaar2, Frans Nollet1, Merel Brehm1

1 Amsterdam UMC, Rehabilitation Medicine, Amsterdam, Netherlands
2 Delft University of Technology, Biomechanical Engineering, Delft, Netherlands

O 103 Increased of stability and security in transfemoral amputees 
with a knee-ankle synergistic system
Christelle Requena1, Joseph Bascou1, Xavier Bonnet2, Clement Duraffourg3, Isabelle Loiret4, 
Marie Thomas-Pohl5, Cyril Logel1, Benjamin Callens4, Nathalie Rapin4, Hélène Pillet2

1 Centre d’Etudes et de Recherche sur l’Appareillage des Handicapés, Institution Nationale des Invalides, Créteil, 
France

2 Institut de Biomécanique Humaine Georges Charpak IBHGC, Arts et Metiers Institute of Technology, Paris, 
France

3 Proteor, Recherche et Developpement, Saint Apolinaire, France
4 Institut Régional de Médecine Physique et de Réadaptation de Nancy, UGECAM du Nord-Est, Nancy, France
5 Service de Médecine Physique et de Réadaptation, Hôpital d'Instruction des Armées Percy, Clamart, France
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O 104 Sit-to-stand performance with and without ankle joint-restricted 
orthoses in adults with myelomeningocele
Marie Eriksson1, Josefine Eriksson Naili1, Morten Bilde Simonsen2,3, Åsa Bartonek1

1 Karolinska Institutet, Women's and Children's Health, Stockholm, Sweden
2 Aalborg University, Materials and Production, Aalborg, Denmark
3 Aalborg University, Center for Mathematical Modelling of Knee Osteoarthritis, Aalborg, Denmark

O 105 Measuring transtibial prosthetic socket-to-residuum interface 
coupling in gait using 3D motion capture
Michael Baldock1, Niamh Gill1, David Howard1, Samantha Curtin1

1 University of Salford, Health and Society, Salford, United Kingdom

O 106 Investigating gait variability in amputees with phantom sensation
Halit Selçuk1, Nimet Sermenli Aydın2, İlke Kurt3, Sezer Ulukaya4, Sinem Salar5, Hilal Keklicek1

1 Trakya University, Department of Physiotherapy And Rehabilitation, Edirne, Turkey
2 Marmara University, Department of Physiotherapy and Rehabilitation, İstanbul, Turkey
3 Trakya University, Department of Computational Sciences, Edirne, Turkey
4 Trakya University, Department of Electrical and Electronics Engineering, Edirne, Turkey
5 Trakya University, Department of Occupational Therapy, Edirne, Turkey

O 107 Phenotyping patients undergoing total knee arthroplasty with full 
body clinical gait analysis
Xavier Gasparutto1, Alice Bonnefoy-Mazure1, Michael Attias2, Katia Turcot3, Hermès Miozzari4, 
Stéphane Armand1

1 Geneva University Hospitals and University of Geneva, Laboratory of Kinesiology Willy Taillard, 
Geneva, Switzerland

2 University of Applied Sciences and Arts Western Switzerland, School of Health Sciences, Geneva, Switzerland
3 Laval University, Faculty of Medicine- Department of Kinesiology, Quebec, Canada
4 Geneva University Hospitals and University of Geneva, Division of Orthopaedic Surgery and Musculoskeletal 

Trauma Care- Surgery Department, Geneva, Switzerland

O 108 Effects of walking with hinged ankle-foot-orthosis on propulsion 
and body weight support in unilateral cerebral palsy
Katrin Bracht-Schweizer1, Jacqueline Romkes1, Bastian Widmer2, Elke Viehweger1, Morgan Sangeux1

1 University Children's Hospital Basel UKBB, Neuro-Orthopedic Departement/Laboratory for Movement 
Analysis, Basel, Switzerland

2 Universität Basel, Department Mathematics and Computer Science, Basel, Switzerland

ESMAC Gala Dinner
22. 9. 2023, 19:30–00:00, Moorings restaurant
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15) Movement analysis methodology III
Plenary Session: 
08:30–10:35, Olympia Hall
Chairs: Francesco Cenni (Finland), Gabor Barton (United Kingdom)

O 109 A new functional classification in adult spinal deformity patients 
based on 3D gait analysis
Rami Rehayem1, Elio Mekhael1, Rami El Rachkidi1, Nabil Nassim1, Wafa Skalli2, Ismat Ghanem1, 
Abir Massaad1, Renaud Lafage3, Virginie Lafage3, Ayman Assi1,2

1 Faculty of Medicine- University of Saint-Joseph, Laboratory of Biomechanics and Medical Imaging, 
Beirut, Lebanon

2 Arts et Métiers, Institut de Biomecanique Humaine Georges Charpak, Paris, France
3 Lenox Hill Hospital, Spine surgery, New York, USA

O 110 Utilizing ADPlot pathology maps for HSP, CP, Diplegia, MS, 
and Stroke: An additional layer of evaluation in clinical gait analysis
Nicolaos Darras1, Corey Joseph1, Anna Murphy1

1 Monash Health, Clinical Gait Analysis Service, Melbourne, Australia

O 111 Hip rotation obtained via conventional and functional knee joint axis 
calibration in the context of femoral derotation osteotomy
Arik Rehani Musagara1, Marco Götze1, Sebastian I. Wolf1

1 Clinic for Orthopaedics, Heidelberg University Hospital, Heidelberg, Germany

O 112 A functional method for estimating the hip joint center of rotation 
in children with cerebral palsy
Emiliano Pablo Ravera1,2, Adam Rozumalski3

1 CONICET - National University of Entre Ríos, Group of Analysis- Modeling- Processing and Clinician 
Implementation of Biomechanical Signals and Systems- Bioengineering and Bioinformatics Institute, 
Oro Verde, Argentina

2 National University of Entre Ríos, Human Movement Research Laboratory- School of Engineering, 
Oro Verde, Argentina

3 Gillette Children's Specialty Healthcare, James R. Gage Center for Gait and Motion Analysis, 
St. Paul- MN, USA

O 113 A Delphi Process is being applied to objectify the systematic use 
of EMG in therapy of Cerebral Palsy
Robert Reisig1, Mehrdad Davoudi1, Marco Götze1, Firooz Salami1, Sebastian Wolf1

1 Orthopädische Universitätsklinik Heidelberg, Heidelberg Motionlab, Heidelberg, Germany
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O 114 Modeling the foot-ground interaction during walking using foot 
rockers and functional calibration algorithms
Firooz Salami1, Sarah Campos1, Marco Goetze1, Sebastian I. Wolf1

1 Universitätsklinikum Heidelberg, Orthopedics and Trauma Surgery, Heidelberg, Germany

O 115 Is it time to re-think the appropriateness of autocorrelation for gait 
event detection? Preliminary results of an ongoing study
Bernhard Dumphart1, Djordje Slijepcevic2, Andreas Kranz3, Matthias Zeppelzauer2, Brian Horsak1

1 St. Pölten University of Applied Sciences, Center for Digital Health & Social Innovation, St. Pölten, Austria
2 St. Pölten University of Applied Sciences, Institute of Creative\Media/Technologies, St. Pölten, Austria
3 Orthopaedic Hospital Vienna-Speising, Laboratory of Gait and Movement Analysis, Vienna, Austria

O 116 The importance of the functional base-of-support for clinical 
biomechanical balance analysis
Lizeth Sloot1, Elza van Duijnhoven2, Merel A. Brehm2, Tamaya Van Criekinge3, Matthew Millard4

1 Heidelberg University, Institute of Computer Engineering ZITI, Heidelberg, Germany
2 Amsterdam UMC, Department of Rehabilitation, Amsterdam, Netherlands
3 KU Leuven, Department of Rehabilitation Sciences and Physiotherapy, Brugge, Belgium
4 University of Stuttgart, Institute for Sport and Movement Science and Institute of Engineering 

and Computational Mechanics, Stuttgart, Germany

O 117 Kinetic errors in 3D gait analysis driven by inaccurate inertial 
parameter estimation of prosthetic limbs
Timothy Arthur1, Fabien Leboeuf2, Caroline Stewart1

1 Robert Jones & Agnes Hunt Orthopaedic Hospital NHS Foundation Trust, Orthotic Research & Locomotor 
Assessment Unit, Oswestry, United Kingdom

2 Centre Hospitalier Universitaire de Nantes, Laboratoire d’Analyse du Mouvement, Nantes, France

O 118 Evaluating the use of electromyography in UK and european gait 
laboratories for the assessment of cerebral palsy and neurological 
conditions
Hannah Shepherd1, Jo Reeves2, Caroline Stewart3,4

1 Liverpool Hope University, School of Health and Sport Sciences, Liverpool, United Kingdom
2 University of Exeter, Sport and Health Sciences, Exeter, United Kingdom
3 The Robert Jones and Agnes Hunt Orthopaedic Hospital, The Orthotic Research & Locomotor Assessment Unit, 

Oswestry, United Kingdom
4 Keele University, School of Pharmacy and Bioengineering, Keele, United Kingdom

O 119 Patellofemoral tracking using a grid of skin-mounted markers 
evaluated by four-dimensional computed tomography
Jaap Harlaar1, Erin Macri1, Mariska Wesseling1

1 TUDelft, Biomechanical Engineering, Delft, Netherlands

Coffee Break
10:35–11:05, Olympia Foyer
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16) Adult neurology
Plenary Session: 
11:05–12:10, Olympia Hall
Chairs: Ursula Trinler (Germany), Tom Buurke (Netherlands)

O 120 Exploring gait kinematic variability in patients with severe 
vestibulopathy
Gautier Grouvel1,2, Anissa Boutabla1, Stéphane Armand2, Julie Corre1, Rebecca Revol1, 
Samuel Cavuscens1, Maurizio Ranieri1, Raymond van de Berg3, Nils Guinand1, 
Angelica Perez-Fornos1

1 University of Geneva and Geneva University Hospitals, Division of Otorhinolaryngology Head and Neck 
Surgery, Geneva, Switzerland

2 University of Geneva and Geneva University Hospitals, Kinesiology Laboratory, Geneva, Switzerland
3 Maastricht University Medical Center, Division of Balance Disorders - Department of Otorhinolaryngology 

and Head and Neck Surgery, Maastricht, Netherlands

O 121 Instrumented selective control assessment of the lower extremity 
to identify neural constraints in muscle co-activation during 
treadmill walking after stroke
Tom Buurke1,2, Míriam Febrer-Nafría3, Geert Verheyden4, Friedl De Groote2

1 University of Groningen- University Medical Center Groningen, Department of Human Movement Sciences, 
Groningen, Netherlands

2 KU Leuven, Department of Movement Sciences, Leuven, Belgium
3 Universitat Politècnica de Catalunya, Department of Mechanical Engineering, Barcelona, Spain
4 KU Leuven, Department of Rehabilitation Sciences, Leuven, Belgium

O 122 Reliability and validity of a new observation scale to evaluate 
the upper limb during gait in persons after stroke
Arne Defour1, Daan De Vlieger1, Robbe De Baets1, Kristine Oostra2, Dirk Cambier1, Hanne Maebe3, 
Koen Matthys4, Pieter Meyns5, Anke Van Bladel1

1 Ghent University, Rehabilitation sciences, Ghent, Belgium
2 Ghent University Hospital, Physical Medicine and Rehabilitation, Ghent, Belgium
3 BZIO, Physical and Rehabilitation Medicine, Ostend, Belgium
4 Maria Middelares Hospital Ghent, Physical Medicine and Rehabilitation, Ghent, Belgium
5 Hasselt University, Rehabilitation Research REVAL, Diepenbeek, Belgium

O 123 Quantifying motor fatigability during prolonged walking in people 
with multiple sclerosis
Nienke Heida1, Sjoerd Timmermans1, Koen Wishaupt1, Heleen Beckerman1, Vincent de Groot1, 
Marjolein van der Krogt1

1 Amsterdam UMC location Vrije Universiteit Amsterdam, Rehabilitation Medicine, Amsterdam, Netherlands

O 124 Comparison of two video-based metrics for assessing hypomimia 
in Parkinson’s disease
Elena Pegolo1, Gloria Boldrini1, Lucia Ricciardi2, Zimi Sawacha1

1 University of Padova, Department of Information Engineering, Padova, Italy
2 St. George's University of London, Neuroscience, London, United Kingdom
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O 125 The effect of morphometric brain changes on gait-cognitive 
impairment of patients with Parkinson’s disease
Christiane Malá1, Slavka Netukova1, Tereza Duspivova1, Petr Dušek2, Ondrej Bezdicek2, 
Anna Vazna3, Evzen Ruzicka2, Radim Krupicka1

1 Czech Technical University in Prague, Faculty of Biomedical Engineering, Prague, Czech Republic
2 Charles University, 1st Faculty of Medicine and General University Hospital in Prague - Dept. of Neurology 

and Center of Clinical Neuroscience, Prague, Czech Republic
3 Charles University, Faculty of Science - Dept. of Anthropology and Human Genetics, Prague, Czech Republic

Keynote Lecture 3
12:15–13:00, Olympia Hall

Clinical Research in Cerebral Palsy and the Role of Gait Analysis

Tim Theologis (United Kingdom)
Chair: Nikos Rigopoulos (Greece)

Award & Closing Ceremony
23. 9. 2023, 13:00–13:30, Olympia Hall 
Chairs: Ayman Assi (Lebanon), Georgios Gkrimas (Greece)
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List of Posters

Pediatric neurology
P 001 Serious game with electromyography feedback in children 

with unilateral spastic cerebral palsy and equinus gait: 
a prospective open-label study

Christophe Boulay1, Jean-Michel Gracies2, Lauren Garcia1, Guillaume Authier1, Maud Pradines2, 
Taian Veiera3, Talita Pinto4, Marco Gazzoni3, Bernard Parratte1, Sébastien Pesenti1

1 Aix Marseille University, Gait lab- pediatric orthopaedic surgery department- Timone Children Hospital, 
Marseille, France

2 UR 7377 BIOTN- Laboratoire Analyse et Restauration du Mouvement- Université Paris Est Créteil 
UPEC- France, AP-HP- Service de Rééducation Neurolocomotrice- Unité de Neurorééducation- Hôpitaux 
Universitaires Henri Mondor- Créteil F-94010 France, Créteil, France

3 Laboratory for Engineering of the Neuromuscular System LISiN- Department of Electronics 
and Telecommunication- Politecnico di Torino- Turin- Italy, PoliToBIOMed Laboratory- Department 
of Electronics and Telecommunications- Politecnico di Torino- Corso Duca degli Abruzzi 24- 10129- Turin- 
Italy, Turino, Italy

4 Laboratory for Engineering of the Neuromuscular System LISiN- Department of Electronics 
and Telecommunication- Politecnico di Torino- Turin- Italy, Instituto D’Or de Pesquisa e Ensino IDOR- 
Rio de Janeiro- Brazil, Turino, Italy

P 002 The evaluation of factors affecting the unassisted walking distance 
in crouch gait with using three-dimensional gait analysis

Meltem Celik1, Ozan Ali Erdal2, Osman Doğan1, Barış Görgün2, İlker Abdullah Sarıkaya2, 
Muharrem İnan2

1 Istanbul Ortopediatri, Physiotherapy and Rehabilitation, Istanbul, Turkey
2 Istanbul Ortopediatri, Orthopedics and Traumatology, Istanbul, Turkey

P 003 The effects of split tibialis anterior tendon transfer to peroneal 
tendon for equinovarus foot in children with unilateral cerebral 
palsy

Barış Görgün1, Meltem Celik2, Osman Doğan2, İlker Abdullah Sarıkaya1, Ozan Ali Erdal1, 
Onur Oto1, Muharrem İnan1

1 Istanbul Ortopediatri, Orthopedics and Traumatology, Istanbul, Turkey
2 Istanbul Ortopediatri, Physiotherapy and Rehabilitation, Istanbul, Turkey

P 004 Knee joint contact forces to assess the effect of single event multi 
level surgery over time in crouch gait

Carolina Escalda1, Marta Ferreira2, Rodrigo Mateus2, Filipa João2, António Veloso2

1 Hospital Garcia D‘orta, Orthopediatrics, Almada, Portugal
2 Faculty of Human Kinetics- University of Lisbon, Biomechanics, Lisbon, Portugal
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P 005 Biomechanical evaluation of sitting postural control in infants: 
A systematic review

Maria Gkaraveli1,2, Theofani Bania3, Pavlos Morfis4, Eirini Grammatopoulou1, Vasiliki Sakellari1

1 University of West Attica- School of Health and Care Sciences, Department of Physiotherapy, Athens, Greece
2 ELEPAP-Rehabilitation for The Disabled, Gait Lab, Athens, Greece
3 University of Patras- School of Health Rehabilitation Sciences, Department of Physiotherapy, Rio, Greece
4 National and Kapodistrian University of Athens, Department of Medicine, Athens, Greece

P 006 Smart technology intervention to retrain gait in children 
with idiopathic toe walking

Marybeth Grant-Beuttler1, Richard Beuttler2, Michael Shiraishi3, Michelle Gwerder4, 
Jacklyn Asher5, Christine Jeng5, Migyeong Gwak6, Afshin Aminian7, Majid Sarrafzadeh6, 
Rahul Soangra5

1 Oregon Institute of Technology, Physical Therapy, Klamath Falls, USA
2 Chapman University, School of Pharmacy, Irvine- California, USA
3 Chapman University-Crean School of Health and Behavioral Sciences, Physical Therapy, 

Irvine- California, USA
4 ETH Zurich, Institute for Biomechanics, Zurich, Switzerland
5 Chapman University- Crean College of Health and Behavioral Sciences, Physical Therapy, 

Irvine- California, USA
6 University of California- Los Angeles, Computer Science, Los Angeles- California, USA
7 Children’s Hospital of Orange County, Department of Orthopedics, Orange- California, USA

P 007 Relationship between hamstring lengths calculations during gait 
and mobility in children with spastic cerebral palsy

Matthias Hösl1, Antonia Thamm1, Sean Nader2, Steffen Berweck3

1 Schön Klinik Vogtareuth, Gait and Motion Analysis Laboratory, Vogtareuth, Germany
2 Schön Klinik Vogtareuth, Paedatric Orthopaedics, Vogtareuth, Germany
3 Schön Klinik Vogtareuth & LMU Munich, Department of Pediatric Neurology & LMU Hospital- 

Department of Pediatrics – Dr. von Hauner Children’s Hospital- Division of Pediatric Neurology 
and Developmental Medicine & LMU Center for Children with Medical Complexity, Vogtareuth, Germany

P 008 The effects of different types of gait training on gait performance 
in children and young adults with cerebral palsy

Andreas Karamolegkos1, Emmanouil Skordilis1

1 National and Kapodistrian University of Athens, School of Physical Education and Sport Science, 
Athens, Greece

P 009 Medial gastrocnemius morphology after orthopedic surgery 
in a child with spastic cerebral palsy

Babette Mooijekind1,2,3, Lynn Bar-On3, Marjolein M. van der Krogt1,2, Wouter Schallig1,2, 
Melinda M. Witbreuk1,2, Annemieke I. Buizer1,2,4

1 Amsterdam UMC location Vrije Universiteit Amsterdam, Department of Rehabilitation Medicine, 
Amsterdam, Netherlands

2 Amsterdam Movement Sciences, Rehabilitation and Development, Amsterdam, Netherlands
3 Ghent University, Department of Rehabilitation Sciences, Ghent, Belgium
4 Emma Children’s Hospital, Amsterdam UMC, Amsterdam, Netherlands
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Adult neurology and elderly
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Lucas Freire1, Fabiano Politti1, Diogo Gonçalves1, Gabor Barton2, Paulo Lucareli PT- PhD1

1 Nove de Julho University, Rehabilitation Science, São Paulo, Brazil
2 Liverpool John Moores University, Research Institute for Sport and Exercise Sciences, Liverpool, 

United Kingdom

P 114 Modulation of trunk symmetry using sensory stimulation 
in post-stroke patients: The study design

Diana Bzdúšková1, Zuzana Hirjaková1, František Hlavačka1, Jana Kimijanová1

1 Centre of Experimental Medicine of the Slovak Academy of Sciences, Department of Behavioural Neuroscience, 
Bratislava, Slovakia

P 115 The relation between bimanual coordination, lesion timing, 
and corticospinal tract wiring pattern in children with unilateral 
cerebral palsy

Charlotte Lambrechts1, Alexandra Kalkantzi2, Lisa Decraene3, Lize Kleeren2, Monica Crotti4, 
Katrijn Klingels5, Els Ortibus6, Hilde Feys2, Lisa Mailleux2

1 KU Leuven, Rehabilitation Sciences, Leuven, Belgium
2 KU Leuven, Rehabilitation Sciences- Child and Youth Institute, Leuven, Belgium
3 KU Leuven- Hasselt University, Rehabilitation Sciences- Child and Youth Institute- Rehabilitation Research 

Centre, Leuven- Hasselt, Belgium
4 KU Leuven, Child and Youth Institute- Development and Regeneration, Leuven, Belgium
5 Hasselt University, Rehabilitation Research Centre, Hasselt, Belgium
6 KU Leuven- UZ Leuven, Child and Youth Institute- Development and Regeneration- Pediatric Neurology, 

Leuven, Belgium

P 116 Investigating gait behavior in children with scoliosis diagnosed 
Juvenile Idiopathic Arthritis: Pilot Study

Gökçe Leblebici1, Eylül Pınar Kısa2, Ela Tarakcı3, Özgür Kasapçopur4

1 Istanbul Medeniyet University, Faculty of Health Sciences- Physiotherapy and Rehabilitation Department, 
Istanbul, Turkey

2 Biruni University, Faculty of Health Sciences- Physiotherapy and Rehabilitation Department, Istanbul, Turkey
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3 Istanbul University-Cerrahpasa, Faculty of Health Sciences- Physiotherapy and Rehabilitation Department, 
Istanbul, Turkey

4 Istanbul University-Cerrahpasa, Cerrahpasa Faculty of Medicine- Department of Pediatric Health 
and Diseases- Department of Pediatric Rheumatology, Istanbul, Turkey

P 117 Impact of static postures on scaling accuracy of shoulder complex: 
Motion analysis and simulation study

Setareh Sheikhinia1, Mohammad Reza Raoufinia2, ShervinDokht Shamsi2, Setayesh Asadollahi2, 
Rozhina Ghaderyzadeh2, Saba Valadbeigi2, Rahim Barjaste Kafi Pour3, Zahra Akbari2, 
Mahdi Barnamehei4, Meroeh Mohammadi4

1 Shiraz University, Mechanical Engineering, Shiraz, Islamic Republic of Iran
2 Islamic Azad University Of Qazvin Branch, Biomedical Engineering, Qazvin, Islamic Republic of Iran
3 University of Tehran, Sport Science, Tehran, Islamic Republic of Iran
4 Islamic Azad University, Biomedical Engineering, Tehran, Islamic Republic of Iran

P 118 Identification of movement and muscle activity patterns in young 
people with and without shoulder instability

Fraser Philp1, Martin Seyres2, Neil Postans3, Rob Freeman3, Anand Pandyan4, Ed Chadwick2

1 University of Liverpool, School of Health Sciences, Liverpool, United Kingdom
2 University of Aberdeen, School of Engineering, Aberdeen, United Kingdom
3 Robert Jones and Agnes Hunt Orthopaedic Hospital, The Orthotic Research & Locomotor Assessment Unit, 

Oswestry, United Kingdom
4 Bournemouth University, Faculty of Health and Social Sciences, Bournemouth, United Kingdom

P 119 The effect of different postural conditions 
on velocity of the sternum during deep breathing in individuals 
with mild-to-moderate Covid-19 history

Halit Selçuk1, İlke Kurt2, Sezer Ulukaya3, Gülnur Öztürk1, Hilal Keklicek1

1 Trakya University, Department of Physiotherapy And Rehabilitation, Edirne, Turkey
2 Trakya University, Department of Computational Sciences, Edirne, Turkey
3 Trakya University, Department of Electrical and Electronics Engineering, Edirne, Turkey

P 120 Biomechanical evaluation of the upper extremity in patients 
with osteogenesis imperfecta – a pilot study

Fabian UNGLAUBE1, Katharina Oder2, Bernhard Attwenger1, Gabriel Mindler2, 
Sebastian Farr2, Andreas Kranzl1

1 Orthopaedic Hospital Speising - Vienna, Laboratory of Gait-and Movementanalysis, Vienna, Austria
2 Orthopaedic Hospital Speising - Vienna, Department of paediatric orthopaedics, Vienna, Austria

P 121 Poor functional task performance and compensatory trunk 
movements remain two years after total knee arthroplasty

Tamaya Van Criekinge1, Philip Winnock de Grave1, Thomas Luyckx2, Kurt Claeys1

1 KU Leuven Campus Bruges, Department of Rehabilitation Sciences, Brugge, Belgium
2 AZ Delta Roeselare, Department Orthopaedic Surgery, Roeselare, Belgium
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P 122 A novel method for tracking movements of backpack’s centre 
of mass in dynamic activities

Qiang Zhang1, Leichao Liang2, Weiping Zhu3, Xie Wu3

1 ETH Zurich, Institute for Biomechanics, Zürich, Switzerland
2 Shanghai University of Medicine & Health Sciences, College of Rehabilitation Sciences, Shanghai, China
3 Shanghai University of Sport, Key Laboratory of Exercise and Health Sciences of Ministry of Education, 

Shanghai, China

Coordination and motor control
P 123 The effect of bilateral heel raisers on knee biomechanics 

in standing and walking activities in hypermobile and typically 
developed participants

Gamze Yıldırım1, Eylem Topal1, Nazif Ekin Akalan1,2, Shavkat Kuchimov2,3

1 Istanbul Kultur University, Faculty of Health Sciences-Division of Physiotherapy and Rehabilitation, 
Istanbul, Turkey

2 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
3 Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

P 124 Investigating the effects of heel-only and entire sole lift on lower 
extremity kinematics during walking in healthy individuals

Alper Tabak1, Salihcan Üner1, Nazif Ekin Akalan1,2, Shavkat Kuchimov2,3

1 Istanbul Kultur University, Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation, 
Istanbul, Turkey

2 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
3 Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

P 125 The effect of increased posterior pelvic tilt on gait kinematics 
in healthy individuals

Elif Erdal1, Fatma Beyza Üstündağ1, Halil İbrahim Hasgül1, Nazif Ekin Akalan Ph.D PT1,2, 
Shavkat Kuchimov2,3, Kübra Önerge1, Halenur Evrendilek1

1 Istanbul Kultur University, Faculty of Health Sciences- Devision of Physiotherapy and Rehabilitation, 
Istanbul, Turkey

2 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
3 Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

P 126 Effect of osteopathic visceral manipulation for individuals 
with functional constipation and chronic nonspecific low back pain: 
randomized controlled trial

Walkyria Vilas Boas Fernandes1, Fernanda Ishida Correa1, Cid Andre Fidelis de Paula 
Gomes1, Cleofas Rodriguez Blanco2, Paulo Roberto Garcia Lucareli1, Fabiano Politti1, 
Joao Carlos Ferrari Correa1

1 Nove de Julho University, Rehabilitation Sciences, Sao Paulo, Brazil
2 Universidad de Sevilla, Rehabilitation Sciences, Sevilla, Spain
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P 127 A new exercise protocol for improving diagnostics of short 
hamstring muscle-tendon length in patients with a central 
neurological lesion

Mahdieh Hajibozorgi1, Ilse Leijen1,2, Manouk Duijndam2, Juha M. Hijmans1, Greve Christian1,2

1 University of Groningen- University Medical Center Groningen, Department of Rehabilitation Medicine, 
Groningen, Netherlands

2 University of Groningen- University Medical Center Groningen, Department of Human Movement Sciences, 
Groningen, Netherlands

P 128 Knee flexion while walking versus knee contractures in children 
with bilateral spastic cerebral palsy

Cecilia Lidbeck1, Bartonek Åsa1

1 Karolinska Insitutet, Women’s and Children‘s Health, Stockholm, Sweden

P 129 The effect of bilateral heel wedge on lower extremity kinematics 
during walking for children with hypermobility

Buse Ayan1, Irem Opan1, Nazif Ekin Akalan2,3, Kubra Onerge3,4,5, Shavkat Kuchimov6,7

1 Istanbul Kultur University- Institute of Graduate Studies, Physical therapy and rehabilitation, 
İstanbul, Turkey

2 Istanbul Kultur University- Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation- 
Istanbul- TURKEY, Physical therapy and rehabilitation, İstanbul, Turkey

3 Istanbul Kultur University- Motion Analysis Application and Evaluation- Application and Research Center- 
Istanbul- TURKEY, Physical therapy and rehabilitation, İstanbul, Turkey

4 Istanbul Kultur University- Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation- 
Istanbul- TURKEY, Physical therapy and rehabilitation, Istanbul, Turkey

5 Haccettepe University- Graduate School of Health Sciences, Physical therapy and rehabilitation, 
Ankara, Turkey

6 Istanbul Kultur University- Motion Analysis Application and Evaluation- Application and Research Center- 
Istanbul- TURKEY, Biomedical Engineering, Istanbul, Turkey

7 Bogazici University- Institute of Biomedical Engineering- Istanbul- TURKEY, Biomedical Engineering, 
Istanbul, Turkey

P 130 The relationship of knee flexor and extensor muscle 
strength and tightness with squat performance in children 
with cerebral palsy

Elif Cankatar1, Kubra Onerge1,2,3, Tuana Gerede1, Bilge Nur Ozturk1, Rukiye Sert4, Nazif Ekin 
Akalan1,3, Shavkat Kuchimov3,5, Halenur Evrendilek1,3, Fuat Bilgili6

1 Istanbul Kultur University, Faculty of Health Sciences- Physiotherapy and Rehabilitation Division, 
Istanbul, Turkey

2 Hacettepe University, Graduate School of Health Sciences- Physical Therapy and Rehabilitation Division, 
Ankara, Turkey

3 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
4 Istanbul University, Institute of Health Sciences- Department of Pediatric Basic Sciences- Developmental 

Neurology, Istanbul, Turkey
5 Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey
6 Istanbul University, Istanbul Faculty of Medicine- Orthopaedics and Traumatology Department, 

Istanbul, Turkey
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P 131 Trochanteric prominence angle test (TPAT)! What is it good for?

Andrew Ries1, Michael Schwartz1

1 Gillette Children’s Specialty Healthcare, Center for Gait and Motion Analysis, St Paul, USA

Foot and ankle
P 134 How saddle height changes the hip kinematics pattern in different 

degree of freedom

Alireza Zohari1, Taraneh Salehsari2, Hamidreza Barnamehei3

1 Islamic Azad University, Sport Engineering, Tehran, Islamic Republic of Iran
2 Payame Noor University, Physical Education and Sport Sciences, Tehran, Islamic Republic of Iran
3 Washington State University, Department of Integrative Physiology and Neuroscience, Pullman, USA

P 136 Comparison of the effects of low-dye and kinesio taping in plantar 
fasciitis

Bayram Sonmez Unuvar1, Hasan Gerçek2, Osman Tufekci3, Sinan Bagcaci4, Onur Erbas3, 
Bahar Kulunkoglu5

1 KTO Karatay University, School of Health Sciences- Department of Audiology, Konya, Turkey
2 KTO Karatay University, Vocational School of Health Services Physiotherapy Programme, Konya, Turkey
3 Farabi Hospital, Physical Therapy, Konya, Turkey
4 Medicana Hospital, Physical Therapy, Konya, Turkey
5 Ankara Yildirim Beyazit University, Faculty of Health Sciences- Department of Physiotherapy 

and Rehabilitation, Ankara, Turkey

P 137 Foot symptoms and associated proximal joint dysfunctions 
in paediatric flatfeet

Matthias Hösl1, Antonia Thamm1, Sylvie Marx2, Sean Nader2

1 Schön Klinik Vogtareuth, Gait and Motion Analysis Laboratory, Vogtareuth, Germany
2 Schön Klinik Vogtareuth, Paedatric Orthopaedics, Vogtareuth, Germany

P 138 Which strategy is dominant in functional ankle instability individuals 
during gait walking?

Narges Jahantigh Akbari1, Mohammad Yousefi2

1 Shahid Beheshti University of Medical Sciences, Physiotherapy, Tehran, Islamic Republic of Iran
2 Faculty of Sport Sciences- University of Birjand- Birjand, Faculty of Sport Sciences, Birjand, Islamic Republic 

of Iran

P 139 Effects of exercises and insoles on foot posture, plantar force 
distribution, and balance in individuals with flexible flatfoot

Müge Kırmızı1, Yesim Salik Sengul2, Omer Akcali3, Salih Angin4

1 Izmir Katip Celebi University- Faculty of Health Sciences, Physiotherapy and Rehabilitation, Izmir, Turkey
2 Dokuz Eylul University- Faculty of Physical Therapy and Rehabilitation, Physiotherapy and Rehabilitation, 

Izmir, Turkey
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3 Dokuz Eylul University- Faculty of Medicine, Orthopaedics and Traumatology, Izmir, Turkey
4 Cyprus International University- Faculty of Health Sciences, Physiotherapy and Rehabilitation, 

Nicosia, Cyprus

P 140 Comparison of foot function, physical performance, and quality 
of life between women with and without symptomatic bilateral 
hallux valgus deformity

Busra Sacli1, Sevtap Gunay Ucurum2, Müge Kırmızı2, Gokhan Cansabuncu3

1 Izmir Katip Celebi University- Institute of Health Sciences, Physiotherapy and Rehabilitation, Izmir, Turkey
2 Izmir Katip Celebi University- Faculty of Health Sciences, Physiotherapy and Rehabilitation, Izmir, Turkey
3 Bursa Medicana Hospital, Orthopedics and Traumatology, Bursa, Turkey

P 141 Plantar pressure reduction through self-adapting insoles 
with a heel-cup in standard and rocker shoes

Athra Malki1, Mahdieh Hajibozorgi1, Gijsbertus J. Verkerke1,2, Rienk Dekker1, Juha M. Hijmans1

1 University Medical Center Groningen, Department of Rehabilitation Medicine, Groningen, Netherlands
2 University of Twente, Department of Biomechanical Engineering, Enschede, Netherlands

P 142 The effect of minimalist footwear wearing on biomechanical 
parameters of gait

Lenka Murínová1, Miroslav Janura1, Tomáš Klein1

1 Palacký University Olomouc, Department of Natural Sciences in Kinanthropology, Olomouc, Czech Republic

P 143 Acute muscle swelling and muscle hypertrophy are associated 
with resistance training to the peroneus muscles

Sakura Oda1, Noriaki Maeda1, Satoshi Arima1, Yuki Tamura1, Makoto Komiya1, Tsubasa Tashiro1, 
Yukio Urabe1

1 Hiroshima University, Department of Sports Rehabilitation- Graduate School of Biomedical and Health 
Sciences, 1-2-3- Kasumi- minami-ku- Hiroshima, Japan

P 144 What are the effects of induced toe flexor weakness on foot 
kinematics? A study protocol and preliminary results

Halenur Evrendilek1,2,3, İlknur Özkaradeniz1, Kubra Onerge1, 4 , 2 , Nazif Ekin Akalan1,2, 
Derya Çelik5

1 Istanbul Kultur University, Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation, 
İstanbul, Turkey

2 Istanbul Kultur University, Motion Analysis Center, Istanbul, Turkey
3 Istanbul University - Cerrahpasa, Institute of Graduate Studies- Division of Physiotherapy and Rehabilitation, 

Istanbul, Turkey
4 Hacettepe University, Graduate School of Health Sciences- Physical Therapy and Rehabilitation Division, 

Ankara, Turkey
5 Istanbul University - Cerrahpasa, Faculty of Health Sciences- Division of Physiotherapy and Rehabilitation, 

Istanbul, Turkey
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P 145 Gender differences in distance between the talus and lateral 
malleolus during gait using ultrasound in healthy adults

Tsubasa Tashiro1, Noriaki Maeda1, Satoshi Onoue1, Miki Kawai1, Ayano Ishida1, Shogo Tsutsumi1, 
Satoshi Arima1, Makoto Komiya1, Yukio Urabe1

1 Graduate School of Biomedical and Health Sciences- Hiroshima University, Department of Sport 
Rehabilitation, Hiroshima, Japan

P 146 Effects of 8-weeks selective training on the peroneus longus 
and peroneus brevis morphologies

Yukio Urabe1, Satoshi Arima1, Oda Sakura1, Tsubasa Tashiro1, Rami Mizuta1, Komiya Makoto1, 
Noriaki Maeda1

1 Hiroshima university, Sports Rehabilitation- Graduate School of Biomedical and Health Sciences, 
Hiroshima, Japan

P 147 An approach to establishing the thresholds of plantar loading 
in obese children

Shiyang Yan1, Yihong Zhao1, Longbin Zhang2, Luming Yang1

1 Sichuan University, National Engineering Research Center of Clean Technology in Leather Industry, 
Chengdu, China

2 Nanyang Technological University, School of Mechanical & Aerospace Engineering- Rehabilitation Research 
Institute of Singapore, Singapore, Singapore

P 148 Design and validation of 3D printed orthotic insoles for children 
with flatfoot

Yihong Zhao1, Shiyang Yan2, Mengyuan Liu1, Luming Yang1, Bi Shi2

1 Sichuan University, Key Laboratory of Leather Chemistry and Engineering of Ministry of Education, 
Chengdu, China

2 Sichuan University, National Engineering Research Center of Clean Technology in Leather Industry, 
Chengdu, China
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