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Control Panel
The Control Panel appears on the top-right side of 
your screen.

Submit questions and comments via the 
Questions panel.

Questions will be addressed at the end of the 
presentation. If your question is not addressed, we will 
do so by email. 
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𝐌𝐨𝐭𝐢𝐨𝐧 𝐜𝐚𝐩𝐭𝐮𝐫𝐞 𝐝𝐚𝐭𝐚𝐬𝐞𝐭 𝐨𝐟 137 
𝐩𝐨𝐬𝐭-𝐨𝐩𝐞𝐫𝐚𝐭𝐢𝐯𝐞 𝐭𝐨𝐭𝐚𝐥 𝐡𝐢𝐩 
𝐫𝐞𝐩𝐥𝐚𝐜𝐞𝐦𝐞𝐧𝐭 𝐩𝐚𝐭𝐢𝐞𝐧𝐭𝐬: 𝐜𝐮𝐫𝐫𝐞𝐧𝐭 
𝐚𝐧𝐝 𝐟𝐮𝐭𝐮𝐫𝐞 𝐚𝐩𝐩𝐥𝐢𝐜𝐚𝐭𝐢𝐨𝐧𝐬

Dr. David Lunn
Senior Lecturer in Musculoskeletal Biomechanics





The Data

https://archive.researchdata.leeds.ac.uk/1521/

https://doi.org/10.5518/1701

https://archive.researchdata.leeds.ac.uk/1521/


C3D Files and Text files
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THR & Revision Rates

• 116,901 primary total hip 
replacements took place in the UK 
(National Joint Registry, 2025)

• THR revision rates at 5% at 15 years 
and this increases at 20 years

• Revision rates are linked with patient 
characteristics



THR & Revision Rates

Bayliss LE, et al. (2017)The Lancet.389:1424-30.

35% chance of revision in 50 year old males; 20% in females



Revision Rates and BMI

Culliford D, et al BMJ Open. 2013;3.

1 BMI unit = 2% increase in 
chance of revision



Paul (1967)

• 3 KN axial force 

• Only walking

• 5 million cycles= 45mins walking/ 

day for 1.5 years

• Not THR patients

Average

5ft 6in

10st 5lbs

21.6 years

Current Preclinical Testing



Our Task- Develop new, more representative waveforms, which could be 
used for preclinical testing. 

Improved Preclinical Testing





All THR between 1-5 years
No other joint replacements
No pain or other conditions affecting mobility



Stratification



Gait Laboratory

• 10 camera Vicon system (100hz)

• 2 AMTI force plates (1000hz)

• Force plate mounted stairs

• CAST marker set (Cappozzo et al 1995)
• Anatomical markers
• Tracking clusters 
• 3 markers per segment required

• 6 upper body markers
• Additional Calcaneus  markers

Data Collection



Activities of Daily Living
ADL’s Total number 

of trials

Walk 582

Fast 472

Sit to Stand 405

Stairs Ascent 140

Stair Descent 136

Lunge 115

Squat 102





Older patients 

Normal Walk Fast Walk

• Gait speed,
• Peak abduction moment 
• Reduced peak extension 

In fast walking differences were less clear



High  Function Group (HF)
• +1SD (≥1.26m.s-1)
• N=19 (10male) 
• Age-68.7±6.7 years,
• BMI-27.3 ±3.0

Low Function Group (LF)
• -1SD (≥0.93 m.s-1 )
• N=19 (6male)
• Age 77.0±5.9 years
• BMI-28.3±4.8

Normal /homogenous

High Function

Low Function

Gait Speed m.s-1

Healthy Control Group (CG)
• N=27 (5male) 
• Age-71.2 ±6.9 years,
• BMI-25.63 ±4.2

Mean gait speed 
1.1 m.s-1 

Better indication of function?
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Age & Function Results



Our Task- Develop new, more representative waveforms, which could be 
used for preclinical testing. 

Improved Preclinical Testing



Joint contact forces



Model Development
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Joint Contact Force- Patient Variability



Individualised Modelling of  Contact Force 
Pathways



AnyBody Model Compatibility

https://zenodo.org/records/12592455

https://zenodo.org/records/12592455




Future applications
Improved Pre-Clinical Testing

Contact pathways for pre-surgical planning

ML Training and Benchmarking 



Improved Pre-Clinical Testing



Contact pathways for pre-surgical planning



ML Training and Benchmarking 



Dataset and Research Enquires

 David.e.lunn@leedsbeckett.ac.uk

linkedin.com/in/david-lunn54

We welcome enquiries regarding the 
dataset and collaboration

mailto:David.e.lunn@leedsbeckett.ac.uk
http://www.linkedin.com/in/david-lunn54
http://www.linkedin.com/in/david-lunn54
http://www.linkedin.com/in/david-lunn54
http://www.linkedin.com/in/david-lunn54




This project has received funding from the European Union’s 
Seventh Framework Programme for research, technological 
development and demonstration under grant agreement no 

NMP-310477- http://www.lifelongjoints.eu/

I would also like to acknowledge Leeds NIHR
Biomedical Research Centre for supporting this work.

 



Thank you for listening
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Resources
• www.anybodytech.com

• Events, Webcast library, Publication list, …

• www.anyscript.org
• Wiki, Blog, Repositories, Forum

• Events
• AnyBody Solution Days

• June 24 - 25, 2026; Online

• WCB 2026 (10th World Congress of 
Biomechanics)

• July 11 – 15, 2026; Vancouver Canada

http://www.anybodytech.com/
http://www.anybodytech.com/
http://www.anyscript.org/
http://www.anyscript.org/
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https://www.anybodytech.com/resources/anybodypublications
https://www.anybodytech.com/resources/webcasts
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Questions

• Send email to  sales@anybodytech.com

Meet us

• Send email to  sales@anybodytech.com

Trial version

• Send email to dsc@anybodytech.com

Presentation questions
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Thank you for your 
attention!

mailto:sales@anybodytech.com
mailto:sales@anybodytech.com
mailto:dsc@anybodytech.com
mailto:dsc@anybodytech.com
mailto:dsc@anybodytech.com
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